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1.

Introduction

1.1

Purpose and scope

Minara Resources Pty Ltd (Minara) is the parent company for Murrin Murrin Holdings Pty Ltd, the
tenement holder for mining lease M 39/1088 for the Irwin Hills Project (IHP). The IHP is located
approximately 85 km south east of Laverton, Western Australia (Figure 2.1).
To investigate the development potential of Irwin Hills, Minara is proposing to complete an
exploration programme across the southern portion of the IHP (the Proposal). The exploration will
impact an area of approximately 312 ha (the Proposed Layout, Figure 2.2), which includes resource
area (potential open pit area), access roads and associated infrastructure (borrow pits and camp).
The Proposed Layout is situated within an area defined as the Development Envelope (Figure 2.2).
In the event the IHP proceeds, Minara is proposing to mine ore from the Irwin Hills Project Area
using conventional open cut techniques and transport it via road train to the processing plant at
Murrin Murrin. Additional approvals for mine development will be obtained.
The purpose of this supporting document is to provide a summary of key environmental factors and
impacts of proposed clearing within the Development Envelope (DE).
1.2

Proponent

Table 1.1: Proponent and key contact details
Subject
Proponent name
ABN
Postal address

Proponent contact

1.3

Details
Minara Resources
060 370 783
Locked Bag 4
Welshpool Delivery Centre
Pilbara Street
Welshpool WA 6106
Luke Vernon
Environmental Superintendent
Phone: (08) 9088 5715
Email: luke.vernon@glencore.com.au

Environmental impact assessment process

This supporting document aims to provide information for the Environmental Protection Authority
(EPA) to determine the level of assessment of the Proposal. This includes information on:
o

the Proposal

o

potential impacts

o

mitigation measures

o

environmental outcomes

o

stakeholder consultation.

The Proponent has consulted with government agencies, key stakeholders and the community to
obtain feedback in relation to the Proposal, to inform the EPA assessment of the Proposal. A
summary of stakeholder consultation undertaken thus far, is provided in Section 3.
The Proponent has also consulted with the Australian Government Department of Agriculture,
Water and the Environment (DAWE) in relation to potential impacts to Matters of National
Environmental Significance (MNES) (Section 1.4.1).

©JBS&G

Australia Pty Ltd T/A Strategen-JBS&G | Revision 0

4

1.4

Other approvals and regulation

Table 1.2 provides a summary of the key environmental approval and regulations relevant to the
Proposal.
Table 1.2: Other approvals
Proposal activities

Land tenure/access

Type of approval

Clearing of native vegetation

Mining lease

Exploration drilling,
construction of access roads

Mining lease

Assessment of impacts on
Matters of National
Environmental Significance
Mining Proposal and Mine
Closure Plan

1.4.1

Legislation regulating the
activity
Environment Protection and
Biodiversity Conservation Act
1999
Mining Act 1978

Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is administered by
DAWE. The EPBC Act aims to protect and manage MNES throughout Australia including:
o

World Heritage Properties

o

National Heritage Places

o

Wetlands of international importance (listed under the Ramsar Convention)

o

Listed threatened species and ecological communities

o

Migratory species protected under international agreements

o

Commonwealth Marine Areas

o

The Great Barrier Reef Marine Park

o

Nuclear actions (including uranium mines).

The key MNES with potential to be impacted by the Proposal is:
o

Malleefowl (Leipoa ocellata).

A significance assessment for Malleefowl was undertaken and determined that a significant impact
to the species was unlikely, due to the small number of records of the species known from the
Development Envelope, the minimisation of clearance within Malleefowl habitat, and the
implementation of a Malleefowl Management Plan (Appendix B) including mitigation measures.
The Proposal is not proposed to be formally referred to the DAWE under the Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act).
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2.

The Proposal

2.1

Background and justification

In 1994, Anaconda Nickel Ltd (ANL) listed on the Australian Stock Exchange and acquired the Murrin
Murrin tenements. ANL immediately commenced drilling and rapidly established a strong resource
base. Process test work and preliminary engineering work proved the potential for the development
of the ore bodies using the High Pressure Acid Leach (HPAL) process.
A feasibility study was undertaken in 1995 and completed in 1996, with a decision to proceed with
the development of Murrin Murrin. Following attainment of regulatory approvals, construction of
Murrin Murrin commenced in 1996/1997 and the project was commissioned in July 1999.
In 2003 ANL changed its name to Minara Resources Limited and Anaconda Operations Pty Ltd was
renamed Murrin Murrin Operations (MMO) Pty Ltd. In late 2011, Minara became a 100% subsidiary
of Glencore and in early 2012 changed its name to Minara Resources Pty Ltd.
The IHP is a greenfield development project located approximately 120 km south east of the main
Murrin Murrin Operations. The major components for IHP Proposal currently are:
•

access/haul road

•

infrastructure (including temporary accommodation)

•

exploration/grade control drill areas

•

borefields.

Minara Resources is investigating the development of the IHP which will incorporate a series of open
pits complete with waste dumps, run of mine (ROM) pads, access and haul roads and
accommodation facilities. The ore would be mined using open cut techniques and transported to
the MMO plant using road trains. Preliminary exploration and resource definition drilling has been
completed with current disturbance of 72 ha.
As part of the IHP development, Minara Resources propose to undertake a programme of grade
control drilling across the southern portion of the IHP. The southern grade control drilling project
(the Proposal) will consist of the following:
•

grade control drilling to prove resource which involves clearing the potential open pit
footprint due to close proximity of drill holes.

•

access road

•

borrow pits

•

turkeys nests for water storage

•

temporary accommodation and workshop facilities.

The Proposal will consist of clearing 312 ha of native vegetation and utilising 29 ha of existing
disturbance within a 935 ha Development Envelope.
The Proposal does not include any open pit or waste rock landform development. In the event the
Proposal proceeds and the IHP development continues, any additional clearing and associated
mining activities will be referred to EPA Services and DAWE. A decision on IHP continuation is
expected approximately one year after grade control drill commencement.
2.2

Proposal description

2.2.1

Key Proposal characteristics

Key Proposal characteristics and elements are presented below in Table 2.1 and Table 2.2.
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Table 2.1: Summary of the Proposal
Subject
Proposal title
Proponent name
Short description

Detail
Irwin Hills Nickel Project Grade Control Drilling
Minara Resources
The Proposal involves clearing of 312 ha of native vegetation and utilisation of 29 ha of
existing disturbance to enable a grade control drilling program.

Table 2.2: Location and proposed extent of physical and operational elements
Element
Physical elements
Grade control drilling and
associated infrastructure (for
example, access roads, borrow
pits, turkeys nest and temporary
workshop and camp)
Operational elements
Not applicable

2.3

Location

Proposed extent

Refer to Figure 2.2

Clearing of no more than 312 ha
of native vegetation within the
935 ha development envelope.

Local and regional context

The Murrin Murrin Nickel Cobalt Project (Murrin Murrin) is located approximately 60 kilometres
(km) east of Leonora, in the north-eastern Goldfields region of Western Australia. The Murrin
Murrin project is located within both the Shire of Leonora and Shire of Laverton. Murrin Murrin
incorporates a series of open pits located across three mining areas, the Murrin Murrin processing
plant and associated infrastructure.
The IHP is located 85 km south-east of Laverton and approximately 120 km south-east of Murrin
Murrin (Figure 2.1, Figure 2.2).
It is proposed to undertake a program of exploration and grade control drilling across the southern
portion of the IHP. Subject to future approvals and project continuation, Minara Resources intends
to develop the IHP which will incorporate a series of open pits complete with waste dumps, run of
mine (ROM) pads, access and haul roads and accommodation facilities. The ore will be mined using
open cut techniques and transported to the Murrin Murrin plant using road trains.
Tenements comprising the IHP occupy an area of approximately 4,448 ha. As of January 2021, a
total of two tenements were held in association with IHP (Table 2.3).
Table 2.3: Tenements comprising the Irwin Hills Project
Tenement
L 39/282
M 39/1088

Holder
Murrin Murrin Operations Pty Ltd
Glenmurrin Pty Ltd
Murrin Murrin Holdings Pty Ltd

Commencement Date
21/02/2020
08/09/2014

Area (ha)
1,300.3
3,148.5

Status
Granted
Granted

The IHP is located in the Shield subregion (GV01) of the Great Victoria Desert bioregion which is
characterised as areas of moderate relief with outcropping and silcrete-capped mesas and plateaus,
and yellow sandplain communities (Barton & Cowan 2001). The regional landscape is deeply
weathered and generally low-lying, with erosional escarpments (breakaways), low ranges and hills of
more erosion-resistant rocks and small to very large playa lakes in the low-lying areas (Pringle et al.
1994).
Regional environmental geology mapping (Stewart et al. 2008) indicates that the IHP consists of
variable geological units including sandplains, colluvium, sedimentary and volcanic rocks, and dunes
(Phoenix 2020).

©JBS&G

Australia Pty Ltd T/A Strategen-JBS&G | Revision 0

7

OU
N

RD

CE
NT

ST

L
RA

Legend

RD

GR
EA
T

RA-NAM
BI RD

ER
LI

IT
WH

R
FS
L IF
EC

[
i

D

!
!

LEONO

Development envelope
!

Major road

ER

LI
O
A

KALGOORLIE

Minor road

IF
CL

RD

!

E
HIT
-W
LL
WE

M

LD RD

!
EURO !

Watercourse area

LAVERTON

H
UT

LAVERTON

SO

ONG RD
KOR
!
!

MO UNT WE

RD

! MERTONDALE
!

RA
NO

T
CU
EN
OP

O
RT
VE
LA

O
LE
N-

Town
Proposed clearing area

!
BERIA !

RD

Murrin Murrin mine site (DMIRS)

FS

NA
RA

RD

MOUNT
MARGARET

ELL

!
!

RD

[ MURRIN MURRIN
i

! MALCOLM
!

BUR
TV I

MI

N
TO

LLE
-HA
CKW

OL

ER
AV
DL

RD

! BURTVILLE
!

! MOUNT MORGANS
!

RD

LAKE CAREY

! EULAMINNA
!

CO

D

IN
DR
A

ME

RO

L IA

RD

Job No: 59698
Client: Minara Resources

RD

D
ELD R

! YUNDAMINDERA
!

IA-

W
NT
OU
A-M
OR
EL

R
WIL GA

GL
EN
OR
NYU
ND
AM

GL

Version: A

Date 7/04/2021

Drawn By: cthatcher Checked By: LW

D

0

LIA

File Name: \\008PMPMR004V001.jbsg.aust\JBS Perth\Projects\1)Open\Minara Resources\59698 Irwin Hills Approvals\GIS\Maps\R07_Rev_A\59698_02_1_PpslLocn.mxd
Image Reference: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

LAKE MINIGWAL

PROPOSAL LOCATION

EL
O

RA
HO
ME
ST

EA
D

RD

RD

RD

LAKE MARMION

20

Irwin Hills Project
Southern Grade Control Drilling

CE

JACK
CRANKY

RD

10
Kilometres

T
UN
MO

DAVIS CREEK
LAKE CLAYPAN
RAESIDE

! YERILLA
!

DON
KEY
RO
CK
S

Z

! LINDEN
!

RD
DEN
LI N

RD

M OUNT REM
ARKABLE

AR

Scale 1:700,000 at A4

RD

L
ERI L
-Y

NT
OU

BL
KA
AR
M
RE

D
ER

IN
RK
LA

RD

M

I DE
AES
ER
AK
A-L

KOO
KYN
IE-Y
AR
RI

L
RIL
YE

KO
!
!

MO
IEYN
OK

L
AB
RK
MA
RE
T
UN

D
ER

FIGURE 2.1

COG
LI A
-M
ER
OL

IA

RD

Legend

Scale 1:100,000 at A4

0

Proposed clearing area
Development envelope
Detailed survey area (DA)

1

2

Kilometres

Coord. Sys. GDA 1994 MGA Zone 51

Z

Reconnaissance survey
area (RA)

Job No: 59698

Minor road

Client: Minara Resources

Track

Version: A

Date: 07-Apr-2021

Drawn By: cthatcher

Checked By: LW

Irwin Hills Project
Southern Grade Control Drilling
DEVELOPMENT ENVELOPE
AND PROPOSED LAYOUT

FIGURE 2.2

File Name: \\008PMPMR004V001.jbsg.aust\JBS Perth\Projects\1)Open\Minara Resources\59698 Irwin Hills Approvals\GIS\Maps\R07_Rev_A\59698_02_2_PpslArea.mxd
Image Reference: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

3.

Stakeholder engagement

3.1

Key stakeholders

The following key stakeholders have been identified in relation to the Proposal:
•

Murrin Murrin Aboriginal Environmental Liaison Committee (MMAELC)
o

Local Aboriginal community groups:

o

Mt Margaret

o

Mulga Queen

•

(Potential) native title claimants

•

Department of Mining, Industry Regulation and Safety (DMIRS)

•

Department of Water and Environmental Regulation (DWER)

•

Department of Agriculture, Water and the Environment (DAWE)

•

Shire of Leonora

•

Shire of Laverton

•

Shire of Menzies.

3.2

Stakeholder consultation

3.2.1

Community consultation

Community consultation undertaken to date (summarised in Table 3.1) has been in relation to:
•
3.2.2

presentation and discussion of results of baseline environmental surveys to MMAELC.
Regulatory consultation

Engagement with regulators (summarised in Table 3.1) has included the following:
•

scoping meeting on grade control drilling program (DMIRS)

•

provision of general project overview (Shires of Leonora and Menzies)

•

pre-referral discussion with DAWE and DWER.

Table 3.1: Summary of stakeholder consultation
MMAELC

Method of
consultation
Meeting

DMIRS

Meeting

Shire of Leonora

Meeting

Stakeholder

©JBS&G

Date

Feedback/ outcomes

19 November 2019 Presentation given on Irwin Hills baseline surveys and
indicative mine plan. No comments or issues raised by
stakeholders.
8 September 2020 Discussion regarding approvals requirements for grade
control drilling program. DMIRS advised that a Mining
Proposal and Mine Closure Plan in line with statutory
guidelines would be required rather than a POW with an
Environmental Management Plan.
DMIRS requested that information regarding EPA approvals
for Murrin Murrin be included in the Mining Proposal and
any interaction with Ministerial Statements discussed and
that clear commitments will need to be provided in the MCP
regarding when rehabilitation will be triggered.
16 September 2020 Provision of general project overview (description, scope and
timing) and requested status of Linden to Yundamira Rd.
Shire expressed support for the Project and usage of the road
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Stakeholder

Method of
consultation

Date

Feedback/ outcomes

Shire of Menzies

Meeting

MMAELC

Meeting

DWER – EPA
Services
DAWE

Meeting

for haulage. Shire following up with Main Roads to seek
agreement for usage and upgrade of road.
Communications with Main Roads indicated that Main Roads
cannot authorise Public Haul Road use of Quads.
16 November 2020 Provision of general project overview (description, scope and
timing). Shire expressed support of project and preference
for haul road option via Lake Carey.
An application for a Clearing & Geology Temporary Camp
Septic Bed was submitted via Murrin Murrin contractor
Treleven Plumbing.
15 December 2020 Provision of information regarding proposed clearing for
grade control drilling. No comments or issues were raised by
stakeholders.
12 February 2021
Project overview and discussion regarding potential referral

Meeting

19 March 2021

©JBS&G
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4.

Environmental principles and factors

4.1

Principles

The EP Act identifies a series of principles for environmental management. The environmental
principles are the highest-level of goals that a Proposal must meet in order to be found
environmentally acceptable by the EPA. The Proponent has considered these principles in relation to
the development and implementation of the Proposal. Table 4.1 outlines how the principles relate to
the Proposal.
Table 4.1: EP Act principles

Principle
The precautionary principle
Where there are threats of serious
irreversible damage, lack of full scientific
certainty should not be used as a reason
for postponing measures to prevent
environmental degradation.
In the application of the precautionary
principle, decisions should be guided by:
1. careful evaluation to avoid, where
practicable, serious or irreversible
damage to the environment; and
2. an assessment of the risk‐weighted
consequences of various options.

Consideration
The Proposal has been designed so that the precautionary principle is not
triggered.
The Proponent has used existing environmental data for the bioregion and
has supplemented it with additional site-specific studies – including flora,
vegetation and fauna surveys.
A significance assessment has been undertaken to assess the level of
potential impact to identified key factors (Terrestrial Fauna - Malleefowl)
and determined that the impact of the Proposal is unlikely to be significant.
The Proposal involves the direct (complete and partial) clearing of up to 312
ha of native vegetation, which contains:
• three pre-European vegetation associations of which over 99% remain of
each
• no Threatened or Priority Ecological Communities
• no known records of Threatened or Priority Flora
• potential habitat for Malleefowl in a region containing a substantial
amount of habitat for the species
• two records of Malleefowl evidence of a total of 12 known records in a
wider area surrounding the Development Envelope.
A Malleefowl Management Plan (Appendix B) has been developed and will
be implemented to ensure direct and indirect impacts to the species will be
minimised.
The Proposal will not itself or cumulatively generate a risk of serious or
irreversible damage to conservation significant environmental features.
Consequently, the precautionary principle will not be triggered by the
Proposal.
The principle of intergenerational equity
The Proposal has been designed to address and comply with the principle of
The present generation should ensure that intergenerational equity.
As stated above regarding the precautionary principle, the Proposal will not
the health, diversity and productivity of
generate a risk of serious or irreversible damage, with no residual
the environment is maintained or
environmentally significant impacts.
enhanced for the benefit of future
All impacts to the health, diversity and productivity of the environment are
generations.
expected to be appropriately avoided, minimised, or rehabilitated, ensuring
that in no intergenerational inequity is caused by the Proposal.
Accordingly, no decline in intergenerational equity is expected from the
Proposal into the future.
Principles related to improved valuation,
Environmental constraint avoidance and management costs have been
pricing and incentive mechanisms
considered in the planning and design of the Proposal.
1. Environmental factors should be
The Proponent will be responsible for funding the cost of environmental
included in the valuation of assets and avoidance and management measures.
services.
2. The polluter pays principle – those
who generate pollution and waste
should bear the cost of containment,
avoidance or abatement.
3. The users of goods and services should
pay prices based on the full life cycle
costs of providing goods and services,
including the use of natural resources
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Principle
and assets and the ultimate disposal of
any waste.
Environmental goals, having been
established, should be pursued in the
most cost-effective way, by establishing
incentive structures, including market
mechanisms, which benefit and/or
minimise costs to develop their own
solutions and responses to environmental
problems.
Conservation of biological diversity and
ecological integrity
Conservation of biological diversity and
ecological integration should be a
fundamental consideration.

Waste minimisation
All reasonable and practicable measures
should be taken to minimise the
generation of waste and its discharge into
the environment.

Consideration

The Proposal has been designed to address and comply with the principle of
conservation of biological integrity and ecological diversity.
Extensive surveying has been used to identify and confirm the range and
condition of environmental factors within and surrounding the development
envelope.
An area of 28,819.1 ha has been surveyed for flora, vegetation and fauna
surrounding and including the Development Envelope. All vegetation types
recorded within the Development Envelope were also recorded within the
broader survey area (Phoenix 2020). With respect to Malleefowl, the
habitats for the species recorded within the Development Envelope may be
considered of importance, as evidenced through opportunistic sightings. An
absence of mounds within the Development Envelope and the low number
of records (12) and their distribution over an area of 28,819 ha indicates that
whilst these habitats are used by Malleefowl, they may not be considered
critical to the long-term survival of the species at this time.
A Malleefowl Management Plan has been developed to ensure impacts to
the species as well as biodiversity or ecology at a local and regional scale will
be effectively mitigated and managed.
As such, it is considered that the Proposal will satisfy this environmental
principal, and there will be no net reduction in diversity or ecological
integrity.
Waste will be minimised by adopting the hierarchy of waste controls; avoid,
minimise, reuse, recycle and safe disposal.
Management actions pertaining to waste minimisation have been included
as part of the Mining Proposal and will be incorporated into other
Management Plans required as part of the Proposal.

4.2

Key Environmental Factor 1 – Flora and Vegetation

4.2.1

EPA objectives

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2020) identifies the
following objective for flora and vegetation:
•
4.2.2

To protect flora and vegetation so that biological diversity and ecological integrity are
maintained.
EPA policy and guidelines

Flora and vegetation surveys that have informed planning for the Proposal have been conducted in
accordance with the Technical Guidance – Flora and Vegetation Surveys for Environmental Impact
Assessment (EPA 2016a) and the Environmental Factor Guideline: Flora and Vegetation (EPA 2016c).
4.2.3

Receiving environment

4.2.3.1 Overview
Vegetation occurring within the region was initially mapped at a broad scale (1:1 000 000) by Beard
during the 1970s. This dataset has formed the basis of several regional mapping systems, including
physiographic regions defined by Beard (1981) which led to the delineation of botanical districts as
described in Beard (1990); the biogeographical region dataset (Interim Biogeographic
Regionalisation for Australia, IBRA) for Western Australia (DoEE 2017). IBRA classifies Australia’s
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landscapes into large ‘bioregions’ and ‘subregions’ based on climate, geology, landform, native
vegetation and species information.
The Development Envelope is located in the Shield subregion (GV01) of the Great Victoria Desert
bioregion which is characterised as areas of moderate relief with outcropping and silcrete-capped
mesas and plateaus, and yellow sandplain communities with very diverse mammalian and reptilian
fauna and distinctive plant communities (Barton & Cowan 2001).
Regional scale vegetation mapping by Shepherd et al. (2002) mapped three vegetation associations
in the survey area (Table 4.2). All have over 99% pre-European statewide extent remaining and are
therefore assigned the status of least concern. At the State scale, association 1239 has the highest
extent in DBCA managed conservation reserves at 11.8%.
Table 4.2: Extent of Pre-European vegetation associations
Vegetation
association
18
389
1239

Description
Low woodland; mulga
(Acacia aneura)
Succulent steppe with open
low woodland; mulga over
saltbush
Hummock grasslands, open
medium tree & mallee
steppe; marble gum &
mallee (E. youngiana) over
hard spinifex Triodia
basedowii on sandplain

Swan Coastal Plain
PreCurrent extent
European
(ha)
Extent (ha)

% remaining

19,892,306 19,843,148

99.8

% remaining within
the State
conservation
estate
6.6

642,357

640,469

99.7

3.6

2,234,315

2,234,315

100

11.8

4.2.3.2 Field survey
An assessment of flora and vegetation within an area incorporating the Development Envelope plus
a buffer around the boundaries (Detailed Survey Area; DSA) and a broader survey area
(Reconnaissance Survey Area; RA) was completed by Phoenix Environmental Sciences (Phoenix 2020;
Appendix A) in August 2019, November 2019, March and April 2020, and September 2020 (Phoenix
2020). A summary of these surveys is provided in the following sections with survey areas shown in
Figure 4.1.
The field survey was conducted according to standards set out in the Technical Guidance – Flora and
Vegetation Surveys for Environmental Impact Assessment (EPA 2016a) to identify the vegetation and
flora values on site and to confirm the presence of Threatened and Priority flora species.
Flora
A total of 306 flora taxa were recorded across the broader RA, including 275 identified to taxon level
and 31 species that could only be identified to genus or family, across 79 quadrats (50 m x 50 m),
41 relevés, and two transects (Phoenix 2020). Species richness ranged from 5-32 species between
quadrats.
Conservation significant flora
No Threatened flora as listed under the EPBC Act or Biodiversity Conservation Act 2016 (BC Act) were
recorded within the Development Envelope, the DSA or the RA (Phoenix 2020).
No Priority flora species were recorded within the Development Envelope. One Priority flora species
Goodenia lyrata (P3) was recorded from two populations on the boundary of the DSA, and a second
Priority flora species Philotheca linearis (P1) was recorded just outside the RA (Phoenix 2020; Figure
4.1). The Philotheca linearis (P1) records are considered regionally significant as they represent the
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majority of records of the species. All records of these Priority flora species are located outside of
the Development Envelope.
Specimens of four taxa potentially representing new species were collected from the RA, including
one that was recorded from multiple locations within the DSA (Phoenix 2020). The four undescribed
species recorded include:
•

Acacia sp. nov. Irwin Hills

•

Dysphania sp. nov. Irwin Hills

•

Eragrostis sp. nov. Irwin Hills

•

Sida sp. nov. Irwin Hills.

With the exception of Sida sp. nov. Irwin Hills, none of the potentially new species were recorded
within the DSA or DE and are considered unlikely to occur. Sida sp. nov. Irwin Hills was recorded
within the DSA, however was not recorded in the DE although targeted searches occurred. Suitable
habitat for this species was noted outside of the DSA.
One specimen of Gilesia biniflora was collected from the RA, in proximity to the DSA. This species is
not recognised as extant in WA (WA Herbarium 1998), although one specimen is recorded near
Shark Bay on the Australasian Virtual Herbarium (AVH; CHAH 2020), with the specimen held in the
NSW Herbarium (Phoenix 2020). The record of Gilesia biniflora also demonstrated a range
extension of approximately 878 km southeast of its known distribution (Phoenix 2020), is considered
regionally significant and is located outside of the Development Envelope.
Twenty species were recorded that demonstrated a range extension. Of these, eight species
demonstrated a significant range extension (over 100 km from their known distribution), namely
(Phoenix 2020):
•

Acacia grasbyi (approximately 180 km southeast of known distribution)

•

Eremophila latrobei subsp. filiformis (approximately 190 km southeast of known distribution)

•

Gilesia biniflora (approximately 878 km southeast of known distribution)

•

Haloragis gossei var. gossei (approximately 100 km southeast of known distribution)

•

Hibiscus sp. Gardneri (approximately 250 km southeast of known distribution)

•

Melaleuca laxiflora (approximately 320 km northeast of known distribution

•

Prostanthera albiflora (approximately 150 km southeast of known distribution)

•

Sclerolaena symoniana (approximately 180 km south of known distribution)

The number of range extensions recorded are considered indicative of the paucity of survey
conducted within the survey area. Whilst significant range extensions have been recorded, for two
species (Eremophila latrobei subsp. Filiformis and Haloragis gossei var. gossei), records occurred at
multiple locations which indicates the species is locally abundant and is not considered locally
significant.
The only species within the DE is Eremophila latrobei subsp. Filiformis (two individuals), which was
also recorded within close proximity (50 m) of the DE, in addition to Hibiscus sp. Gardneri.
A likelihood assessment determined that an additional four Priority flora species identified by
database searches were considered to have the potential to occur within the DSA based on suitable
habitat types (Phoenix 2020):
•

Acacia eremophila var. Numerous nerved variant (A.S. George 11924) (P3)
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•

Bossiaea eremaea (P3)

•

Grevillea secunda (P4)

•

Olearia arida (P4)

Introduced flora
No introduced flora species were recorded within the DSA or RA (Phoenix 2020).
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Vegetation types
Native vegetation was mapped across an area incorporating the RA and DSA, of approximately
28,818 ha. Of this 99.3% was vegetated and the remainder was cleared for roads and mining
infrastructure (Phoenix 2020).
Sixteen vegetation types were recorded within the DSA, comprising the following broad vegetation
classifications (Phoenix 2020):
o

Eucalyptus mallee woodlands

o

Eucalyptus (tree) woodlands

o

Acacia (mulga) woodlands

o

Acacia quadrimarginea woodlands

o

Casuarina woodlands

o

Cratystylis shrubland

o

Halophytic shrublands

o

Melaleuca shrublands

o

Tussock grassland.

Areas containing vegetation in a highly degraded state have not been counted as unique Vegetation
Types but have been included within Table 4.3 for area calculation purposes. Table 4.3 details
potential impacts to Vegetation Types and any potential significance.
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Table 4.3: Vegetation types
Vegetation Type

Description

AcElTtEe

Low open woodland to open forest of mulga (Acacia caesaneura, A.
incurvaneura, A. aptaneura), over mid sparse to open shrubland of
Eremophila latrobei subsp. filiformis, E. latrobei subsp. glabra, and
Psydrax suaveolens, over sparse shrubland of Teucrium
teucrifloraum, Solanum lasiophyllum, Prostanthera althoferi subsp.
althoferi, over sparse to open tussock grassland of Eragrostis
eriopoda, Paspalidium basicladum, and variably present Triodia
basedowii.
Tall sparse to open shrubland of Acacia quadrimarginea with or
without A. ramulosa var. ramulosa or mulga (A. aptaneura, A.
caesaneura, A. fuscaneura), over mid sparse shrubland of
Eremophila latrobei subsp. filiformis, Dodonaea rigida, Scaevola
spinescens.
Low open woodland to woodland of mulga (Acacia aptaneura, A.
aneura, A. caesaneura), A. tetragonophylla, over sparse mid
shrubland of Senna artemisioides subsp. x artemisioides, over
variable low sparse chenopod shrubland of Maireana pyramidata,
Atriplex vesicaria, and Sclerolaena diacantha.
Low sparse to open woodland of mulga (A. aneura, A. caesaneura,
A. incurvaneura, A. aptaneura, A. mulganeura), over open tall
shrubland of Acacia ramulosa var. ramulosa and A. burkittii, over
mid sparse shrubland of A. tetragonophylla, Dodonaea rigida, and
Senna cardiosperma, over low sparse shrubland of Ptilotus
obovatus, Scaevola spinescens, and Teucrium teucriflorum.
NA
Low open woodland of Casuarina pauper with or without mulga
(Acacia macraneura, A. incurvaneura), over tall sparse to open
shrubland of Acacia duriuscula, Acacia tetragonophylla, and
Santalum spicatum, over mid sparse to open shrubland of
Eremophila oldfieldii subsp. angustifolia, Senna artemisioides subsp.
filifolia, and S. cardiosperma, over low open shrubland of Ptilotus
obovatus and Scaevola spinescens.

AqElf

AsppSaaMp

AsppArrAtPo

Cleared
CpAdPo
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Area within the
Area within the
Development
RA and DSA
Envelope
(ha)
(ha)

Area within
Proposed Layout
(ha)

Proposed
Layout % of RA
and DSA

10,170.4

19.5

9.8

0.1%

May support
significant flora
(Priority, new
363.0
species or range
extensions)

5.6

1.1

0.3%

445.2

27.6

3.6

0.8%

2,156.9

16.0

2.2

0.1%

200.0

2.0

0.2

0.1%

2,423.5

64.3

18.3

0.8%

Significance

May support
significant flora
(range
extensions)
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Vegetation Type

Description

CpEpSsTb

Low open woodland of Casuarina pauper with or without Acacia
burkittii, over mid sparse to open shrubland of Eremophila pantonii,
Senna artemisioides subsp. filifolia, over low sparse shrubland of
Scaevola spinescens, Ptilotus obovatus, Olearia muelleri, over
isolated tussocks to sparse tussock grassland of Triodia basedowii.
Low to mid open mallee woodland of Eucalyptus concinna and/or E.
horistes with mulga (A. caesaneura, A. mulganeura, A. aneura),
over variable mid isolated shrubs to open shrubland of Acacia
hemiteles, A. ligulata, and Dodonaea lobulata, over hummock
grassland of Triodia basedowii.
Low to mid open woodland of Eucalyptus gongylocarpa, with or
without E. youngiana and/or E. concinna, over mid sparse
shrubland of Acacia ligulata, Hakea francisiana, and Acacia sibina,
over hummock grassland of Triodia basedowii.

EcAhTb

EgAlTb

EiAhTb

ElEpSS

EoTb

MI

©JBS&G

Low open mallee woodland of Eucalyptus longissima with variably
present mulga (Acacia aptaneura, A. caesaneura, A. aneura), over
mid sparse shrubland of Acacia hemiteles, A. nyssophylla, and
Senna artemisioides subsp. filifolia, over open hummock grassland
of Triodia basedowii.
Low to mid open woodland of Eucalyptus lesouefii, over mid sparse
to open shrubland of Eremophila pantonii, Senna artemisioides
subsp. filifolia, and Dodonaea lobulata, over low sparse shrubland
of Scaevola spinescens, Ptilotus obovatus, and Atriplex vesicaria.

Low sparse to open woodland variably of Eucalyptus oleosa subsp.
oleosa, E. horistes, and E. youngiana, over variable isolated shrubs
including Acacia jenerae, Senna artemisioides subsp. filifolia, and
Dodonaea viscosa subsp. angustissima, over sparse hummock
grassland to hummock grassland of Triodia basedowii or T.
?longiceps.
Mid shrubland of Melaleuca laxiflora, over variable low chenopod
shrubland of Atriplex spp., and Frankenia spp.
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Area within the
Area within the
Development
RA and DSA
Envelope
(ha)
(ha)

Area within
Proposed Layout
(ha)

Proposed
Layout % of RA
and DSA

3,195.2

78.4

17.6

0.6%

5,166.9

349.8

110.6

2.1%

May support
significant flora
5,891.8
(Priority, new
species or range
extensions)

174.6

75.5

1.3%

138.3

63.1

8.3%

1.9

-

0.0%

441.1

22.1

4.7

1.1%

39.8

2.2

0.3

0.8%

Significance

May support
significant flora
(Priority or new
species)

756.3
May support
significant flora
(Priority, new
species or range
150.6
extensions) and
have limited
distribution in
the DA.

May support
significant flora
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Vegetation Type

MpEp

ScEp

©JBS&G

Description

Low open chenopod shrubland of Maireana pyramidata, Atriplex
vesicaria, and Maireana tomentosa, over sparse tussock grassland
variably of Eragrostis eriopoda, Enteropogon ramosus, and
Eragrostis dielsii.
Mid isolated shrubs of Senna cardiosperma and S. artemisioides
subsp. x artemisioides, over open tussock grassland of Enneapogon
polyphyllus, Aristida contorta, and Enneapogon caerulescens.
Total
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Significance

Area within the
Area within the
Development
RA and DSA
Envelope
(ha)
(ha)

Area within
Proposed Layout
(ha)

Proposed
Layout % of RA
and DSA

2.3

0.4

0.9%

117.2

31.0

4.6

3.9%

31,564.8

935.5

312.0

0.98%

(Priority, new
species or range
extensions) and
have limited
distribution in
the DSA.
May have
limited
46.9
distribution in
the DSA.
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Vegetation condition
Remnant vegetation in the survey area was recorded to be in Excellent to Good condition. 93.1% of
the DSA (4306.7 ha) was rated in Excellent condition, 5.7% (264.3 ha) in Very Good condition, 0.7%
(30.2 ha) in Good condition and 0.5% (24.2 ha) in Cleared (Completely Degraded) condition (Phoenix
2020).
Table 4.4: Vegetation condition scale (EPA 2016)
Condition rating
Excellent
Very Good
Good
Poor
Degraded

Completely
Degraded

Description
Excellent Pristine or nearly so, no obvious signs of damage caused by human activities since
European settlement.
Some relatively slight signs of damage caused by human activities since European settlement.
For example, some signs of damage to tree trunks caused by repeated fire, the presence of
some relatively non-aggressive weeds, or occasional vehicle tracks.
More obvious signs of damage caused by human activity since European settlement, including
some obvious impact on the vegetation structure such as that caused by low levels of grazing
or slightly aggressive weeds.
Still retains basic vegetation structure or ability to regenerate it after very obvious impacts of
human activities since European settlement, such as grazing, partial clearing, frequent fires or
aggressive weeds.
Severely impacted by grazing, very frequent fires, clearing or a combination of these
activities. Scope for some regeneration but not to a state approaching Good condition
without intensive management. Usually with a number of weed species present including
very aggressive species.
Areas that are completely or almost completely without native species in the structure of
their vegetation; i.e. areas that are cleared or ‘parkland cleared’ with their flora comprising
weed or crop species with isolated native trees or shrubs.

Vegetation condition breakdown within the Development Envelope is as follows:
o

Excellent: 891 ha

o

Very Good: 42 ha

o

Cleared: 2 ha.

4.2.3.3 Conservation areas
Under section 51B of the EP Act, the Minister for Environment may declare by notice either a
specified area of the State or a class of areas of the State to be an Environmentally Sensitive Area
(ESA). ESAs are declared in the Environmental Protection (Environmentally Sensitive Areas) Notice
2005, which was gazetted on 8 April 2005 (Government of Western Australia 2005). ESAs are areas
where the vegetation has high conservation value including vegetation associated with a TEC,
wetland and Threatened flora. There are no ESAs recorded within 100 km of the Development
Envelope (Phoenix 2020).
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4.2.4

Potential impacts

4.2.4.1 Direct impacts
The Proposal will result in the clearing of a maximum 312 ha. Vegetation proposed to be cleared
comprises three pre-European vegetation associations, of which close to 100% remains of each. The
proposed clearing will remove vegetation comprising 14 vegetation types, all of which extend
beyond the boundary of the Development Envelope, with impacts to less than 10% of the mapped
vegetation type.
Whilst some Vegetation Types are considered to support significant flora, direct impacts should not
exceed 3% to the currently mapped extent. Three Vegetation types do have a limited distribution
within the survey area, however, impacts should be limited to less than 1%.
No Threatened or Priority Ecological Communities occur within or in proximity to the Development
Envelope.
The DE has been designed to avoid impacts to any significant flora records. Of the Priority flora
species recorded in proximity to the Development Envelope:
o

Philotheca linerais (P1) – the two populations of the species are located outside the
Development Envelope, approximately 1 km to the north of the proposed access road
with no direct or indirect impacts expected

No impacts to the four potentially new species recorded during field surveys are expected, with
none recorded within the DE (despite targeted searches for Sida sp. nov. Irwin Hills).
No impacts to any regionally significant records (i.e. Gilesia biniflora are expected). Whilst range
extensions were recorded, only two individuals of Eremophila latrobei subsp. Filiformis are expected
to be directly impacted.
4.2.4.2 Indirect impacts
Construction activities have the potential to impact on adjacent native vegetation through accidental
clearing of vegetation outside of the Development Envelope, erosion, uncontrolled access, dust
deposition, and through the spread of weeds.
Alteration of hydrological regimes as a result of development of the site has the potential to impact
adjacent vegetation, however this is not anticipated to be significant.
The DE has been designed to avoid impacts to significant flora species, with only one Eremophila
latrobei subsp. Filiformis individuals and one Hibiscus sp. Gardneri recorded within close proximity
(50 m) of the DE.
4.2.4.3 Cumulative impacts
An analysis of the potential cumulative impacts to flora and vegetation has identified that the
proposed clearing of 312 ha within vegetation associations 18, 389 and 1239 could reduce each
vegetation association by <1% of its current extent.
Given the above, it is considered that the proposed clearing will not significantly increase the
cumulative loss of this vegetation complex at a regional scale.
4.2.5

Assessment of impacts

The Proposal is not expected to cause significant impacts to flora and vegetation, based on the
following:
o
o

©JBS&G

No proposed impact to any listed Threatened flora under the EPBC Act or BC Act
Clearing associated with this Proposal will not reduce any vegetation association to 10%
or less of its pre-European extent
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o

o

o

o
o

o
o

4.2.6

Clearing of vegetation will not impact more than 10% of the current mapped extent of
any vegetation type
Impacts to restricted vegetation types or vegetation types which support significant
species are less than 3% of the current mapped extent
Whilst some vegetation communities support Priority flora or range extension species,
the impact is not considered significant, particularly as range extensions may be
associated with a historical absence of surveys in the region
No proposed impact to any riparian vegetation
No proposed impact to any areas reserved under statute or managed for the purpose of
conservation
No clearing of any Threatened or Priority Ecological Communities
Application of mitigation measures to minimise direct and indirect impacts (see Section
4.2.6).

Mitigation

The environmental objective for flora and vegetation is to protect flora and vegetation so that
biological diversity and ecological integrity are maintained. This objective will be attained through
the implementation of the mitigation hierarchy (avoid, minimise, rehabilitate). These mitigation
measures are discussed below.
4.2.6.1 Avoid
The Proposal Layout has been designed to minimise clearing of vegetation and avoid significant flora
species. An area of 29 ha already cleared of vegetation (from exploration activities) has been
incorporated into the Proposal Layout.
Environmental surveys have been used to inform the layout of the supporting infrastructure, for
example the location of the temporary accommodation camp and access roads for the IHP.
4.2.6.2 Minimise
The following management measures will be implemented to minimise impacts to flora and
vegetation:
o

o
o

a Surface Disturbance Permit process will be required prior to clearing to ensure clearing
occurs in designated areas
areas to be cleared will be pegged out by a surveyor, prior to clearing
ground disturbance will be limited and clearing of vegetation will only occur in
designated areas

o

a post-clearing survey will be conducted to confirm clearing footprint

o

signage for clearing will be advised at daily prestart meetings

o

clearing will be undertaken from external boundary inwards

o

dust suppression activities will be undertaken as required

o

vehicle speed limits will be implemented to minimise dust deposition on vegetation

o

clearing will be avoided during extremely windy conditions

o

all vehicles and equipment coming on site will be inspected for weeds and seeds

o

contractors will certify their equipment as weed and seed free
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o

weed spraying will be conducted if required

o

disturbed areas to be monitored for weeds and weed inspections to be undertaken

o

any topsoil material contaminated with weeds will be stockpiled separately

o

all fill material will be clean and weed free

o

all equipment will have pre-departure clearance for weed and seed (standard
procedure).

4.2.6.3 Rehabilitate
The Proposal consists of grade control drilling and associated activities, with no permanent landform
included. The cleared area is to be rehabilitated, with the cleared vegetation being spread across
the access tracks and drill pads on completion of works, if the full IHP does not proceed.
Disturbed areas will be progressively rehabilitated as they become available. The following areas
may be available for progressive rehabilitation:
o
o

o

borrow pits once it has been determined no further material can be excavated
grade control drilling area if it has been determined that the open pit or mine
infrastructure would not cover the location
drill holes for any sterilisation drilling.

An aim of the rehabilitation process at IHP is to achieve species richness and density which is
comparable with adjacent natural analogue sites. The development of seed mixes which reflect
analogue floristic characteristics is an important step in achieving the flora completion criteria.
Further work will be undertaken to determine appropriate analogue species and an associated seed
mix. The site analogue data on species richness and density coupled with the average germination
rates of available seed produces individual seeding rates for each species. Other assumptions can
also be incorporated based on the likelihood of success. This provides a rigorous method for the
development of seed mixes but is limited by seed availability.
Topsoil and tree mulch will be progressively stockpiled for use in rehabilitation activities. A site wide
inventory of rehabilitation materials will be developed.
4.2.7

Predicted outcome

The Proposal will result in the clearing of a maximum 312 ha of vegetation.
The proposed clearing will not reduce the pre-European extent of any of the vegetation associations
mapped within the DE to 10% or less remaining.
No Threatened or Priority Ecological Communities, riparian vegetation or Environmentally Sensitive
Areas will be impacted as part of the Proposal. Additionally, the Proposal will not impact upon any
conservation areas which are protected under statute.
No Threatened or Priority flora will be cleared as part of the Proposal.
Based on the scale and nature of the impacts, the location away from sensitive environmental areas,
and the mitigation measures to be implemented, the Proposal is not expected to cause significant
impacts to flora and vegetation. Accordingly, it is expected that the EPA objective for flora and
vegetation will be met.
4.3

Key Environmental Factor 2 – Terrestrial Fauna

4.3.1

EPA objectives

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2020) identifies the
following objective for terrestrial fauna:

©JBS&G
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•
4.3.2

To protect terrestrial fauna so that biological diversity and ecological integrity are
maintained.
EPA policy and guidance

Terrestrial fauna surveys that have informed planning for the Proposal have been conducted in
accordance with the Technical Guidance – Terrestrial Fauna Surveys for Environmental Impact
Assessment (EPA 2016b) and the Environmental Factor Guideline: Terrestrial Fauna (EPA 2016d).
4.3.3

Receiving environment

4.3.3.1 Desktop assessment
A desktop review was conducted by Phoenix (2020) of a 100 km radius of a central point of the
Development Envelope. This encompassed an area defined as the Detailed Area (DSA; an area of
4,625.4 ha incorporating the Development Envelope plus a buffer surrounding the boundary) and
the Reconnaissance Area (RA; an area 24,193.7 ha surrounding the DSA) (Figure 2.2).
The desktop survey identified records of 140 vertebrate taxa (Appendix A), including instances
where EPBC Protected Matters Search has indicated that suitable habitat may occur, but the species
has not necessarily been observed. The list comprised 42 reptiles, 82 birds and 16 mammals
(including eight introduced).
Of the 140 species, 26 significant vertebrate species were identified within the 100 km radius. Of
these:
•

11 are listed as Threatened, Conservation Dependent or Specially Protected under the EPBC
Act and/or BC Act

•

11 avifauna species are listed as Migratory under the EPBC Act and BC Act

•

six species are listed as Priority by DBCA

•

one significant vertebrate species, Brush-tailed Mulgara (Dasycercus blythi, P4), has
previously been recorded approximately 3 km east of the Development Envelope.

The desktop study identified multiple records (114) of Malleefowl across the Great Victorian Desert
IBRA region between 1963 and 2005 (Benshemesh 2007). More specifically, records exist at
distances of 28 km to 99 km from the Project area (Phoenix 2020). However, some of these records
may date back to the 1980s and are not considered recent or validated.
A likelihood assessment was conducted to determine which species would likely occur within or in
proximity to the Development Envelope and associated fauna habitats (Table 4.5). Species which
could only occur in Salt flats have been excluded, due to the absence of this habitat within proximity
to the Development Envelope.
Table 4.5: Conservation significant fauna species likely to occur within the development envelope
Species
Mammals
Brush-tailed
Mulgara
Dasycercus blythi
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Conservation status
Habitat
BC Act
EPBC Act

Likelihood of presence within
the site

P4

Likely to be present within
the RA and DSA – Mulga
woodland, Mallee over
spinifex and Mid-tall
shrubland habitats.
Although not detected in the
trapping program (Phoenix
2020), suitable habitat is
present and a record is known
in the RA.

NA

Brush-tailed Mulgara is most frequently
found in habitats dominated by mature
spinifex (Triodia spp.) (Woolley 2005, 2006,
2008), digging their burrows in the flats
between low sand dunes (Van Dyck &
Strahan 2008). Records in WA are from the
Great Victoria Desert, Goldfields, Gascoyne,
Sandy Desert and Pilbara regions (Phoenix
2020).
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Species
Sminthopsis
longicaudata
Long-tailed
Dunnart

Conservation status
Habitat
BC Act
EPBC Act
P4
NA
The Long-tailed Dunnart is found in WA and
the Northern Territory. In WA, the species
seems to occur across a large portion of the
State, mostly in arid and semi-arid rocky
inland deserts, typically rugged rocky
landscapes and occasionally in more open
countries with a stony substrate. The
species is generally rare or uncommon and
often present in low densities (Van Dyck &
Strahan 2008).

Likelihood of presence within
the site
Likely to be present within
the RA and DSA – rocky hills
habitat.
The RA and DSA are within the
current known range of the
species and suitable habitat
exists therein.

The Great Desert Skink is a large species
with a rich reddish-brown colouration
preferring arid sand-flats and clay-based or
loamy soils vegetated with spinifex. Found
in the central deserts of central WA.

Possible in both DSA and RA
– Mallee over spinifex
habitat.
Both the DSA and RA are
within the current known
range of the species and
suitable habitat is present, but
closest known records are 65
km away.

The nominate race of the Striated
Grasswren is found across most sandy
deserts of inland arid Australia. In WA, the
species is mostly found in the central
eastern deserts, but A. s. whitei, which has
no conservation significance, is found
within north-western WA. Spinifex
sandplain is the dominant habitat for this
subspecies in WA. Fire plays an important
role with higher densities of grasswrens in
mosaic-burnt habitats (Garnett & Crowley
2000a).
The Fork-tailed Swift is a widespread
migratory species that overwinters in
Australia. It can be found across most of
WA. They occur in a wide range of dry or
open habitats, including riparian
woodlands, tea-tree swamps, low scrub,
heathland, saltmarsh, grassland and
spinifex sandplains, open farmland and
inland and coastal sand dunes. Forktailed
Swifts are often found in areas that
experience updraughts around cliffs, and
normally forage several hundred metres
above ground level (DSEWPaC 2011b).
The preferred habitat of the Peregrine
Falcon includes cliffs and wooded
watercourses. Nesting occurs mainly on cliff
ledges, granite outcrops, quarries and in
trees with old raven or Wedge-tailed Eagle
nests (Johnstone & Storr 1998).

Likely in both DSA and RA –
Mallee over spinifex and
Rocky hills habitats.
Both the DSA and RA are
within the current known
range of the species and
suitable habitat is present.

Reptiles
Liopholis kintorei Vulnerable
Great Desert Skink

Birds
Amytornis striatus P4
striatus
Striated
Grasswren
(inland)

Apus pacificus
Fork-tailed Swift

Migratory

Falco peregrinus
Peregrine Falcon

OS

Leipoa ocellata
Malleefowl

VU
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NA

VU

The Malleefowl is found across the
southern half of the Australian continent
and is the only member of the family
Megapodiidae in the South-west Region. In
Western Australia, the majority of the
population is found south of a line from
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Likely in both DSA and RA –
all habitats.
Both the DSA and RA are
within the current known
range of the species and
suitable habitat is present.
Individuals range widely
during the non-breeding
season.

Likely in both DSA and RA –
Mallee over spinifex and
rocky hills habitats.
The species is likely to forage
within and in the vicinity of
the DSA but is unlikely to nest
there due to the lack of steep
cliffs and tall trees.
Recorded in DSA and RA
during field survey – Mulga
woodland and Mallee over
spinifex habitats.
Suitable habitat is present
within the DSA and RA.
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Species

Polytelis
alexandrae
Princess Parrot

Conservation status
Habitat
BC Act
EPBC Act
Shark Bay to the Nullarbor Plain. In the
extreme south-west of WA, the species
displays a patchy distribution. Malleefowl
are typically found in mallee woodlands but
also in Eucalyptus woodlands and
shrublands.
P4
VU
The Princess Parrot is one of the most
elusive, unknown Australian parrots. They
are only found in the arid inland desert of
central Australia with most of their range
extending between the GVD and the Great
Sandy Desert, in WA. Princess Parrots
inhabit sandy deserts where they feed on
seeds and flowers (Garnett & Crowley
2000a). The species is highly irruptive and
after important rainfall, can occur in
numbers in areas previously unoccupied.

Likelihood of presence within
the site

Possible in RA and DSA –
Mallee over spinifex habitat.
Both the RA and DSA are
within the current known
range of the species. Species
is highly nomadic and has the
potential to use portions of
the RA and DSA after heavy
rains.

4.3.3.2 Field survey
A flora, vegetation and fauna survey was conducted in a broad area surrounding the Development
Envelope (Phoenix 2020; Appendix A). A Reconnaissance Survey was conducted of a broad area of
24,193.7 ha surrounding the Development Envelope (Reconnaissance Area [RA]) and a Detailed
Survey was conducted within an area of 4,625.4 ha incorporating the Development Envelope and a
surrounding buffer (Detailed Area [DSA]; Phoenix 2020).
Vertebrate fauna habitats
Four broad fauna habitat types were identified in the DE (Figure 4.4, Table 4.6), of five recorded in
the DSA and seven recorded within the broader RA (Phoenix 2020, Table 4.6, Figure 4.4). The
predominant habitats in both the DSA were mulga woodland and mallee over spinifex and is
considered relatively structurally uniform. Less extensive areas of mid-tall Acacia or Melaleuca
shrubland, rocky hills and outcrops, eucalypt woodland, and salt flats including lakebeds were also
present (although outside of the Development Envelope), with all associated with the
palaeodrainage and a range of low hills in the western part of the RA. All habitat types recorded
within the DE were also recorded in the DSA and were represented in RA.
Sand Dunes and Eucalypt woodland were only recorded in the RA, and therefore not considered in
this Proposal.
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Table 4.6: Fauna habitats within the Development Envelope
Habitat type

Description

Mulga woodland

Mulga overstorey, typically with sparse understorey of diverse
shrubs and scattered patches of spinifex. Primarily found in and
near drainages with heavy clay soils. Contains Malleefowl habitat.
Mallee over spinifex Scattered eucalypt mallees over spinifex of varying age and
density. Prevalent throughout the DSA. Substantial areas of this
habitat burnt between the first and second fauna surveys.
Contains Malleefowl habitat.
Mid-tall shrubland
Dense to open Mid-tall Acacia and Melaleuca shrubland with
scattered trees or mallees, on hill slopes, drainages and lake
margins. Contains Malleefowl and SRE habitat.
Rocky hills
A series of low rocky hills runs NNW to SSE through the DSA, with
and
dense to open shrubland, woodland or tussock grass vegetation.
outcrops
Cooler microclimates with higher soil moisture on southeast
facing slopes have the potential to contain SRE invertebrates.
Cleared
No vegetation or outcrop.
Total

Extent in DSA
(ha)*

Extent in RA
(ha)*

Extent in DE
(ha)

% of DE
within RA
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% of
Proposed
Layout within
RA

1,976.8 (42.7%)

19,106.1
(57.6%)

185.1

1.0%

45.1

0.2%

2,215.8 (47.9%)

10,652.3
(32.1%)

687.1

6.4%

254.4

2.4%

135.6 (2.9%)

657.4 (2.0%)

7.8

1.2%

1.4

0.2%

264.1 (5.7%)

641.6 (1.9%)

53.4

8.3%

10.9

1.7%

24.2 (0.5%)
4,616.5

230.2 (0.7%)
31,287.6

2.0
935.5

0.9%
3.0%

0.2
312.0

0.1%
1.0%

* percentage calculations are based on the total area of fauna habitats mapped by Phoenix (2020); however, habitats not present within the DE are not shown in the table.
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Extent in
Proposed
Layout (ha)
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Vertebrate fauna
A total of 108 terrestrial vertebrate species representing 67 families and 81 genera were recorded in
the RA during the field surveys (Appendix A). This included 104 native species and four introduced
species, of which all were mammals (Table 4.7).
Table 4.7: Number of vertebrate species recorded in survey in comparison to desktop results
Group

Amphibians
Reptiles
Birds
Mammals
Total

Desktop results
Introduced
0
0
0
8
8

Native
0
42
82
8
132

Total
0
42
82
16
140

Field results
Introduced
0
0
0
4
4

Native
0
42
44
18
104

Total
0
42
44
22
108

Conservation significant fauna
One Threatened fauna species (Malleefowl) was recorded within the DSA, and one Priority species
(Central Long-eared bat) was recorded in the salt lake system outside the DSA (Table 4.8).
Old evidence of the Greater Stick-nest Rat was also recorded within the DSA in the form of nest
remnants, however, this species is considered to be regionally extinct and thus was not considered
to be potentially present within the DSA (Phoenix 2020).
Within the Development Envelope, only secondary evidence (opportunistic sightings) of the
Malleefowl were recorded (Figure 4.4) and the evidence is considered to be sparsely distributed.
Table 4.8: Records of conservation significant species within the DSA and RA
Species
Malleefowl Leipoa
ocellata

Central Long-eared bat
Nyctophilus major tor

Conservation status
EPBC Act
BC Act /
DBCA listing
VU
VU

NA

P3

Evidence
Within the Development Envelope, two opportunistic sightings
were recorded.
Within the DSA, evidence of active occupation was sparsely
distributed and consisted of:
• two direct sighting
• two sets of tracks
• foraging evidence.
Within the RA, evidence was also sparsely distributed and also
suggested recent occupation, as follows:
• two recently active mounds in close proximity
• one dormant mound
• one set of tracks
• one record of foraging activity
• three old/degraded mounds.
Tentatively recorded from ultrasonic recordings at two sites
associated with the margins of the salt flat system, both
outside the DSA. The species was not recorded from any other
habitats within the DSA or RA.

Malleefowl appears to actively use the area for foraging with active breeding within the broader
area. Recently active mounds were identified in the RA, 2.5 km from the DE and degraded mounds
800 m from the DE. All mounds were identified in Mulga woodland or Mallee over spinifex habitat.
Feral herbivores (rabbit, 22 records and camel, 23 records) and predators (cat, 14 records and dog,
27 records) were common, but overall the diversity of feral mammals is relatively low. Evidence of
cat and dog activity was found in close proximity to Malleefowl mounds within the survey area.
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4.3.3.3 Invertebrate fauna
Two Priority invertebrate species are known from the region (fairy shrimp Branchinella apophysata
and B. simplex) in association with Lake Carey, however, no suitable habitat was present in either
the RA or the DSA.
4.3.3.4 SRE invertebrates
Fauna habitat types described in Table 4.6 were assessed for potential as short-range endemic (SRE)
fauna habitats (Table 4.9).
Table 4.9: SRE fauna habitats within the DSA

Salt flats

Suitability for
SREs within
DSA
Low

Eucalypt woodland
Rocky hills and outcrops

Low
Moderate

Mid-tall shrubland
Sand dunes
Mallee over spinifex

Low
Low
Low

Mulga woodland
Cleared

Low
Low

Fauna habitat

Comments
Salt flats with a salt-crusted playa have the potential to support playa adapted
taxa such as wolf spiders and tiger beetles; however, this was found only in
the RA and thus SRE suitability was considered Low within the DSA.
Not present in the DSA
Considered the habitat with the greatest propensity to support SRE taxa as the
most prominent, isolated habitat type in the survey area which may act to
limit distribution of some taxa; however, the examples present are considered
too small to provide mesic conditions that might further constrain taxa
(Phoenix 2020).
No significant results recorded indicating prospective habitat
Not present in the DSA
Primary focus of SRE sampling efforts as the dominant habitat in the DSA
and was considered largely indistinguishable from the Mulga woodlands from
the perspective of SREs (Phoenix 2020).
No significant results recorded indicating prospective habitat
No potential habitat

A total of 34 SRE taxa were collected within the DSA (Phoenix 2020; Appendix A). The majority of
SREs were known taxa, likely due to the widespread nature of habitats within the DSA and RA which
lack attributes that would give rise to restrictive SRE taxa, such as mesic, southern facing slopes,
wetlands, major creeklines and riparian zone or large salt-crusted playas (Phoenix 2020).
The majority of the new or potential SRE taxa were recorded from habitat considered to have low
suitability for SREs, with the exception of four taxa (Kwonkan 'MYG719', Isometroides 'goldfields1',
Urodacus 'pale complex' and Iulomorphidae? sp. indet.) were recorded from the rocky hills and
outcrops habitat type which was deemed moderate suitability (Phoenix 2020).
The assemblage of SRE fauna was considered to be representative of the habitats present, and the
number of new species recorded was considered to be typical of the remote location (Phoenix
2020).
Table 4.10: SRE species recorded within the DSA
Group
Mygalomorphae (trap-door
spiders)

Pseudoscorpiones
(pseudoscorpions)
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Number
Comments
of species
12
At least three taxa are newly discovered and considered potential SREs:
• Idiosoma 'MYG723' – five individuals from a single location in
widespread, low prospectivity habitat
• Idiosoma 'MYG724’ – one individual on the side of a track
• Kwonkan ‘MYG719’ – one individual, from Rocky hills and outcrops
Nine individual Proshermacha (sp. indet.), all juveniles and therefore not
given temporary codes by the WA Museum, were recorded from three
distinct sites from widespread habitats; all failed to be sequenced (WAM
2020). These may represent one, or more taxa, and are considered
potential SREs.
6
Three species could not be morphologically matched to existing taxa and
their SRE status is unknown.
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Group
Scorpiones (scorpions)
Chilopoda (centipedes)

Diplopoda (millipedes)
Isopoda (isopods)

Mollusca

©JBS&G

Number
Comments
of species
9
Two species are potential SREs:
• Isometroides 'goldfields1'
• Urodacus 'pale complex'.
2
SRE status of the two centipedes is unknown, as neither could be
matched to existing taxa and were not sequenced and there is no
reliable taxonomic framework for the group:
• Geophilidae sp. indet.
• Geophilomorpha sp. indet.
1
The single millipede species could not only tentatively be sequenced to
family level (WAM 2020), representing a potential SRE.
2
Of the two isopods recorded:
• one, Buddelundia '103', is a potential SRE but was recorded from six
locations across the DSA, from multiple widespread, low
prospectivity habitats
• one, Spherillo sp. indet. was recorded from a moderate potential
habitat (Rocky hills and outcrops) but its SRE status is unknown.
2
Of the two land snails recorded:
• one species, Gastropoda sp., is a potential SRE, collected in Rocky
hills and outcrops habitat
• one (Sinumelon cf. tarcoolanum) likely represents a widespread
species, and was collected from the same habitat as Gastropoda sp.
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4.3.4

Potential impacts

4.3.4.1 Direct impacts
The Proposal will result in the clearing of 312 ha of vegetation comprising:
o

four fauna habitat types

o

potential habitat for eight conservation significant vertebrate fauna species

o

one recorded conservation significant species (Malleefowl)

o

thirty four invertebrate species, of which 15 were considered to be previously unknown
species or potential SREs.

Potential impacts of relevance to the above fauna species include:
o

direct impact through loss and fragmentation of habitat from vegetation clearing

o

direct impact through mobile equipment strikes resulting in mortality of individuals.

4.3.4.2 Indirect impacts
Potential impacts to fauna include:
o

o

o

indirect impact through displacement by the proposed layout of grade control
operations, support infrastructure and altered fire regimes
indirect impact from increased introduced fauna presence (increased predation) as a
result of access into areas from new tracks and roads and provision of food and water
sources
indirect impact to fauna and habitat condition from dust, light, noise, vibration.

4.3.4.3 Cumulative impacts
No more than 3% of the surveyed extent of any fauna habitat type (i.e. the total extent recorded
within the RA) is proposed to be cleared (Table 4.6). All fauna habitat types within the DE extended
beyond the boundaries of the DE and are well represented within the RA.
4.3.5

Assessment of impacts

The Proposal will result in the clearing of a maximum of 312 ha of vegetation representing fauna
habitat.
Habitat types recorded within the Development Envelope were all present within a broader survey
area (defined as the RA, described in Section 4.3.3.1 and illustrated in Figure 4.4, indicating none of
the habitat types were restricted in nature.
The Proposal is not expected to cause significant impacts to terrestrial fauna, based on the following:
o

o

o

©JBS&G

of the 312 ha proposed to be cleared, a portion will be rehabilitated as described in
Section 4.3.6.3
of the three Threatened species considered possible or likely to occur, or were recorded
within the Development Envelope, two are Migratory birds which are only likely to use
the Development Envelope as temporary habitat, and one (Malleefowl) was considered
likely to be present in low densities
whilst the majority of habitat within the DE is considered Malleefowl habitat, no mounds
were identified in the DE. Only two opportunistic sightings were recorded with the
closest degraded mound located 800 m outside of the DE and the closest recently active
mound 2.5 km outside of the DE.
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o

o
o

a Malleefowl Management Plan (Appendix B) has been developed to manage impacts to
this species
no clearing of conservation areas protected under statute
application of mitigation measures to minimise direct and indirect impacts (see Section
4.3.6).

4.3.5.1 Malleefowl impacts
Continuity of habitat for Malleefowl exists outside of the DE within both the RA (28,819 ha) and the
DSA (4,625 ha). The preferred fauna habitat types occupy approximately 26,448 ha or 92% of the RA
and the DE represents only 3% of the current mapped habitat extents in the RA.
The Malleefowl fauna habitats may be considered important, as evidence of key activities (foraging,
breeding – nest mounds) was recorded within these areas (Phoenix 2020). However, the low
number of records (12) and their distribution over an area of 28,819 ha (RA) indicates that whilst
these vegetation types and habitat are used by Malleefowl, they may not be considered significant
to the long-term survival of the species at this time.
These vegetation types and fauna habitats are well represented in the Shield and larger Great
Victorian Desert IBRA regions, with the vegetation associations having greater than 99% of preEuropean extent remaining. More specifically, within the Great Victorian Desert IBRA region
vegetation associations 18 and 1239 have 9.2% and 11.8% respectively of their area within
conservation reserves.
Despite the presence of suitable habitat, the population of Malleefowl identified in proximity to the
Development Envelope is small and unlikely to be a regionally important population. The potential
for population and habitat fragmentation is considered low, considered the continuity of habitat
outside of the DE.
Potential impacts to Malleefowl individuals from entrapment, vehicle interactions or increased in
predators will be managed via the Malleefowl Management Plan as detailed in Section 4.3.6.2. A key
management measure to minimise impacts involve preclearance surveys if clearing occurs during the
breeding season and avoidance of any active mounds.
4.3.6

Mitigation

The proponent has applied the mitigation hierarchy (avoid, mitigate [minimise, rehabilitate], offset)
to reduce the potential environmental impacts associated with the Proposal. Specific avoidance and
mitigation measures related to the Terrestrial Fauna Key Environmental Factor are presented below
in Sections 4.3.6.1 to 4.3.6.3.
4.3.6.1 Avoid
Environmental surveys have been used to inform the layout of the supporting infrastructure, for
example the location of the temporary accommodation camp and access roads for the IHP. In
particular, the Rocky Hills and Outcrops have been avoided where possible with only 11 ha (1.7% of
extent in RA) within the Proposed Layout. An area of 29 ha already cleared of vegetation (from
exploration activities) has been incorporated into the Proposal Layout.
With regard to Malleefowl, supporting infrastructure for the IHP have been located to avoid direct
impacts to habitat and recorded mounds. No records of Malleefowl mounds or activity (tracks,
foraging) were made within the Proposed Layout, with only two opportunistic sighting recorded
within the DE. The following management measures will be implemented to avoid impacts to
Malleefowl active mounds:
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•

Preclearance surveys for any clearing activities during the breeding season (September to
January), to identify and avoid any active (i.e. currently being used to incubate eggs (NMRT
2016)) mounds.

•

A 50 m avoidance buffer for new disturbance around active Malleefowl mounds.

4.3.6.2 Minimise
General management objectives to minimise impacts to fauna include:
•

minimise increase in fauna predation from the formation of water and food resources for
predators (i.e. introduced species)

•

minimise decline in population due to dust, noise, artificial light and vibration

•

minimise decline in fauna habitat condition due weeds or changed fire regimes.

The following management measures will be implemented to minimise impacts to fauna and fauna
habitat:
o

o
o

a Surface Disturbance Permit process will be required prior to clearing to ensure clearing
occurs in designated areas
areas to be cleared will be pegged out by a surveyor, prior to clearing
ground disturbance will be limited and clearing of vegetation will only occur in
designated areas

o

a post-clearing survey will be conducted to confirm clearing footprint

o

signage for clearing will be advised at daily prestart meetings

o

clearing will be undertaken from external boundary inwards

o

dust suppression activities will be undertaken as required

o

vehicle speed limits will be implemented to minimise dust deposition on vegetation

o

clearing will be avoided during extremely windy conditions

o

all vehicles and equipment coming on site will be inspected for weeds and seeds

o

contractors will certify their equipment as weed and seed free

o

weed spraying will be conducted if required

o

disturbed areas to be monitored for weeds and weed inspections to be undertaken

o

any topsoil material contaminated with weeds will be stockpiled separately

o

all fill material will be clean and weed free

o

all equipment will have pre-departure clearance for weed and seed (standard
procedure).

As Malleefowl are susceptible to direct and indirect impacts related to the IHP grade control drilling
works, a Malleefowl Management Plan (MMP; Appendix B) has been developed and will be
implemented to achieve agreed targets with respect to the minimisation of the abovementioned
impacts to the species. The management objectives of the MMP include:
•

avoid clearing of active Malleefowl mounds (where a mound is described as active in
accordance with the 2016 NMRT classification)

•

minimise incidental mortality of Malleefowl from clearing activity, entrapment, poor water
quality consumption, vehicle strike or mining related fire
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•

minimise increase in Malleefowl predation from the formation of water and food resources
for predators (i.e. introduced species)

•

minimise decline in population due to dust, noise, artificial light and vibration

•

minimise decline in fauna habitat condition due weeds or changed fire regimes.

The management actions detailed in the MMP are summarised as follows:
•

clearing management:
o

preclearance surveys if clearing occurs during breeding season

o

50 m avoidance buffer around any active mounds

o

fauna handler to be trained and be available as required to manage any injured
individuals

o

fauna spotter will be available for clearing activities

o

Malleefowl mound and records register

•

traffic management including injured Malleefowl management

•

introduced species management including no waste disposal facilities onsite and predator
controls programmes as required

•

dust, light, noise and vibration management

•

fire and weed management.

A Malleefowl monitoring program will be undertaken for the period of grade control drilling for the
Proposal, and in anticipation that the IHP may proceed to the mining phase. To ensure the
monitoring program is appropriate and gathers the correct data, it should include the following:
•

inspection of proposed clearing areas, grade control areas, driving, vehicle speeds in
accordance with internal audit procedures

•

post clearing surveys and reporting for internal and external (NVCP) reporting through the
use of survey data, aerial photography and clearing register

•

monitoring of incident reports for Malleefowl predation, vehicle strikes, impacts due to fire,
light and noise

•

monitoring of the existing feral fauna population and impacts of proposed management
measures

•

if the IHP project proceeds to the mining phase, further approvals will be required and
monitoring of Malleefowl population using methods as described in the NMRT guidelines
(2016) and agreed in consultation with DBCA. If a decline in mounds is observed and
considered to be related to the IHP, remedial actions should be investigated.

•

Monitoring should include for each site:
o
o

o

A visual assessment of mound status.
Mound classification in accordance with categories applied in the NMRT (2016)
guidance.
Photographs of each mound to provide a visual record for comparison with the baseline
survey and included in the annual monitoring report.

The MMP also includes:
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•

performance indicators that measure the effectiveness of avoidance and mitigation
measures

•

contingency measures that will be undertaken if performance targets are not met

•

monitoring and reporting requirements

•

roles and responsibilities of personnel associated with implementing mitigation measures.

4.3.6.3 Rehabilitate
The Proposal consists of grade control drilling and associated activities, with no permanent landform
included. The cleared area is to be rehabilitated, with the cleared vegetation being spread across
the access tracks and drill pads on completion of works, if the Project does not proceed.
Disturbed areas will be progressively rehabilitated as they become available to provide more
coverage for habitats. The following areas may be available for progressive rehabilitation:
•

borrow pits once it has been determined no further material can be excavated

•

grade control drilling area if it has been determined that the open pit or mine infrastructure
would not cover the location

•

drill holes for any sterilisation drilling.

An aim of the rehabilitation process at the IHP is to achieve species richness and density which is
comparable with adjacent natural analogue sites. The development of seed mixes which reflect
analogue floristic characteristics is an important step in achieving the flora completion criteria.
Further work will be undertaken to determine appropriate analogue species and an associated seed
mix. The site analogue data on species richness and density coupled with the average germination
rates of available seed produces individual seeding rates for each species. Other assumptions can
also be incorporated based on the likelihood of success. This provides a rigorous method for the
development of seed mixes but is limited by seed availability.
Topsoil and tree mulch will be progressively stockpiled for use in rehabilitation activities. A site wide
inventory of rehabilitation materials will be developed.
4.3.7

Predicted outcome

The Proposal will result in the clearing of 312 ha of vegetation comprising four fauna habitat types.
Impacts to fauna habitat are anticipated to be effectively managed and mitigated through the
implementation of the MMP prepared in support of the Proposal and through the provisions of the
future approvals process.
The Proponent will also demonstrate mitigation through progressive rehabilitation of fauna habitat
and implementation of the MMP. With regard to Malleefowl, if incident reports indicate that
mortality from vehicle strikes is an issue of significance, Minara will consult with DBCA with respect
to adaptive management measures and controls that could be implemented to reduce impacts. In
addition, other regional actions that would benefit Malleefowl on a regional scale will be considered.
Adaptive management and early response triggers are detailed in Section 4 of the MMP (Appendix
B).
With consideration to the application of the mitigation hierarchy as detailed above, the Proposal is
not considered to result in significant residual impacts to fauna.
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5.

Other environmental factors

No other environmental factors established by the EPA for the purposes of environmental impact
assessment were considered significant for the Proposal, as presented in Table 5.1.
Table 5.1: Assessment of other environmental factors
Environmental factor
Benthic Communities and Habitat
Coastal Processes
Marine Environmental Quality
Marine Fauna
Landforms
Subterranean Fauna
Terrestrial Environmental Quality

Inland Water

Air Quality
Social surroundings
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Significance of impact
The Proposal is not located adjacent or nearby coastal areas.
The Proposal is not located adjacent or nearby coastal areas.
The Proposal is not located adjacent or nearby marine areas.
The Proposal is not located adjacent or nearby marine areas.
The Proposal will involve a small scale of earthworks and does lie within or
nearby a high value landscape.
No dewatering is anticipated to be required as part of the proposed
development. As such, there will be no significant impacts to subterranean
fauna as a result of the proposed development.
The Proposal is not expected to cause significant impact to terrestrial
environmental quality. Erosion and sedimentation may occur during
construction, however these impacts are not expected to be significant and
can be effectively managed through the implementation of the CEMP.
Surface water is characterised by the playa lakes across the region. Surface
water flow is intermittent and closely related to rainfall events.
Groundwater may be found in the following aquifers:
• Fractured and weathered bedrock comprising granitoid rocks (60% of the
region), carbonatites (for example Mt Weld), BIF, mafic and ultramafics
• Tertiary sedimentary rocks (gravels, sands, silts and clays) typically located
in the paleochannels
• Surficial deposits including lacustrine sediments, alluvial and colluvial
deposits.
The depth to the regional water table varies from less than 1 m in the playa
lake environments to more than 40 m in elevated areas. The water table may
be absent in areas where the weathered and fractured zone is unsaturated or
discontinuities are poorly developed (Johnson 2004).
Water quality varies as follows:
• Potable (1,000 mg/L) in elevated areas of enhanced recharge, for example
weathered and fractured bedrock along catchment divides or alluvium
and colluvium adjacent to bedrock outcrops
• Brackish (1,000 to 3,000 mg/L) in paleochannel deposits and tributary
deposits (alluvium, colluvium and sands)
• Saline (3,000 mg/L) in paleochannel deposits and lower reaches of the
tributaries (alluvium, colluvium and sands)
• Hypersaline (>35,000 mg/L) in paleochannels and bedrock adjacent to
playa-lakes.
No significant dewatering or groundwater interactions are expected.
Accordingly, it is expected that the EPA objective for inland waters will be
met.
The Proposal will result in minor air (dust) emissions during construction
which will be effectively managed through implementation of the CEMP and
will not result in long term increased vehicle emissions in the local area.
A comprehensive program of Aboriginal studies and surveys have been
completed across the Project areas. There are 33 Aboriginal heritage sites
located within the local area, with all sites excluded from the Disturbance
Envelope. The sites consist of the following:
• 31 archaeological sites
• two ethnographical sites.
Minara Resources will undertake ongoing consultation with local shires and
the indigenous communities of the northern goldfields. The MMAELC
meeting is conducted biannually and hosts members from groups from
Leonora, Laverton, Mt Margaret and Mulga Queen, and Government
representatives. The MMAELC meeting provides an opportunity for Minara
Resources to update the local community on the project and for the
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Environmental factor
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Significance of impact
community to raise any questions or concerns. Minara Resources engaged
with the community regarding this proposal at the most recent meeting in
December 2020.
In 2007, Minara Resources set up a community foundation for the long-term
benefit of people in the northern Goldfields region of Western Australia.
Minara has donated $3.5 million to the Minara Community Foundation (MCF)
since 2008 and has awarded $2.5 million in grants to a wide range of
community projects.
The endowment has been invested for growth to benefit communities and
future generations beyond the life of the Murrin Murrin project. The
donation contributions plus a portion of the return on the investment have
been made available each year as charitable grants for use by the community.
The foundation supports projects that target:
• educational benefits
• economic, social, cultural and heritage benefits, including the protection
of indigenous culture
• economic development and training opportunities
• sustainable programs and initiatives for future generations.
The MCF and Equity Trustees work together for the benefit of the local
community to oversee the governance and financial administration of the
foundation and its grant-making program.
Groups wishing to access grant funds follow a formal application process that
is managed in accordance with appropriate grant-making principles. A local
advisory committee is in place and comprises northern Goldfields community
members and Minara employees. The committee assists with evaluation of
grant applications and proposed allocation of grant funds in order to ensure
that reliable and sustainable projects receive support.
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6.

Holistic Impact Assessment

The Proposal has been designed to, as much as possible, avoid clearing of native vegetation,
significant flora species and associated loss of terrestrial fauna habitat. Given the Proposal’s location
within an area of minimal disturbance, the cumulative impacts are not considered significant. In
addition, the Proposal does not include any permanent landforms, therefore rehabilitation to premining landscape is considered achievable.
The Proposal can be implemented without significant impacts on the health, diversity or productivity
of the environment. With the application of the environmental management plans, the Proposal
would avoid or minimise impacts on identified environmental values.
Overall, the Project is considered to pose a low risk to significant fauna and flora species.
‘Key’ and ‘other’ environmental factors have been considered against EPA objectives and relevant
guidelines. The key environmental factors, impacts of the Proposal, and mitigation actions to
address potential residual impacts are summarised in Table 6.1. Based on the mitigation measures
proposed and the continuation of existing management measures, the Proposal is considered to
meet the EPAs objective for each environmental factor.
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Table 6.1: Assessment of preliminary key environmental factors.

Flora and vegetation - To protect flora and vegetation so that biological diversity and ecological integrity are maintained.
Context
Avoidance:
The Proposal is located the Shield subregion (GV01) of Development Envelope has been designed to avoid impacts to significant flora and
the Great Victoria Desert bioregion, with over 99% of
vegetation types.
Minimisation:
pre-European vegetation associations remaining.
Key Survey Findings
The following management measures will be implemented:
Phoenix (2020) undertook flora and vegetation surveys • a Surface Disturbance Permit process will be required prior to clearing to ensure
within a Detailed Survey Area (DSA; 4,625 ha) and a
clearing occurs in designated areas
Reconnaissance Survey Area (RA; 28,819 ha), with the • areas to be cleared will be pegged out by a surveyor, prior to clearing
following key findings:
• ground disturbance will be limited and clearing of vegetation will only occur in
• A total of 306 flora taxa were recorded across the
designated areas
broader RA
• a post-clearing survey will be conducted to confirm clearing footprint
• No Threatened flora as listed under the EPBC Act or • clearing areas/footprint will be accurately surveyed and marked
BC Act) were recorded within the Development
• signage for clearing will be advised at daily prestart meetings
Envelope, the DSA or the RA
• clearing will be undertaken from external boundary inwards
• No Priority flora species were recorded within the • dust suppression activities will be undertaken as required
Development Envelope. Two Priority flora species
• vehicle speed limits will be implemented to minimise dust deposition on vegetation
were recorded in the broader survey area
• clearing will be avoided during extremely windy conditions
• Four taxa potentially representing new species
• all vehicles and equipment coming on site will be inspected for weeds and seeds
were collected from the RA, however none were
• contractors will certify their equipment as weed and seed free
recorded in the DE
• weed spraying will be conducted if required
• Eight significant range extension were recorded,
• disturbed areas to be monitored for weeds and weed inspections to be undertaken
likely due to a paucity of surveys in the region. Two
• any topsoil material contaminated with weeds will be stockpiled separately
species (Eremophila latrobei subsp. Filiformis and
• all fill material will be clean and weed free
Haloragis gossei var. gossei) were recorded at
• all equipment will have pre-departure clearance for weed and seed (standard
multiple locations, indicating local abundance and
procedure).
are not considered locally significant
Rehabilitate:
• Seven vegetation types were considered to support
• Disturbed areas will be progressively rehabilitated as they become available
significant flora species or may have a limited
distribution in the DSA

Outcomes:
• Clearing of no more than 312 ha
of native vegetation within the
Development Envelope
• No unauthorised clearing of native
vegetation
• No significant impacts to
significant flora species and
vegetation types
• Minimise weed introduction to
site
Assessment against EPA objective:
The Proposal will impact up to 312 ha
of native vegetation. Mitigation
actions will minimise impact to
significant flora and vegetation types
with no residual significant impact
expected. Given the Proposal’s
location within a relatively
undisturbed environment and the
minimal impacts to flora and
vegetation of significance, it is
expected that the Proposal will meet
the EPA’s objective for flora and
vegetation.

Potential impacts
The Proposal may have the following effects:
• Direct loss of flora and native vegetation due to
clearing up to 312 ha which contains two
individuals of Eremophila latrobei subsp. Filiformis
• dust deposition on vegetation from drilling and
vehicle movement
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changes to vegetation structure and composition
through altered surface drainage flow patterns
• introduction of weeds
Terrestrial fauna - To protect terrestrial fauna so that biological diversity and ecological integrity are maintained
Context
Avoidance:
The Proposal is located the Shield subregion (GV01) of Avoidance of active mounds will be undertaken through preclearance surveys for any
the Great Victoria Desert bioregion, with over 99% of
clearing during the breeding season (September to January) and a 50 m avoidance buffer
pre-European vegetation associations remaining.
around any active mounds.
Key Survey Findings
Minimisation:
Phoenix (2020) undertook fauna surveys within a
The Development Envelope and Proposed Layout has been designed to minimise impacts
Detailed Survey Area (DSA; 4,625 ha) and a
to fauna habitats (Malleefowl and Rocky Hills). The following management measures will
Reconnaissance Survey Area (RA; 28,819 ha), with the be implemented:
following key findings:
• a Surface Disturbance Permit process will be required prior to clearing to ensure
clearing occurs in designated areas
• Seven fauna habitats identified within the RA with
four fauna habitats identified within the
• areas to be cleared will be pegged out by a surveyor, prior to clearing
Development Envelope
• ground disturbance will be limited and clearing of vegetation will only occur in
• A total of 108 terrestrial vertebrate species were
designated areas
recorded across the broader RA
• a post-clearing survey will be conducted to confirm clearing footprint
• One Threatened fauna species (Malleefowl) was
• clearing areas/footprint will be accurately surveyed and marked
recorded within the DSA, and one Priority species
• signage for clearing will be advised at daily prestart meetings
(Central Long-eared bat) was recorded in the salt
• clearing will be undertaken from external boundary inwards
lake system outside the DSA
• dust suppression activities will be undertaken as required
• Within the Development Envelope, only secondary • vehicle speed limits will be implemented to minimise dust deposition on vegetation
evidence (opportunistic sightings) of the
• clearing will be avoided during extremely windy conditions
Malleefowl were recorded
• all vehicles and equipment coming on site will be inspected for weeds and seeds
• Old evidence of the Greater Stick-nest Rat was also • contractors will certify their equipment as weed and seed free
recorded within the DSA in the form of nest
• weed spraying will be conducted if required
remnants
• disturbed areas to be monitored for weeds and weed inspections to be undertaken
• A total of 34 SRE taxa were collected within the
• any topsoil material contaminated with weeds will be stockpiled separately
DSA
• all fill material will be clean and weed free
• One fauna habitat was considered to have
• all equipment will have pre-departure clearance for weed and seed (standard
moderate prospectivity for SREs within the DE
procedure).
(rocky hills and outcrops)
As Malleefowl are susceptible to direct and indirect impacts related to the IHP grade
Potential impacts
control drilling works, a Malleefowl Management Plan (MMP; Appendix B) has been
The Proposal will result in the clearing of 312 ha of
developed and will be implemented to achieve agreed targets with respect to the
vegetation comprising:
minimisation of the abovementioned impacts to the species. The management objectives
• four fauna habitat types
of the MMP include:
• potential habitat for eight conservation significant • avoid clearing of active Malleefowl mounds (where a mound is described as active in
vertebrate fauna species
accordance with the 2016 NMRT classification)
•
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Outcomes:
• Clearing of no more than 312 ha
of native vegetation within the
Development Envelope
• No unauthorised clearing of native
vegetation
• Avoidance of active Malleefowl
mounds
• Minimise weed introduction to
site
Assessment against EPA objective:
The Proposal will impact up to 312 ha
of native vegetation representing
fauna habitat. Mitigation actions will
minimise impact to significant fauna
with no residual significant impact
expected. Given the Proposal’s
location within a relatively
undisturbed environment and the
minimal impacts to fauna species of
significance, it is expected that the
Proposal will meet the EPA’s objective
for terrestrial fauna.
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•
•

one recorded conservation significant species
(Malleefowl)
34 invertebrate species, of which 15 were
considered to be previously unknown species or
potential SREs.

Potential impacts include:
•
•
•
•

•

direct impact through loss and fragmentation of
habitat from vegetation clearing
direct impact through mobile equipment strikes
resulting in mortality of individuals
indirect impact through displacement by the
proposed layout of grade control operations,
support infrastructure and altered fire regimes
indirect impact from increased introduced fauna
presence (increased predation) as a result of access
into areas from new tracks and roads and provision
of food and water sources
indirect impact to fauna and habitat condition from
dust, light, noise, vibration.

•
•
•
•

minimise incidental mortality of Malleefowl from clearing activity, entrapment, poor
water quality consumption, vehicle strike or mining related fire
minimise increase in Malleefowl predation from the formation of water and food
resources for predators (i.e. introduced species)
minimise decline in population due to dust, noise, artificial light and vibration
minimise decline in fauna habitat condition due to weeds or changed fire regimes.

The management actions detailed in the MMP are summarised as follows:
•

•
•
•
•

clearing management:
o preclearance surveys if clearing occurs during breeding season
o 50m avoidance buffer around any active mounds
o fauna handler to be trained and be available as required to manage any injured
individuals
o fauna spotter will be available for clearing activities
o Malleefowl mound and records register
traffic management including injured Malleefowl management
introduced species management including no waste disposal facilities onsite and
predator controls programmes as required
dust, light, noise and vibration management
fire and weed management.

Rehabilitate:
Disturbed areas will be progressively rehabilitated as they become available
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Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
Prepared for Minara Resources Ltd

EXECUTIVE SUMMARY
Minara Resources Ltd (Minara) is seeking to develop the Irwin Hills Project (the Project), located 75
km south-east of Laverton, Western Australia (WA) in the Shield subregion of the Great Victoria Desert
bioregion. The Project is located in the Shire of Menzies and the Eremaean Botanical Province. In April
2019, Phoenix Environmental Sciences Pty Ltd (Phoenix) was commissioned by Minara to undertake
flora, vegetation and terrestrial fauna surveys for the Project.
Surveys were undertaken at different levels within two survey areas (collectively referred to as ‘the
survey area’):
•

detailed surveys within a 4,625.4 ha detailed survey area (DA)

•

reconnaissance surveys within a 24,193.7 ha reconnaissance survey area (RA) surrounding
the DA.

In August 2019, a reconnaissance flora and fauna assessment of the survey area was conducted to
define broad vegetation associations, identify potential habitat for significant flora and fauna species,
and inform the scope of further surveys. Additional flora and vegetation surveys were subsequently
conducted over several seasons, entailing a detailed flora and vegetation survey of the DA in spring
(November) 2109 and autumn (March/April) 2020, a more substantial reconnaissance survey of the
RA in March/April 2020, and a targeted significant flora survey of the whole survey area in September
2020. A comprehensive level 2 terrestrial fauna survey was conducted in spring (September) 2019 and
autumn (May) 2020 within the DA. This included systematic sampling for vertebrate fauna and shortrange endemic invertebrates (SREs), as well as targeted surveys for significant fauna.
A total of 306 flora taxa were recorded, comprised of 275 identified to taxon level and 31 species that
could only be identified to genus (29) or family (2) level. The 304 taxa identified to at least genus level
represented 35 families and 105 genera and comprised 265 perennial species,19 annual species, 17
species that are sometimes annual and sometimes longer lived depending on the seasons and five
specimens for which a life cycle could not be determined. The most prominent families recorded were
Fabaceae (56 spp.), Chenopodiaceae (49 spp.), Poaceae (32 spp.), Scrophulariaceae (29 spp.),
Malvaceae (23 spp.) and Myrtaceae (19 spp.). No weed species were recorded.
A total of 14 flora species were recorded that are considered significant flora in accordance with
Environmental Protection Authority (EPA) guidance, comprising a combination of Priority flora, new
species and significant range extensions. No Threatened flora were recorded but two Priority flora
were recorded, Philotheca linearis (P1) outside the survey area, and Goodenia lyrata (P3) within the
DA. Specimens of four taxa that displayed anomalous features and are considered to represent new
species are therefore considered significant. A significant (over 100 km) range extension was recorded
for eight species, including Gilesia biniflora not recognised as extant in WA, and these records are also
considered significant for these species.
A total of nineteen vegetation types were defined for the survey area, 16 within the DA. Broadly the
19 vegetation types comprised Eucalyptus mallee woodlands (2), Eucalyptus woodlands (3), Acacia
(mulga) woodlands (4), Acacia quadrimarginea woodland, Casuarina woodlands (2), Cratystylis
shrubland, halophytic shrublands (3), Melaleuca shrublands (2) and a tussock grassland. Woodlands
were most dominant, with three woodlands collectively comprising 67% of the survey area and three
woodlands comprising 70% of the DA.
Native vegetation in the survey area was recorded to be in Excellent to Good condition with 98.8% in
Excellent to Very Good with only some relatively slight signs of damage caused by humans since
European settlement.
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No Threatened or Priority Ecological Communities were recorded in the survey area; however, ten
vegetation types were considered significant as habitat for significant flora or because of their
restricted distribution. Six of the vegetation types (AqElf, EgAlTb, ElEpSs, EcAhTb, AcElTtEe, FsEd) were
considered significant as they contained either Priority species and/or new species. Five vegetation
types (AqElf, EgAlTb, ElEpSs, Ml, CpAdPo) were considered significant as habitat for large (>100 km)
range extension species in which only one or two specimens were recorded. Three vegetation types
(Ml, MpEp and ElEpSs) were considered locally significant due to restricted distribution (<1%) in the
DA.
Seven broad fauna habitat types were identified in the survey area, with the predominant habitats in
both the DA and RA comprising mulga woodland and mallee over spinifex. Less extensive areas of Midtall Acacia or Melaleuca shrubland, Rocky hills and outcrops, Eucalypt woodland, Salt flats/lakes and
Sand dunes were present; most of these associated with palaeodrainage and low hills. Two habitat
types, eucalypt woodland and sand dunes were only recorded in the RA.
A relatively depauperate assemblage of 108 vertebrate species was recorded, comprising 44 bird
species, 42 reptiles and 22 mammals. Just four introduced fauna were recorded, all mammals. The
recorded assemblage included 67 of 140 species that were identified as potentially occurring in the
desktop review and notably a further 41 species that were not identified in the desktop.
One Threatened species under the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) and the WA Biodiversity Conservation Act 2016 (BC Act) was recorded, Leipoa ocellata
(Malleefowl), listed as Vulnerable (VU) under both acts. Malleefowl was recorded from direct
sightings, tracks and foraging debris, and recently active and degraded mounds, in both the DA and
RA, on four and eight instances, respectively. The species is clearly actively breeding in the DA and RA
and active feral predator control would help support continued breeding and occupation locally.
One Priority 3 species, Nyctophilus major tor (Central Long-eared Bat), was tentatively detected on
ultrasonic recordings at two locations both outside the DA, adjacent to the margins of a Salt flat (in
the RA).
Old evidence of presence of two significant species that are now extinct in mainland Australia, except
in fenced conservation reserves, was recorded: Leporillus conditor (Greater Stick-nest Rat;
Conservation Dependent BC Act, VU EPBC Act) and Bettongia lesueur (Burrowing Bettong; EX BC Act
& EPBC Act). These species are not of relevance to the Project.
From a total of 230 specimens collected, representing 34 taxa, eight potential short-range endemic
invertebrates (SREs) were recorded. Four are found within low prospectivity, widespread habitats,
and/or multiple habitats. The remining four are currently restricted to Rocky hills and outcrop habitat.
However, a remarkable number of named or undescribed, but known species were recorded, given
the relative isolation and remoteness of the survey area. It is considered highly likely that the four taxa
known only from the Rocky hill and outcrop habitat in the DA will in time be found much further afield.
Collectively, the vertebrate and SRE assemblage is unremarkable and is representative of the
structurally homogenous vegetation, geology and substrate that defines over 90% of the DA.
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1 INTRODUCTION
Minara Resources Ltd (Minara) is seeking to develop the Irwin Hills Project (the Project), located 75
km south-east of Laverton, Western Australia (WA; Figure 1-1) in the Shield subregion of the Great
Victoria Desert bioregion. The Project is located in the Shire of Menzies and the Eremaean Botanical
Province as defined by the EPA (2016c).
Minara operate the Murrin Murrin Nickel Cobalt Project (Murrin Murrin), located approximately
60 km east of Leonora in the north-eastern Goldfields region of WA. It is an active minesite and
processing facility which mines laterite ore to produce nickel and cobalt briquettes on site. Murrin
Murrin currently consists of four mining areas: Windarra Calcrete Quarry, Murrin Murrin North,
Murrin Murrin South and Murrin Murrin East.
Minara is proposing to mine ore from the Irwin Hills Project area using conventional open cut mining
techniques and transport it via road train to the processing plant at Murrin Murrin. The Project will
consist of a small accommodation village, two main pit areas and supporting infrastructure consisting
of Run of Mine (ROM) pads, ore stockpiles, waste dumps, topsoils stockpiles and associate access
roads and haul roads.
In April 2019, Phoenix Environmental Sciences Pty Ltd (Phoenix) was commissioned by Minara to
undertake flora, vegetation and terrestrial fauna surveys for the Project.

1.1 SURVEY AREA
Surveys were undertaken at different levels within two survey areas (Figure 1-1):
•

detailed surveys within a 4,625.4 ha detailed survey area (DA)

•

reconnaissance surveys within a 24,193.7 ha reconnaissance survey area (RA) surrounding
the DA.

In this report, the DA and RA are referred to collectively as ‘the survey area’ (28,819.1 ha).

1.2 SCOPE OF WORK
The scope of work for the flora, vegetation and terrestrial fauna surveys was as follows:
•

conduct a desktop review to gather contextual information on the survey areas from existing
surveys, literature, and database searches

•

conduct a high-level reconnaissance survey of the survey area to identify broad vegetation
associations and determine potential habitat for significant flora and fauna species

•

determine detailed survey requirements based on results of the reconnaissance survey

•

conduct a two-season detailed flora and vegetation survey of the DA, including

•

o

quadrat surveys to define vegetation types and condition

o

targeted searches for significant flora and vegetation where applicable

o

targeted searches for declared pests and weeds of national significance (WoNS)

conduct a single season reconnaissance survey of RA including
o

relevé surveys to map broad vegetation types and condition

o

targeted searches for significant flora and vegetation where applicable
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o
•

targeted searches for declared pests and WoNS where applicable

conduct a comprehensive Level 2 terrestrial fauna survey (primarily in the DA)
o

systematic sampling of the vertebrate fauna assemblage

o

targeted survey methods for significant species, including Sandhill Dunnart,
Malleefowl and Night Parrot

o

fauna habitat mapping, particularly for significant species

o

systematic sampling of SRE invertebrate fauna

o

Level 1 fauna habitat assessments throughout the survey area

•

prepare maps showing significant species records, vegetation type and condition, and fauna
habitats in the survey areas

•

prepare a technical report to document the survey findings.
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2 LEGISLATIVE CONTEXT
The protection of flora and fauna in WA is principally governed by three acts:
•

Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

•

State Biodiversity Conservation Act 2016 (BC Act)

•

State Environmental Protection Act 1986 (EP Act).

The BC Act came into full effect on 1 January 2019 and replaced the functions of the Wildlife
Conservation Act 1950 (WC Act).

2.1 COMMONWEALTH
The EPBC Act is administered by the Federal Department of Agriculture, Water and the Environment
(DAWE). The EPBC Act provides for the listing of Threatened flora, Threatened fauna and Threatened
Ecological Communities (TECs) as matters of National Environmental Significance (NES). Under the
EPBC Act, actions that have, or are likely to have, a significant impact on a matter of NES require
approval from the Australian Government Minister for the Environment through a formal referral
process.
Conservation categories applicable to Threatened flora and fauna species under the EPBC Act are as
follows:
•

Extinct (EX)1 – there is no reasonable doubt that the last individual has died

•

Extinct in the Wild (EW) – taxa known to survive only in captivity

•

Critically Endangered (CR) – taxa facing an extremely high risk of extinction in the wild in the
immediate future

•

Endangered (EN) – taxa facing a very high risk of extinction in the wild in the near future

•

Vulnerable (VU) – taxa facing a high risk of extinction in the wild in the medium-term

•

Conservation Dependent (CD)1 – taxa whose survival depends upon ongoing conservation
measures; without these measures, a conservation dependent taxon would be classified as
Vulnerable, Endangered or Critically Endangered.

Ecological communities are defined as ‘naturally occurring biological assemblages that occur in a
particular type of habitat’ (English & Blyth 1997). There are three categories under which ecological
communities can be listed as TECs under the EPBC Act: Critically Endangered, Endangered and
Vulnerable.
The EPBC Act is also the enabling legislation for protection of Migratory species as matters of NES
under several international agreements:

1

•

Japan-Australia Migratory Bird Agreement (JAMBA)

•

China-Australia Migratory Bird Agreement (CAMBA)

•

Convention on the Conservation of Migratory Species of Wild Animals (Bonn)

•

Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA).

Species listed as Extinct and Conservation Dependent are not matters of NES and therefore do not trigger the
EPBC Act.
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2.2 STATE
2.2.1 Threatened and Priority species
In WA, the BC Act provides for the listing of Threatened flora and fauna species2 in the following
categories:
•

Critically Endangered (CR) – species facing an extremely high risk of extinction in the wild in
the immediate future3

•

Endangered (EN) – species facing a very high risk of extinction in the wild in the near future3

•

Vulnerable (VU) – species facing a high risk of extinction in the wild in the medium-term
future3.

Species may also be listed as specially protected (SP) under the BC Act in one or more of the following
categories:
•

species of special conservation interest (conservation dependent fauna, CD) – species with a
naturally low population, restricted natural range, of special interest to science, or subject to
or recovering from a significant population decline or reduction in natural range

•

Migratory species (Mig.), including birds subject to international agreement

•

species otherwise in need of special protection (OS).

The Department of Biodiversity, Conservation and Attractions (DBCA) administers the BC Act and also
maintains a non-statutory list of Priority flora and fauna. Priority species are still considered to be of
conservation significance – that is they may be Threatened – but cannot be considered for listing under
the BC Act until there is adequate understanding of threat levels imposed on them. Species on the
Priority flora and fauna lists are assigned to one of four Priority (P) categories, P1 (highest) – P4
(lowest), based on level of knowledge/concern.

2.2.2 Critical habitat
Under the BC Act, habitat is eligible for listing as critical habitat if it is critical to the survival of a
Threatened species or a TEC and its listing is otherwise in accordance with the ministerial guidelines.

2.2.3 Threatened and Priority Ecological Communities
The BC Act provides for the listing of TECs in the following categories:
•

Critically Endangered – facing an extremely high risk of becoming eligible for listing as a
collapsed ecological community in the immediate future3

•

Endangered – facing a very high risk of becoming eligible for listing as a collapsed ecological
community in the near future3

•

Vulnerable – facing a high risk of becoming eligible for listing as a collapsed ecological
community in the medium-term future3.

2

The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife Conservation (Rare Flora)
Notice 2018 have been transitioned under regulations 170, 171 and 172 of the Biodiversity Conservation
Regulations 2018 to be the lists of Threatened, Extinct and Specially Protected species under Part 2 of the
BC Act.
3
As determined in accordance with criteria set out in the ministerial guidelines.
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An ecological community may be listed as a collapsed ecological community under the BC Act if there
is no reasonable doubt that the last occurrence of the ecological community has collapsed or the
ecological community has been so extensively modified throughout its range that no occurrence of it
is likely to recover its species composition and/or structure.
The DBCA also maintains a non-statutory list of Priority Ecological Communities (PECs), which may
become TECs in the future; however, do not currently meet survey criteria or that are not adequately
defined. PECs are assigned to one of five categories depending on their priority for survey or definition,
with Priority 1 of highest concern and Priority 5 of lowest concern.

2.2.4 Other significant flora, vegetation and fauna
Under the EPA’s environmental factor guidelines, flora, vegetation and fauna may be considered
significant for a range of reasons other than listing as a Threatened or Priority species or ecological
community.
In addition to listing as Threatened or Priority, EPA (2016a) identifies the following:
•

•

flora may be significant for
o

local endemism or association with a restricted habitat type (e.g. surface water or
groundwater dependent ecosystems)

o

new species or anomalous features that indicate a potential new species

o

representing the range of a species (particularly at the extremes of range, recently
discovered range extensions, or isolated outliers of the main range)

o

being unusual species, including restricted subspecies, varieties or naturally
occurring hybrids

o

having relictual status, being representative of taxonomic groups that no longer
occur widely in the broader landscape

vegetation may be significant for:
o

having restricted distribution

o

subject to a degree of historical impact from threatening processes

o

having a role as a refuge

o

providing an important function required to maintain ecological integrity of a
significant ecosystem.

In addition to listing as Threatened or Priority, EPA (2016b) identifies the following attributes that
constitute significant fauna:
•

species with restricted distribution (see also section 2.2.5)

•

species subject to a degree of historical impact from threatening processes

•

providing an important function required to maintain the ecological integrity of a significant
ecosystem.

Provided in the guide for assessment of applications to clear native vegetation (DER 2014) is a scale
for assessing the bioregional conservation status of ecological vegetation classes (Table 2-1).
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Table 2-1

Bioregional conservation status of ecological vegetation classes

Conservation status
Presumed extinct

Description
Probably no longer present in the bioregion

Endangered*

Less than 10% of pre-European extent remains

Vulnerable*

10-30% of pre-European extent exists

Depleted*
Least concern

More than 30% and up to 50% pre-European extent exists
More than 50% of pre-European extent exists and subject to little or no degradation
over a majority of this area

* or a combination of depletion, loss of quality, current threats and rarity gives a comparable status.

2.2.5 Short-range endemic invertebrates
Short-range endemic (SRE) fauna are defined as animals that display restricted geographic
distributions, nominally less than 10,000 km2, that may also be disjunct and highly localised (Harvey
2002). EPA (2016b) identifies species with restricted distributions as being significant fauna in the
context of environmental impact assessments (EIA). SRE fauna need to be considered in EIA as
localised, small populations of species that are generally at greater risk of changes in conservation
status due to environmental change than other, more widely distributed taxa.
Short-range endemism in terrestrial invertebrates is believed to have evolved through two primary
processes (Harvey 2002):
1. Relictual – where the drying climate reduced the area of suitable habitat available to a species,
forcing a range contraction. Such habitats typically maintain historic mesic conditions (e.g.
south-facing rock faces or slopes of mountains or gullies).
2. Habitat speciality – where species settled in particular isolated habitat types (e.g. rocky
outcrops) by means of dispersal and evolved in isolation into distinct species.
However, SRE invertebrates have also been reported in more widespread habitats such as spinifex
plains or woodlands, mainly in groups with low dispersal capabilities, for example mygalomorph
spiders and millipedes (see for example Car & Harvey 2014; Rix et al. 2018).
There can be uncertainty in categorising a specimen as an SRE due to several factors including poor
regional survey density, lack of taxonomic research and problems of identification, i.e. specimens that
may represent SREs cannot be identified to species level based on the life stage at hand. For example,
in contrast to mature males, juvenile and female millipedes, mygalomorph spiders and scorpions
cannot be identified to species level. Molecular techniques such as ‘barcoding’ (Hebert et al. 2003a;
Hebert et al. 2003b) are routinely employed to overcome taxonomic or identification problems.
Currently, there is no accepted system to determine the likelihood that a species is an SRE. The WA
Museum applies four categories which were adopted in this assessment: confirmed, potential,
uncertain and not SRE. Confirmed SREs are taxa for which the distribution is known to be less than
10,000 km2, the taxonomy is well known and the group is well represented in collections and/ or via
comprehensive sampling (WAM 2013). Potential SREs include those taxa for which there is incomplete
knowledge of the geographic distribution of the group and its taxonomy, and the group is not well
represented in collections.
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2.2.6 Environmentally Sensitive Areas
Under section 51B of the EP Act the Minister for Environment may declare by notice either a specified
area of the State or a class of areas of the State to be Environmentally Sensitive Area (ESAs). ESAs are
declared in the Environmental Protection (Environmentally Sensitive Areas) Notice 2005, which was
gazetted on 8 April 2005 (Government of Western Australia 2005).
ESAs are areas where the vegetation has high conservation value. Several types of areas are declared
ESAs including:
•

the area covered by vegetation within 50 metres (m) of Threatened flora, to the extent to
which the vegetation is continuous with the vegetation in which the Threatened flora is
located

•

the area covered by a TEC

•

a defined wetland (Ramsar wetlands, conservation category wetlands and nationally
important wetlands) and the area within 50 m of the wetland

•

Bush Forever sites.

2.2.7 Introduced flora
Introduced flora (weeds) pose threats to biodiversity and natural values by successfully out-competing
native species for available nutrients, water, space and sunlight; reducing the natural structural and
biological diversity by smothering native plants or preventing them from growing back after clearing,
fire or other disturbance; replacing the native plants that animals use for shelter, food and nesting;
and altering fire regimes, often making fires hotter and more destructive (AWC 2007).
Management of some weed species is required under Commonwealth or State frameworks. Key
classifications for significant introduced flora that are relevant to this report are:
•

Declared Pest – the Biosecurity and Agriculture Management Act 2007 (BAM Act), Section 22
makes provision for a plant taxon to be listed as a Declared Pest organism in parts of, or the
entire State. Under the Biosecurity and Agriculture Management Regulations 2013 Declared
Pests are assigned to one of three control categories that dictate the level of management
required (DPIRD 2019).

•

WoNS – high impact, established introduced flora causing major economic, environmental,
social and/or cultural impacts in a number of states/territories, and which have strong
potential for further spread (Australian Weeds Committee 2012). Management is required in
accordance with Department of Primary Industries and Regional Development (DPIRD)
guidelines for particular WoNS.

Throughout this report, introduced flora species are indicated with an asterisk (*).
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3 EXISTING ENVIRONMENT
3.1 INTERIM BIOGEOGRAPHIC REGIONALISATION OF AUSTRALIA
The Interim Biogeographic Regionalisation of Australia (IBRA) classifies Australia’s landscapes into
large ‘bioregions’ and ‘subregions’ based on climate, geology, landform, native vegetation and species
information (DoEE 2016). The survey area is located in the Shield subregion (GV01) of the Great
Victoria Desert bioregion (Figure 3-1) which is characterised as areas of moderate relief with
outcropping and silcrete-capped mesas and plateaus, and yellow sandplain communities with very
diverse mammalian and reptilian fauna and distinctive plant communities (Barton & Cowan 2001).
Tree steppe of spinifex (Triodia spp) and mallee (Eucalyptus kingsmillii, E. youngiana) occurs on the
aeolian sand plain. Scattered marble gum (E. gongylocarpa) and native pine (Callitris) occur on the
deeper sands of the sand plains. Mulga and Acacia woodlands occur mainly on the colluvial and
residual soils. Halophytes such as salt bush (Atriplex), bluebush (Maireana), and samphire (Tecticornia)
occur on the margins of salt lakes and in saline drainage areas (Barton & Cowan 2001).

3.2 LAND SYSTEMS AND GEOLOGY
DPIRD undertakes land system mapping for Western Australia using a nesting soil-landscape mapping
hierarchy. While the primary purpose of the mapping is to inform pastoral and agricultural land
capability, it is also useful for informing biological assessments. Under this hierarchy, land systems are
defined as areas with recurring patterns of landforms, soils, vegetation and drainage (Tille 2006). The
survey area intersects eight land systems as mapped by DPIRD (Table 3-1; Figure 3-2).
Table 3-1
Land system

Land systems and extent in survey area
Description

AB50

Plains with scattered dunes and small
breakaways of unit BY7.

BE15

RA (ha)

% of RA

DA (ha)

% of DA

13,535.1

55.9

978.3

21.2

Gently undulating to low hilly pediments with
stony and gravelly pavements, and traversed
by numerous seasonal streams.

6,513.7

26.9

1,794.9

38.8

Bullimore
System

Gently undulating sandplain with occasional
linear dunes and stripped surfaces supporting
spinifex grasslands with mallees and Acacia
shrubs.

1,768.9

7.3

771.9

16.7

Carnegie
System

Salt lakes with fringing saline alluvial plains,
kopi dunes and sandy banks, supporting
halophytic shrublands and Acacia tall
shrublands.

433.5

1.8

NA

NA

Gundockerta
System

Extensive, gently undulating calcareous stony
plains supporting bluebush shrublands.

106.2

0.4

452.3

9.8

Kirgella System

Gently undulating sandplains, with scattered
granite outcrop supporting spinifex hummock
grasslands, mulga shrublands and mallees.

1,428.5

5.9

NA

NA

Laverton
System

Greenstone hills and ridges with Acacia
shrublands.

408.8

1.7

415.0

9.0
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Land system
Violet System

Description

RA (ha)

Gently undulating gravelly plains on
greenstone, laterite and hardpan, with low
stony rises and minor saline plains; supporting
groved mulga and bowgada shrublands and
occasionally chenopod shrublands.

% of RA

DA (ha)

% of DA

0.0

0.0

213.1

4.6

Total 28,819.1

100

4,625.4

100

According to the Surface Geology of Australia 1:1,000,000 scale, Western Australia database (Stewart
et al. 2008), the survey area intersects seven geological formations (Table 3-2; Figure 3-2).
Table 3-2
Surface
geology

Surface geology of the survey area, extent by deposit type
Abbreviation

Description

RA (ha)

RA (%)

DA (ha)

DA (%)

sand plain
38499

Czs

Sand or gravel plains; quartz sand
sheets commonly with ferruginous
pisoliths or pebbles, minor clay;
local calcrete, laterite, silcrete, silt,
clay, alluvium, colluvium, aeolian
sand

10,755.1

44.5%

1,208.1

26.1%

colluvium
38491

Qrc

Colluvium, sheetwash, talus; gravel
piedmonts and aprons over and
around bedrock; clay-silt-sand with
sheet and nodular kankar; alluvial
and aeolian sand-silt-gravel in
depressions and broad valleys in
Canning Basin; local calcrete,
reworked laterite

8,687.4

35.9%

1,141.8

24.7%

undivided
sedimentary
and volcanic
rocks 74481

Awe

Undivided sedimentary (nonvolcanic) and felsic volcanic rocks

2,278.2

9.4%

791.6

17.1%

mafic
intrusive
rocks 74263

Ade

Mafic intrusive rocks, medium to
coarse-grained; layered mafic to
ultramafic intrusions - dolerite,
gabbro, olivine gabbro, peridotite,
pyroxenite, leucogabbro, quartz
dolerite, quartz gabbro,
gabbronorite

578.7

2.4%

565.3

12.2%

lunette
dunes
72955

Qdlu

Quartz and gypsum dunes and
mounds (kopi); may include minor
silt, sand, gravel, and clay flats
adjacent to playas; locally includes
some playa sediments

907.6

3.8%

347.2

7.5%

mafic
extrusive
rocks 74248

Abe

Basalt, high-Mg basalt, minor mafic
intrusive rocks; some andesite;
agglomerate; mafic schist;
amphibolite; dolerite; komatiitic
basalt; carbonated basalt; basaltic

196.4

0.8%

206.9

4.5%
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Surface
geology

Abbreviation

Description

RA (ha)

RA (%)

DA (ha)

DA (%)

andesite; mafic rock interleaved
with minor granitic rock
ferruginous
duricrust
38498

Czl

Pisolitic, nodular or vuggy
ferruginous laterite; some lateritic
soils; ferricrete; magnesite;
ferruginous and siliceous duricrusts
and reworked products, calcrete,
kaolinised rock, gossan; residual
ferruginous saprolite

326.9

1.4%

192.9

4.2%

felsic
intrusives
74292

Ag

Undifferentiated felsic intrusive
rocks, including monzogranite,
granodiorite, granite, tonalite,
quartz monzonite, syenogranite,
diorite, monzodiorite, pegmatite.
Locally metamorphosed, foliated,
gneissic. Local abundant mafic and
ultramafic inclusions

432.0

1.8%

-

-

sedimentary
rocks 74322

Ase

Phyllitic schist, siltstone, sandstone,
greywacke, pelite, conglomerate,
quartzite, phyllite, shale, slate,
claystone, chert, minor felsic
volcanic and volcaniclastic rocks;
arkose, para- and
orthoamphibolites; rare banded
iron formation

7.0

0.0%

-

-

Lake
deposits
38492

Qt

Lacustrine or residual mud, clay, silt
and sand, commonly gypsiferous
and/or saline; playa, claypan, and
swamp deposits; peat; peaty sand
and clay; halitic and gypsiferous
evaporites

907.6

3.8%

-

-

Total 28,819.1

100%

4,625.4

100%
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3.3 CLIMATE AND WEATHER
The climate of the Shield subregion is described as arid, with summer and winter rain that averages
190 mm annually (Barton & Cowan 2001). The nearest Bureau of Meteorology (BoM) weather station
with comprehensive data collection and recent historic climate data is Laverton Aero (no. 12305),
Latitude: 28.61°S Longitude 122.42°E), located approximately 90 km north-west of the survey area.
Laverton Aero records the highest mean maximum monthly temperature (35.6°C) in January (lowest
in June and July, 18.5°C) and the lowest minimum mean monthly temperature (5.8°C) in July (highest
in January, 21.6°C) (BoM 2019; Figure 3-3). Average annual rainfall is 302.8 mm with January, February
and March recording the highest monthly averages (48.8, 58.6 and 41.5 mm respectively; Figure 3-3).
Daily mean maximum temperature at Laverton Aero in the three months preceding the first detailed
fauna survey in September was higher than average, with only 6.6 mm of rainfall which is only 22% of
the long term average for those months (Figure 3-3). Rainfall was also below average in the three
months leading up to the first detailed flora and vegetation survey in November 2019.
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Figure 3-3

Annual climate and weather data for Laverton Aero (no. 12305) and mean monthly
data for the 12 months preceding the first phase surveys (BoM 2019)
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Daily mean maximum temperature at Laverton Aero in the three months preceding the second
detailed flora and fauna surveys (March/April) was higher than average but was below average during
the month in which the survey was conducted. Approximately average monthly rainfall occurred in
January four months prior to the second fauna survey but all other months in the year prior to the
survey or coinciding with the survey recorded substantially below average rainfall (Figure 3-4).
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Figure 3-4

Annual climate and weather data for Laverton Aero (no. 12305) and mean monthly
data for the 12 months preceding the second phase surveys (BoM 2020)

3.4 LAND USE
The dominant land use within the Shield subregion is unallocated crown land and crown reserves
followed by native pasture grazing (Barton & Cowan 2001). Pastoral land surrounds the north, central
and south-western portion of the survey area, specifically White Cliff station, Mt Celia station,
Edjudina station and Pinjin station. Aboriginal lands, specifically the Nangaanya-Ku Native Title claim,
surround the eastern portion of the survey area (Central Desert Native Title Services 2020).

3.5 CONSERVATION RESERVES AND ESAS
The survey area is not situated within any conservation reserves or ESAs. The nearest ESA is located
over 100 km south of the survey area.
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4 METHODS
The flora, vegetation and fauna surveys were conducted in accordance with relevant survey guidelines
and guidance, including:
•

EPA Environmental Factor Guideline: Flora and vegetation (EPA 2016a)

•

EPA Technical Guidance: Flora and vegetation surveys for Environmental Impact Assessment
(EPA 2016c)

•

EPA Environmental Factor Guideline: Terrestrial fauna (EPA 2016b)

•

EPA Technical Guidance: Terrestrial fauna surveys (EPA 2016f)

•

EPA Technical Guidance: Sampling methods for terrestrial vertebrate fauna (EPA 2016d)

•

EPA Technical Guidance: Sampling of short-range endemic invertebrate fauna (EPA 2016e).

4.1 DESKTOP REVIEW
Searches of several biological databases were undertaken to identify and prepare lists of significant
flora, vegetation and fauna that may occur within the survey area (Table 4-1). A
literature search was conducted for accessible reports for biological surveys
conducted within 100 km of the survey area to build on the lists developed from the
database searches (
Table 4-2).
Table 4-1

Database searches conducted for the desktop review
Database

Target group/s

Search coordinates and extent

Protected Matters Search Tool
(DoEE 2019)

EPBC Act Threatened flora,
fauna and ecological
communities

Northern and southern points of survey
area (123° 06' 23'' E, 29° 12' 26'' S) and
(123° 02' 00'' E,29° 05' 32'' S) with 40 km
buffer

DBCA Threatened and Priority
Flora Database (DBCA 2019d)

Threatened and Priority flora Survey area plus a 75 km buffer

DBCA Threatened and Priority
Fauna Database (DBCA 2019c)

Threatened and Priority
fauna

Survey area plus a 100 km buffer

DBCA Threatened and Priority
Ecological Communities Database
(DBCA 2019b)

TECs and PECs

Survey area plus a 50 km buffer

DBCA NatureMap Database (DBCA Flora and fauna records
2019a)

Northern and southern points of survey
area (123° 06' 23'' E, 29° 12' 26'' S) and
(123° 02' 00'' E,29° 05' 32'' S) with 40 km
buffer

BirdLife BirdData (Birdlife 2019)

Rectangular search area encompassing
the survey area between 122° 08' E, 28°
30' S (northwest corner) and 123° 40' E,
29° 50' S (southeast corner)

Avifauna
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Database
WA Museum Arachnid and
Myriapod Database, Mollusca
Database

Table 4-2

Target group/s
Arachnid, myriapod and
mollusc SREs

Search coordinates and extent
100 km2 search area encompassing the
survey area

Survey reports included in the desktop review
Report author

Survey description

Project

Mattiske Consulting (2003)

Level one flora and vegetation
survey

Coglia Well

G&G Environmental (2006)

Level two flora and vegetation
survey

Irwin Hills and Coglia Well south

Ecologia Environment (2009a)

Level two flora and vegetation
survey

Tropicana Gold Project

4.2 FIELD SURVEY
4.2.1 Survey timing
Surveys were conducted over multiple seasons (Table 4-3). Detailed flora and vegetation surveys were
conducted in the DA in November 2019 and March/April 2020 in accordance with EPA guidance on
survey timing requirements (EPA 2016c). Targeted searches were subsequently conducted in
September for significant flora species identified in the previous surveys. Level 2 fauna surveys were
conducted in September 2019 and May 2020, in accordance with (EPA 2016d).
Table 4-3

Survey dates
Survey type

Season

Dates

Survey area

High-level flora and fauna
reconnaissance survey

Winter

19-20 August 2019

Whole survey area

Level 2 phase 1 vertebrate fauna and
SRE survey

Spring

09 Sep 2019 – 19 Sep 2019

Primarily DA

20 Nov 2019

SRE invertebrate trap retrieval
Flora and vegetation detailed survey,
phase 1

Spring

Flora and vegetation detailed survey,
phase 2

Autumn

Flora and vegetation reconnaissance
survey 2

Autumn

Level 2, phase 2 vertebrate fauna
survey

Autumn

Targeted significant flora searches

Spring

13–21 November 2019

DA

10-16 March 2020

DA

15-22 April 2020
10-16 March 2020

RA

15-22 April 2020
08 May 2020 – 18 May 2020

Primarily DA

16-21 September 2020

Whole survey area
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4.2.2 Flora and vegetation
Field methods for the flora and vegetation survey of the survey area included:
•

surveying of quadrats, relevés and transects (see 4.2.2.1)

•

targeted flora searches (4.2.2.2)

•

vegetation type and condition mapping (4.2.2.3, 4.2.2.4).

Prior to the commencement of the field survey, data including satellite imagery, survey boundary, and
pre-selected vegetation quadrats, transects and relevés were loaded onto electronic field devices. The
field survey involved assessing and mapping vegetation boundaries, conducting quadrat, transect and
relevé sampling and collecting opportunistic flora specimens. GPS locations of vegetation and
condition boundaries, survey sites and flora specimen data were recorded digitally.

4.2.2.1 Quadrats, relevés and transects
Quadrat locations were selected to ensure that an accurate representation of the major vegetation
types within the survey area were sampled adequately, with a minimum of at least three quadrats per
vegetation type in the DA. Two methods were used for the selection of quadrat placement within the
survey area; preliminary quadrat locations were pre-selected using aerial photography, with selection
based on apparent changes in the vegetation visible in the aerial imagery. Final quadrat placement
was then determined in the field while ground-truthing the survey area on foot. Some preliminary
quadrats were moved to locations which better represented vegetation types and some quadrats
were changed to relevés, where only dominant vegetation was recorded for the purposes of accurate
vegetation mapping. Transects incorporating 3 m x 3 m quadrats at vegetation boundaries were
installed in Tecticornia communities as per EPA guidance (EPA 2016c).
In total, 79 quadrats (50 m x 50 m), 41 relevés, and two transects incorporating a total of 13, 3m x 3m
quadrats were surveyed across the survey area (Figure 4-1; Appendix 1). Sampling effort in the RA and
DA is summarised in Table 4-4.
Quadrat sampling dimensions were 50 m x 50 m in accordance with EPA guidance for the Great
Victoria Desert bioregion. The following information was recorded for each quadrat (Appendix 2):
•

site code

•

location – the geographic coordinates of all four corners of the quadrat in WGS84 projection

•

description of vegetation – a broad description utilising the structural formation and height
classes based on National Vegetation Information System (ESCAVI 2003) and in accordance
with EPA (2016c) (Appendix 3)

•

habitat – a brief description of landform and habitat

•

geology – a broad description of surface soil type and rock type

•

disturbance history – a description of any observed disturbance including an estimate of
time since last fire, weed invasions, soil disturbance, human activity and fauna activity

•

vegetation condition – using the condition scale in EPA (2016c) for the Eremaean Botanical
Province

•

height and percentage foliage cover (PFC) – a visual estimate of cover of total vegetation
cover, cover of shrubs and trees >2 m tall, cover of shrubs <2 m, total grass cover and total
herb cover
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•

photograph – a colour photograph of the vegetation within each quadrat in a south-easterly
direction from the north-west corner of the quadrat

•

flora species list – comprehensive list of all flora species recorded within the quadrat.

To ensure accurate taxonomic identification of flora species present within the survey area, collections
were made of each specimen at least once and each collection was pressed and documented for
identification using the WA Herbarium resources.
For each species identified, records on FloraBase (WA Herbarium 1998-) and the Australasian Virtual
Herbarium (CHAH 2020) were consulted to provide information on known ranges to determine
whether the survey area represented a range extension for the species.
Relevés were sampled within vegetation units where dominant species, soils and topography were
representative of vegetation surveyed in quadrats. Data collected in relevés was the same as for
quadrats with the exception that only a single geographic coordinate was recorded.
In accordance with EPA (2016c), transect surveys utilising 3 x 3 m (9 m2) quadrats spaced evenly along
linear transects were used to sample samphire communities that occurred on claypans in the survey
area.
Table 4-4

Survey effort in DA and RA for flora and vegetation
DA
Survey

Quadrats
(#)

Reconnaissance
survey, August 2019

RA
Targeted
searches
(person
hours)

Relevés
(#)

Quadrats
(#)

Targeted
searches
(person
hours)

Relevés
(#)

High-level reconnaissance only

Detailed survey, phase 1,
November 2019

24

1

-

0

3

-

Detailed survey, phase 2,
March/April 2020

24

15

-

0

0

-

0

0

-

31

22

-

n/a

n/a

~60

n/a

n/a

~60

48

16

~60

31

25

~60

Reconnaissance survey, phase
2, March/April 2020
Targeted significant flora
searches, September 2020
Total

4.2.2.2 Targeted flora searches
Targeted searches were undertaken for Threatened and Priority flora, Declared Pests and WoNS.
Vegetation was traversed by foot in meandering transects with the searches focused on habitats
considered likely to support significant flora, in addition to previously recorded locations of significant
plants or populations in close proximity to the survey area. Following the detailed survey, targeted
searches were conducted for significant flora to define and describe each population, the following
information was collected:
•

GPS coordinates, including population boundary where applicable

•

description of the habitat and floristic community in which the potential significant species
was located

•

population size estimate (i.e. estimated number of individual plants) where applicable
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•

specimen collection for taxonomic identification and lodgement at the WA Herbarium

•

photograph of live plant in situ and description of important details, such as flower colour,
height of individual or average height of population.

Following the field survey, the likelihood of occurrence for each significant flora species identified in
the desktop review was assessed and assigned to one of three ratings:
•

recorded – species recorded within the survey area by previous or current survey

•

possible – survey area within known range of species; potential habitat within the survey
area, may not have been detectible during survey (e.g. survey conducted outside flowering
period, annual plant survey conducted outside likely period of occurrence, small herbaceous
plant in dense vegetation), or entire area of habitat not thoroughly searched

•

unlikely – survey area outside known range of species and/or no suitable habitat present in
survey area and/or suitable/potential habitat present but survey area considered adequately
searched for the species.

4.2.2.3 Vegetation type mapping
Vegetation mapping was undertaken at a scale of 1:10,000 using the Native Vegetation Information
System (NVIS) sub-association level (L5) for structural descriptions (ESCAVI 2003). The vegetation
descriptions from quadrats and relevés from the survey were grouped according to similarity of
community structure (i.e. canopy levels), species composition and combination of species and the
prevalent community structure (i.e. woodland, shrubland, etc.). The vegetation boundaries were
mapped utilising ArcGIS ESRI imagery and from vegetation boundaries recorded on GPS during the
field survey.
To support delineation of vegetation types, a cluster analysis was conducted based on species
presence in each quadrat. The fusion strategy for the site classification was flexible UPGMA with a
beta value of -0.1 and Bray Curtis association measure in the software package PATN (Belbin 2003). A
dendrogram was produced to illustrate the similarities between the vegetation units identified.
Statistically distinct vegetation units (the floristic group) classified the vegetation at a local scale. Local
scale vegetation units were described at NVIS Level V – Association (ESCAVI 2003). The term
‘vegetation type’ was used for local scale vegetation units in accordance with EPA technical guidance
(EPA 2016c).

4.2.2.4 Vegetation condition mapping
The condition of vegetation was mapped across the survey area based on the appropriate condition
scale for the Eremaean Botanical Province (Trudgen 1988 in EPA 2016c) (Table 4-5). The vegetation
condition ratings relate to vegetation structure, the level of disturbance and weed cover at each
structural layer and the ability of the vegetation unit to regenerate. Vegetation condition ranges from
Excellent being the highest rating to Completely Degraded as the lowest.
Completely cleared areas (e.g. roads, tracks, paddocks) were excluded from condition ratings and
mapped as ‘cleared’.
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Table 4-5
Condition
rating

Vegetation condition rating scale (EPA 2016c)
Description

Excellent

Pristine or nearly so, no obvious signs of damage caused by human activities since European
settlement.

Very Good

Some relatively slight signs of damage caused by human activities since European
settlement. For example, some signs of damage to tree trunks caused by repeated fire, the
presence of some relatively non-aggressive weeds, or occasional vehicle tracks.

Good

More obvious signs of damage caused by human activity since European settlement,
including some obvious impact on the vegetation structure such as that caused by low
levels of grazing or slightly aggressive weeds.

Poor

Still retains basic vegetation structure or ability to regenerate it after very obvious impacts
of human activities since European settlement, such as grazing, partial clearing, frequent
fires or aggressive weeds.

Degraded

Severely impacted by grazing, very frequent fires, clearing or a combination of these
activities. Scope for some regeneration but not to a state approaching Good condition
without intensive management. Usually with a number of weed species present including
very aggressive species.

Completely
Degraded

Areas that are completely or almost completely without native species in the structure of
their vegetation; i.e. areas that are cleared or ‘parkland cleared’ with their flora comprising
weed or crop species with isolated native trees or shrubs.
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4.2.3 Terrestrial fauna
Field methods for the terrestrial fauna survey of the survey area comprised:
•

habitat assessment (see 4.2.3.1)

•

systematic trapping (4.2.3.2)

•

active diurnal and nocturnal searches (4.2.3.3)

•

avifauna surveys (4.2.3.4)

•

bat echolocation recordings (4.2.3.5)

•

targeted surveys for Malleefowl (4.2.3.6)

•

SRE invertebrate sampling (4.2.3.7).

Six systematic trapping sites were sampled for each of vertebrates and SREs (in the DA as the main
focus of the surveys), in addition to 12 targeted and four opportunistic sites, with additional sampling
conducted and opportunistic records taken elsewhere in the survey areas (Figure 4-2; Appendix 1).

4.2.3.1 Habitat assessment
Initial habitat characterisation was undertaken using various remote geographical tools, including
aerial photography (Google Earth®), land system maps and topographic maps. Habitats with the
potential to support significant terrestrial fauna species were identified based on known habitats of
such species within the Great Victoria Desert bioregion. Tentative sites were selected for the
terrestrial fauna survey to represent all habitat types. Final survey site selection was conducted after
ground-truthing of site characteristics.
At the broadest scale, site selection considered aspect, topography and land systems. At the finer
scale, consideration was given to proximity to water bodies (drainage lines and creek), vegetation
complexes and condition and soil type. Sites were primarily chosen to represent the best example of
distinct habitats within the broader habitat associations of the survey area with a focus on species of
conservation significance identified in the desktop review. Habitat descriptions and characteristics
were recorded at all systematic (Level 2) and targeted survey sites (Figure 4-2;Table 4-6; Appendix 4).
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Terrestrial fauna survey effort
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4.2.3.2 Systematic trapping
Six systematic trapping sites were established to capture terrestrial mammals, reptiles and amphibians
(Figure 4-2). The materials and methods described below are applicable for the both the autumn and
spring surveys.
Each site comprised five ‘sub-sites’ which consisted of a PVC pipe (15 cm diameter x 60 cm depth), a
20 L bucket, four funnel traps (75 cm x 18 cm x 18 cm) and two Elliot traps (9 cm x 10 cm x 33 cm). The
pipes and buckets were installed so the opening was flush with the substrate, with a 6 m long x 30 cm
high aluminium drift fence bisecting each pit. Funnel traps were positioned at the start and finish of
each drift fence and additional funnel traps were positioned on either side at the middle of the drift
fence.
The Elliott traps were baited with a universal bait mixture consisting of oats, peanut butter and
sardines to attract small mammals. Elliott and funnel traps were shrouded with reflective closed cell
insulation (R2.5 rated) to provide shade and protection for any captured animals. All traps, including
the cages, were given as much shade as possible under/around vegetation. Styrofoam trays and leaf
litter were used to provide protection from the elements in the bottom of all buckets.
Traps were open for seven consecutive nights and checked within three hours of sunrise. Baits were
removed and replaced every second day.
The total vertebrate trapping effort for the six systematic trapping sites during the surveys was 3356
trap-nights (Table 4-6) where a trap-night is defined as one trap remaining open for one night.

4.2.3.3 Active searches
Active searches were repeatedly undertaken at each systematic and ten additional sites throughout
the survey area (Figure 4-2). Active searches targeted both diurnal and nocturnal herpetofauna and
mammals from direct sightings and secondary evidence. Searches focused primarily on significant
species identified in the desktop review as potentially occurring within the survey area, including
Sandhill Dunnart, Night Parrot and Malleefowl.
Searches were undertaken in any observable microhabitats considered likely to support mammals,
reptiles and amphibians. Techniques included: raking leaf and bark litter, overturning logs, searching
beneath the bark of trees, investigating dead trees and logs, investigating burrows, investigating
infrastructure ruins or disused building materials such as tin piles and identifying any secondary
evidence including tracks, diggings, scats, fur or sloughs (shed skins), predation or feeding sites, and
fauna constructed structures such as pebble mounds or nests. Varying amounts of time were spent
active searching at each site, depending on the richness and complexity of habitat, for a total of 95
hours over the duration of the field survey (Table 4-6).

4.2.3.4 Avifauna surveys
Twenty-minute avifauna surveys were undertaken repeatedly at each systematic site (Figure 4-2;Table
4-6). Avifauna surveys were confined to the habitat type (up to 2 ha) represented by each site to
collect assemblage data for each habitat. Avifauna surveys were undertaken throughout the day with
a focus on periods of higher activity around sunrise and sunset. Surveys consisted of bird recordings
from visual sightings and call recognition. A total of 40 person hours of avifauna census was
undertaken during the field survey (Table 4-6).
Additional avifauna observations were also recorded opportunistically while other field work was
being completed, including observations made during travel and active searches.
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SongMeter SM4 recording devices were deployed at six sites considered the most prospective for
Night Parrot (large, old clumps of spinifex, some in proximity to samphire), but were all considered
marginal: sites F01 and F06 in both surveys, NP01-NP04 once each (Figure 4-2). Four devices were
deployed for four nights during each survey (32 nights total) (Table 4-6) and set to record from sunset
to sunrise (DPaW 2017a).

4.2.3.5 Bat echolocation recordings
Song Meter SM2 recording devices were used to record bat echolocation calls at ten sites during the
field survey (sites F03 and F05 twice each, and the following sites once: NP01-NP04, QuartzHill,
BatCreek, IHCamp, EastHill; Figure 4-2). Recording devices were deployed at each site for 3-4 nights
of recording for between eight and 12 continuous hours per night (40 nights total; Table 4-6). Devices
with fixed microphones were aimed at a 45° angle to the ground, while half the units had extension
cables and their microphones were placed 3-4 m above ground supported by standing dead trees. The
SongMeters were positioned in areas of habitat likely to have increased insect activity and to attract
bats (i.e. likely foraging areas or movement corridors) and/or potential roosting sites.

4.2.3.6 Targeted surveys for Malleefowl
GPS coordinates of potential Malleefowl mounds were obtained from the Great Victoria Desert
Biodiversity Trust. Coordinates were derived from a previous study investigating the use of aerial
LiDAR (Laser imaging, detection, and ranging) data to detect potential mounds. All LiDAR detected
mounds had been ranked by an algorithm on a scale of one to four, with points ranked four being
considered the least likely to represent actual Malleefowl mounds. All points ranked one to three
within the greater survey area were visited to determine whether a Malleefowl mound was present.
Each of these points and each pit trapping survey area was evaluated for its potential as Malleefowl
habitat. If Malleefowl mounds were present, the activity status of the mound was recorded.

4.2.3.7 SRE invertebrate sampling
Sampling for SRE invertebrates was conducted at nine sites (Figure 4-2), in areas identified as suitable
habitat for SREs. Sampling comprised the following methods:
•

wet pit trapping

•

active foraging

•

litter/soil sieving

Six wet pitfall trapping sites were established (five of them co-located with vertebrate trapping sites),
each comprising five to six one litre plastic containers with a 70 mm diameter dug in flush with the
surface in suitable microhabitats at each site. Pit traps were half-filled with propylene glycol, which
has been shown to preserve DNA under laboratory conditions in invertebrates (Vink et al. 2005) and
from which Phoenix has successfully sequenced Cytochrome c Oxidase Subunit I (COI) from specimens
caught in numerous previous surveys. All traps were covered with a plastic lid elevated 25 mm above
the trap with wooden blocks to minimise by-catch of vertebrates where possible. Traps remained open
following the setup and were retrieved by Phoenix personnel approximately six weeks later.
Active foraging for SRE invertebrate groups comprised inspection of logs, larger plant debris, the
underside of bark of larger trees and the underside of rocks. Methodical searches were conducted
amongst the leaf litter of shade-bearing tall shrubs and trees, including raking of litter, and spinifex
bases were inspected thoroughly. Rocks and rock crevices were inspected, particularly for
pseudoscorpions.
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A standardised approach was undertaken whereby each site was sampled for one person hour
(concurrently with active searches for vertebrate fauna), a total search effort of approximately 10
hours (Table 4-6). Trap-door spider burrows identified during searches were excavated if they were
considered inhabited. Excavation involved removing soil from around the burrow to carefully expose
the burrow chamber and remove the spider. Additional burrows opportunistically encountered during
the course of other field work were also excavated.
Combined litter/soil sifts were undertaken at nine sites, with up to three sifts conducted at each site
dependent on abundance of leaf litter. In total, 24 sifts were undertaken (Table 4-6). The collection of
leaf litter samples was standardised volumetrically by the diameter and height (310 mm x 50 mm =
1.55 L) of the sieves which were completely filled with compressed litter and the upper layers of
underlying soil. Samples were sieved through three stages of decreasing mesh size over a round tray
and invertebrates were picked from the sieves and tray with forceps. These samples particularly
targeted small spiders (Araneomorphae), pseudoscorpions, buthid scorpions, millipedes, centipedes
(in particular Geophilomorpha and Cryptopidae), smaller species of molluscs (e.g. Pupillidae) and
slaters.

4.2.3.8 Likelihood of occurrence assessment
Following the field survey, the likelihood of occurrence for each significant fauna species identified in
the desktop review was assessed and assigned to one of four ratings:
•

recorded – species recorded within the survey area by previous or current survey

•

likely – survey area within current known range of species, suitable habitat within the survey
area and home range of species intersects survey area based on known records

•

possible – survey area within current known range of species, suitable habitat within the
survey area and home range of species does not intersect survey area based on known
records

•

unlikely – survey area outside current known range of species or no suitable habitat present
in survey area.

4.2.3.9 Analysis of survey completeness
Survey completeness was assessed by deriving a species accumulation curve (using Primer V6
software) for data from the six systematic sites only, as the most comprehensively surveyed sites with
the complete set of sample methods applied, repeatedly in both seasons. Four statistical measures
were derived: Bootstrap, Sobs, Chao1 and Jacknife1.

4.2.4 Survey personnel
The personnel involved in the surveys are listed in Table 4-7. All survey work was carried out under
relevant licences issued by DBCA under the BC Act (Table 4-7).
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Table 4-7

Survey personnel
Name

Dr Grant Wells

Permit
FB62000227

Qualifications

Role/s

PhD (Botany)

Project management, field
survey, reporting

TFL 103-1290
Dr Grace Wells

NA

PhD (Botany)

GIS, mapping

Martin Henson

FB62000110

BSc (Hons)

Field survey, taxonomy,
reporting

TFL 128-1920
Dr David Leach

FB62000045

PhD (Plant Biology)

Data analysis, vegetation
mapping

Dr Andrew Perkins

FB62000181

PhD (Botany)

Field survey, taxonomy

Shenade Findlay

FB62000173

MSc (Cons Biol)

Field survey, data management,
Reporting

Calum Woods

NA

MSc (Cons. Biol)

Taxonomy

Alice Watt

FB62000116

BSc (Cons. Biol,
Botany) Hons

Field survey, reporting

Dr Ikrom Nishanbaev

NA

PhD GIS

GIS, figure production

Jarrad Clark

Fauna taking
(biological
assessment) licence
no. BA27000120

BSc (Env.Mgt.)

Project management

BSc (Env. Mgt)

Field surveys

PhD (Zoology)

Field surveys

Michael Lohr

PhD (Natural
Sciences)

Field surveys, reporting

Andrew McCreery

BSc (Cons. and
Field surveys
Wildlife Biol. and Env.
Mgt.)

Simon Pynt

BSc (Zoology)

Field surveys

John Scanlon

PhD (Zoology)

Field surveys

Adam Crosby Clark
Floyd Holmes
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5 RESULTS
5.1 DESKTOP REVIEW
5.1.1 Flora and vegetation
5.1.1.1 Flora assemblage
The desktop review identified records of 102 flora taxa within the desktop search extent. Ecologia
Environment (2009a) recorded 446 taxa (although 54 of these could not be identified conclusively)
from 57 families and 162 genera over an area of 135,600 ha during the survey for the Tropicana
minesite to the south-east of the survey area. G&G Environmental (2006) recorded 141 taxa from 29
families and 59 genera over 2,181 ha in two survey areas, including part of the current survey area.
Mattiske Consulting (2003) recorded 78 taxa from 22 families and 35 genera over 640 ha covering part
of the G&G survey.

5.1.1.2 Significant flora
Records of 15 significant flora species were identified within the desktop search extent, all Priority
flora (Table 5-1). A further eight were identified from literature review. Although the latter specimens
are outside the desktop search area, the potential for them to occur in the survey area could not be
discounted due to the lack of widespread detailed surveys in the region.
No desktop records of significant flora were identified within the survey area (Figure 5-1).
Table 5-1

Significant flora identified in the desktop review
Status

Proximity
relative to
survey area

Acacia eremophila var.
Numerous nerved variant
(A.S. George 11924)

P3

86 km SW

Sandy soils, flats (WA Herbarium 1998-).

Acacia eremophila var.
variabilis

P3

129 km E

Red or orange sand sandplain (WA Herbarium 1998-).

Baeckea sp. Sandstone (CA
Gardner sn 26 Oct 1963)

P3

129 km E

Red/orange sandplain (WA Herbarium 1998-).

Bossiaea eremaea

P3

16 km NW

Grows in open Eucalyptus woodland on deep red
sand. In the type locality usually growing in
association with or beneath E. gongylocarpa Blakely
and E. oldfieldii F.Muell (Ross 2006).

Calandrinia sp. Menzies (F
Hort et al FH 4100)

P3

65 km W

Red-brown clayey, loam sand with gravel and quartz
or ironstone pebbles on plain (WA Herbarium 1998-).

Calytrix hislopii

P3

70 km N

On a lateritic ridge, the top of a breakaway and on
granite (Rye 2013).

Calytrix praecipua

P3

50 km NW

Species

Habitat

Skeletal sandy soils over granite or laterite.
Breakaways, outcrops (WA Herbarium 1998-).
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Status

Proximity
relative to
survey area

Conospermum toddii

P4

60 km SE

Yellow sand. Sand dunes (WA Herbarium 1998-).

Dampiera eriantha

P2

87 km SSE

Yellow/red sand dunes (WA Herbarium 1998-).

Dicrastylis cundeeleensis

P4

80 km SE

Yellow sand, red or reddish-yellow sand. Sandplains
(WA Herbarium 1998-).

Eremophila arachnoides
subsp. tenera

P3

20 km NE

On red sand plain with Maireana sedifolia and M.
pyramidata shrublands (WA Herbarium 1998-).

Frankenia glomerata

P4

70 km N

White, grey, brown sand, sandy loam in seasonally
inundated saline environment (WA Herbarium 1998).

Goodenia lyrata

P3

49 km NW

Red sandy loam near claypan with fine quartzite
gravel (WA Herbarium 1998-).

Grevillea secunda

P4

117 km NE

Yellow or red sand, dunes or sandplain (WA
Herbarium 1998-).

Malleostemon sp. Officer
Basin (D Pearson 350)

P2

103 km SE

Yellow sand, dune slopes (WA Herbarium 1998-).

Melaleuca apostiba

P3

1.5 km N

Low lying salt flats at edge of salt lake or on sand
dune in dry red loam sands, seasonally inundated
(WA Herbarium 1998-).

Olearia arida

P4

98 km SE

Red or yellow sand, low rises (WA Herbarium 1998-).

Philotheca linearis

P1

69 km N

Yellow sand on base of granite outcrop (WA
Herbarium 1998-).

Philotheca tubiflora

P1

64 km N

Rocky rises & hills, limestone or granite outcrops (WA
Herbarium 1998-).

Phyllanthus baeckeoides

P3

36 km NW

Red lateritic and sandy, loam clay soils on granite
outcrops (WA Herbarium 1998-).

Tecticornia mellarium

P1

33 km SW

On well drained red gypseous dunes down to the
edge of the lake playa or on gypseous clay pans in
association with other samphire species such as
Tecticornia undulata, T. pergranulata and Frankenia
species (Shepherd 2007).

Tecticornia sp. Lake Way (P.
Armstrong 05/961)

P1

58 km SW

Grey loamy clay sand on lake bed (WA Herbarium
1998-).

Thryptomene nealensis

P3

69 km N

Species

Habitat

Lateritic breakaways (WA Herbarium 1998-).
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5.1.1.3 Introduced flora
The database searches identified records of two introduced species, *Cenchrus ciliaris and
*Carrichtera annua and Ecologia (2009a) recorded three introduced species. None of the species are
a Declared Pest under the BAM Act or a WoNS (Table 5-2).
Table 5-2

Introduced species identified in desktop review
Species

Declared pest

Weed of National Significance

*Carrichtera annua

N

N

*Cenchrus ciliaris

N

N

*Erodium aureum

N

N

*Sonchus oleraceus

N

N

*Spergularia rubra

N

N

5.1.1.4 Vegetation associations
Regional scale vegetation mapping by Shepherd et al. (2002) mapped three vegetation associations in
the survey area (Figure 5-2). Vegetation association 18 occupies the majority of the survey area,
followed by association 1239 (31.9%) and association 389 occupying less than 3%. All have over 99%
pre-European statewide extent remaining and are therefore assigned the status of least concern
(Table 5-3). At the State scale, association 1239 has the highest extent in DBCA managed conservation
reserves at 11.8% followed by association 18 (6.6%) then 389 (3.6%).
At the bioregional scale all three associations have 100% of their pre-European extent remaining.
Within the GVD (Great Victorian Desert) bioregion, associations 18 and 1239 have 9.2% and 11.8% of
their area in conservation reserves while 389 has 0%. This means that the only reserved portions of
association 1239 occur in the GVD bioregion (Shepherd et al. 2002).
Table 5-3

Vegetation
association

Statewide extent of Pre-European vegetation associations present in the survey
area (Government of Western Australia 2019)
Description

PreEuropean
extent (ha)

Current
Current
Remaini
% DBCA
extent (ha) ng (%)
lands

19,892,306

19,843,148

99.8

6.6

65.8

95.1

% of
RA

% of
DA

18

Low woodland; mulga
(Acacia aneura)

389

Succulent steppe with open
low woodland; mulga over
saltbush

642,357

640,469

99.7

3.6

2.4

3.4

1239

Hummock grasslands, open
medium tree & mallee
steppe; marble gum &
mallee (E. youngiana) over
hard spinifex Triodia
basedowii on sandplain

2,234,315

2,234,315

100

11.8

31.9

1.4

Total

100

100

34

512592

6782050

501591

18

6768200

389

1239

109
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5.1.1.5 Significant vegetation
The DBCA Threatened and Priority Ecological Communities database search identified no TECs or PECs
within the desktop search extent.

5.1.2 Terrestrial fauna
5.1.2.1 Vertebrate fauna
The desktop review identified records of 140 vertebrate taxa within the desktop search extent. These
species include instances where EPBC Protected Matters Search has indicated that suitable habitat
may occur, but the species has not necessarily been observed. The list comprised 42 reptiles, 82 birds
and 16 mammals (including eight introduced) (Table 5-4; Appendix 6). No records for any amphibian
species were returned in the database searches .
Twenty-six significant vertebrate species were identified in the desktop review (Table 5-5). Eleven of
these are listed as Threatened, Conservation Dependent or Specially Protected under the EPBC Act
and/or BC Act. Eleven avifauna species are listed as Migratory under the EPBC Act and BC Act (Table
5-5). Six species are listed as Priority by DBCA (Table 5-5).
One significant vertebrate species, Brush-tailed Mulgara Dasycercus blythi (P4), has previously been
recorded within the survey area (Figure 5-3). A single record of the species from the DBCA Threatened
and Priority Fauna Database occurs within the RA, approximately 3.2 km east of the DA.
Table 5-4

Summary of terrestrial fauna desktop results
Class

Native

Introduced

Total

Fish

0

0

0

Amphibians

0

0

0

Reptiles

42

0

42

Birds

82

0

82

8

8

16

132

8

140

Mammals
Total
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Table 5-5

Significant vertebrate fauna identified in the desktop review

Species

Status

Proximity to
survey area

Habitat

Reptiles (2)
P2 (DBCA
list)

102 km

Restricted to the south-western part of the Great Victoria Desert around Queen Victoria Spring (Cogger 2014).
Habitat is arid shrubland, but most specimens have been found in leaf litter under mallees, and it occurs
sympatrically with its nearest relative L. desertorum at several sites (DBCA 2020; Lee et al. 2013).

VU (EPBC &
BC Acts)

65 km

The Great Desert Skink is a large species with a rich reddish-brown colouration preferring arid sand-flats and claybased or loamy soils vegetated with spinifex. Found in the central deserts of central WA.

VU (EPBC &
BC Acts)

Multiple
records 28 99 km

The Malleefowl is found across the southern half of the Australian continent and is the only member of the family
Megapodiidae in the South-west Region. In Western Australia, the majority of the population is found south of a
line from Shark Bay to the Nullarbor Plain. In the extreme south-west of WA, the species displays a patchy
distribution. Malleefowl are typically found in mallee woodlands but also in Eucalyptus woodlands and shrublands.

*

Fork-tailed Swift

Mig. (EPBC &
BC Acts)

Falco peregrinus

OS (BC Act)

Lerista puncticauda
Dotty-tailed Robust
Slider (Great Victoria
Desert)
Liopholis kintorei
Great Desert Skink
Birds (16)
Leipoa ocellata
Malleefowl

Apus pacificus

Peregrine Falcon
Charadrius veredus
Oriental Plover

Actitis hypoleucos
Common Sandpiper

The Fork-tailed Swift is a widespread migratory species that overwinters in Australia. It can be found across most of
WA. They occur in a wide range of dry or open habitats, including riparian woodlands, tea-tree swamps, low scrub,
heathland, saltmarsh, grassland and spinifex sandplains, open farmland and inland and coastal sand dunes. Forktailed Swifts are often found in areas that experience updraughts around cliffs, and normally forage several hundred
metres above ground level (DSEWPaC 2011b).

Multiple
The preferred habitat of the Peregrine Falcon includes cliffs and wooded watercourses. Nesting occurs mainly on
records 52 – cliff ledges, granite outcrops, quarries and in trees with old raven or Wedge-tailed Eagle nests (Johnstone & Storr
100 km
1998).

Mig. (EPBC &
BC Acts)

*

The Oriental Plover is a non-breeding visitor to Australia (Department of the Environment and Energy 2019). It has a
widespread distribution but most records are along the north-western coast between Exmouth Gulf and Derby
(Department of the Environment and Energy 2019). Inland habitats occupied by the species include sparsely
vegetated plains or recently burnt open areas.

Mig. (EPBC &
BC Acts)

80 km

Found across all Australian states, the Common Sandpipers never occurs in large flocks, mostly singly. In Western
Australia the species is mostly coastal with some inland records (Geering et al. 2007). They are found across a wide
range of wetlands: small ponds, large inlets, mudflats where they forage on the shore usually close to the
vegetation.
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Species
Calidris acuminata
Sharp-tailed
Sandpiper
Calidris ferruginea
Curlew Sandpiper
Calidris melanotos
Pectoral Sandpiper
Calidris ruficollis
Red-necked Stint
Tringa glareola

Status

Proximity to
survey area

Habitat

Mig. (EPBC &
BC Acts)

*

The distribution of the species in Australia depends on water quantity conditions; some large wetlands may be
available inland after important rainfall, but only occasionally. The distribution on the coast is more regular, the
conditions being more consistent.

CR/Mig./CR
(EPBC Act;
BC Act)

*

In Australia, they are mostly found on the coast but can also forage inland, in open shallow wetlands.

Mig. (EPBC &
BC Acts)

*

Found in wetlands, inland as well as on the coast. The species typically uses shallow fresh to saline wetlands such as
coastal lagoons, estuaries, bays, swamps, lakes, inundated grasslands, saltmarshes, river pools, creeks, floodplains
and artificial wetlands.

Mig. (EPBC &
Multiple
Red-necked Stints are found in great numbers along the East Asian – Australasian Flyway (325,000 individuals
records 52 – overall, 270.000 in Australia) (Geering et al. 2007). They are found across a wide range of open mudflat-like habitats
BC Acts)
65 km
in salt as well as in freshwater systems.
65 km

Wood Sandpiper

Mig. (EPBC &
BC Acts)

Wood Sandpiper is most abundant in north-west Australia, with all areas of national importance located in Western
Australia (Watkins 1993). It uses well-vegetated, shallow, freshwater wetlands, such as swamps, billabongs, lakes,
pools and waterholes (Department of the Environment and Energy 2019).

Pezoporus
occidentalis

EN/CR (EPBC
Act; BC Act)

*

Night Parrot appears to favour areas of dense vegetation comprising old-growth (often > 50 years unburnt) spinifex
(Triodia spp.) especially hummocks that are ring-forming for roosting and nesting. Such areas may also be associated
with dense chenopod shrubs. It is thought that spinifex hummocks that are <40-50 cm in height are not likely to
provide adequate shelter for roosting and nesting (DPaW 2017a). Foraging appears to take place in habitats
containing various native grasses and herbs in addition to spinifex, and these areas may or may not contain shrubs or
low trees.

Night Parrot

Favoured sites may vary with the season and local conditions, and may not necessarily occur within or adjacent to
roosting areas, as they have been observed to fly up to 40 km in a night (DPaW 2017b). Triodia species are thought
to provide a food resource while flowering and seeding. The succulent genus Sclerolaena has also been shown to be
a source of food and moisture and other succulent chenopods species are also considered likely to be important.
Foraging habitat is likely to be more important if it is adjacent to or within about 10 km of patches of Triodia
deemed suitable as roosting habitat. Home ranges are up to 3,000 ha (Murphy et al. 2017).
Polytelis alexandrae
Princess Parrot

VU (EPBC
Act); P4
(DBCA list)

Multiple
The Princess Parrot is one of the most elusive, unknown Australian parrots. They are only found in the arid inland
records 61 – desert of central Australia with most of their range extending between the GVD and the Great Sandy Desert, in WA.
77 km
Princess Parrots inhabit sandy deserts where they feed on seeds and flowers (Garnett & Crowley 2000a). The
species is highly irruptive and after important rainfall, can occur in numbers in areas previously unoccupied.
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Species
Amytornis striatus
striatus

Status
P4 (DBCA
list)

Striated Grasswren
(inland)
Motacilla cinerea

Proximity to
survey area

Habitat

Multiple
The nominate race of the Striated Grasswren is found across most sandy deserts of inland arid Australia. In WA, the
records 19-92 species is mostly found in the central eastern deserts, but A. s. whitei, which has no conservation significance, is
km
found within north-western WA. Spinifex sandplain is the dominant habitat for this subspecies in WA. Fire plays an
important role with higher densities of grasswrens in mosaic-burnt habitats (Garnett & Crowley 2000a).

Mig. (EPBC &
BC Acts)

*

A vagrant visitor to Australia that inhabits fast flowing streams and rivers (IUCN 2019).

Mig. (EPBC &
BC Acts)

*

Primary inhabits a range of damp or wet habitats with low vegetation including damp meadows, marshes,
waterside pastures, and sewage farms (IUCN 2019).

Mig. (EPBC &
BC Acts)

93 km

Glossy Ibis predominantly inhabit terrestrial wetlands, foraging in shallow water over soft substrate or on grassy or
muddy verges of wetlands providing a variety of water depths (Marchant & Higgins 1990). Inland, freshwater
wetlands are preferred, in particular permanent or ephemeral waterbodies on floodplains and shallow swamps with
abundant aquatic flora.

P4 (DBCA
list)

Multiple
records 1341 km

Brush-tailed Mulgara is most frequently found in habitats dominated by mature spinifex (Triodia spp.) (Woolley
2005, 2006, 2008), digging their burrows in the flats between low sand dunes (Van Dyck & Strahan 2008). Records in
WA are from the Great Victoria Desert, Goldfields, Gascoyne, Sandy Desert and Pilbara regions.

*

Western Quoll

VU (EPBC &
BC Acts)

The Chuditch is now confined to south-western Australia, occurring in only 5% of its former range. Prior to
European settlement the species occupied approximately 70% of continental Australia (Smith et al. 2004; Van Dyck
& Strahan 2008). They are now mostly found in woodland, heath and mallee habitats.

Lagostrophus
fasciatus fasciatus

VU (EPBC &
BC Acts)

77 km

The Banded Hare-wallaby is extinct on the mainland, only occurring naturally on Bernier and Dorre Islands at Shark
Bay. A number of sight records published in 1910 (including one at Laverton) are outside the historic range
confirmed by specimens including subfossils, and may be spurious (Helgen & Flannery 2003).

77 km

Greater Bilby

VU (EPBC &
BC Acts)

Bilby habitat preferences include hummock grassland in plains and alluvial areas, open tussock grassland on uplands
and hills, and mulga woodland/shrubland on ridges and rises (DSEWPaC 2011a) but areas where it is now regionally
extinct include many other habitat types.

Myrmecobius
fasciatus

EN (EPBC &
BC Acts)

Grey Wagtail
Motacilla flava
Yellow Wagtail
Plegadis falcinellus
Glossy Ibis

Mammals (8)
Dasycercus blythi
Brush-tailed Mulgara
Dasyurus geoffroii

Banded Hare-wallaby
(nominate)
Macrotis lagotis

Numbat

Multiple
The Numbat was formerly found across a large area of the southern half of Australia, mostly in WA and South
records 66 – Australia. It is now restricted to less than ten reserves and parks where it has been reintroduced from the two last
73 km
populations located in WA (Van Dyck & Strahan 2008).
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Species
Notoryctes typhlops
Southern Marsupial
Mole
Sminthopsis
longicaudata

Status

Sandhill Dunnart

Habitat

P4 (DBCA
list)

Multiple
The Southern Marsupial Mole is a blind marsupial found in the central deserts of Australia, across WA, South
records 60 – Australia and the Northern Territory. In WA, the species seems to occur in any sandy deserts. Very little is known
93 km
about the biology of the species.

P4 (DBCA
list)

Multiple
The Long-tailed Dunnart is found in WA and the Northern Territory. In WA, the species seems to occur across a large
records 62 – portion of the State, mostly in arid and semi-arid rocky inland deserts, typically rugged rocky landscapes and
occasionally in more open countries with a stony substrate. The species is generally rare or uncommon and often
66 km
present in low densities (Van Dyck & Strahan 2008).

Long-tailed Dunnart
Sminthopsis
psammophila

Proximity to
survey area

EN (EPBC &
BC Acts)

Multiple
Found in a small number of widely separated localities in the GVD in South Australia and Western Australia, as well
records 78 – as the Eyre Peninsula (IUCN 2019). They inhabit sandy arid and semi-aid areas, often with sand dunes, where
97 km
vegetation is dominated by spinifex hummock grass, in which they nest (IUCN 2019).

* EPBC Protected Matters Search does not return species record locations and may include instances where suitable habitat may occur but the species has not necessarily
been observed.
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5.1.2.2 Invertebrate fauna
The desktop records indicate no SRE species have previously been recorded within the survey area
(Figure 5-4).
The review identified records of two Priority 1 invertebrates, both fairy shrimp associated with Lake
Carey, Branchinella apophysata and Branchinella simplex (Table 5-6; Figure 5-4). B. apophysata is only
known from one location and is therefore treated here as an SRE. B. simplex is known from multiple
salt lakes over a large geographic area and therefore is not an SRE.
Six confirmed SRE taxa and a further 42 potential SRE taxa were identified within the SRE desktop
search area (Table 5-6; Figure 5-4). Of these, just five are named species; three mygalomorph trapdoor spiders, Eucyrtops eremaeus, Kwonkan goongarriensis and Swolnpes darwini; and two land
snails, Sinumelon nullarboricum and Prietocella barbara. The remaining 43 comprise taxa named only
to morphospecies codes as applied by the WA Museum or are not identified to confirmed species level
(i.e. “sp.” or “cf.”). The majority of such taxa are unidentifiable (“sp. indet.”, i.e. female or juvenile
specimens) or could not be identified to species or morphospecies and may represent new species or
other species listed in the same genus where records exist.
A further four taxa of uncertain SRE status were identified (Table 5-6).
Many of the desktop records are from the Tropicana Gold Mine, from SRE surveys completed for the
environmental impact assessment for this Project, over a decade ago. A small number are from the
Murrin Murrin Nickel Project (Phoenix 2019a).
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Table 5-6
Higher taxon,
family

SRE and Priority taxa identified in the desktop review
Species

Status /
SRE
category

Proximity to
survey area

Habitat records (if known)

Phylum Arthropoda, Class Branchiopoda, order Anostraca (fairy shrimp)
Thamnocephalidae Branchinella apophysata a
fairy shrimp (Laverton)

P1 (DBCA
list)

86 km W

Potential

Branchinella simplex a fairy
shrimp (inland WA)

P1 (DBCA
list)
Not SRE

Most species of Branchinella in Western Australia are uncommon (Timms 2008).
B. apophysata from Mt Margaret near Lake Carey has still not been seen since its original
description in 1941, despite searches over the area six times over three years when water
was known to be present (Timms 2008). As it is only known from one location, it is treated
here as a potential SRE.

Multiple
Branchinella simplex is halophytic, found in hyposaline lakes, commonly to 30 g/L, sometimes
records 54 – to 62g/L (Timms 2015). The desktop records are from Lake Carey where it was recorded in
salinities up to 62g/L (Timms et al. 2006). It has been recorded from WA, southern Northern
79 km W
Territory and north-eastern South Australia (near Lake Eyre) and therefore is not an SRE
(Timms 2015).

Class Arachnida, infraorder Mygalomorphae (trap-door spiders)
Actinopodidae
(mouse spiders)

Missulena `insignis group,
sp. A`

Potential

138 km E

Two records, Great Victoria Desert, 214-215 km E. of Lake Carey. Habitat unknown.

Missulena `insignis group,
sp. B`

Potential

143 km E

Two records, Great Victoria Desert, 210-220 km E. of Lake Carey. Habitat unknown.

Barychelidae
`Genus indet.` `cf. T120980` Potential
(brushed trap-door Synothele `megaspiral`
Potential
spiders)
Synothele `procacis`
Potential

138 km E

Great Victoria Desert, site 47, 14.3 km NNW. of Blue Robin Hill.

131 km E

Two records. Great Victoria Desert, ca. 12 km NW. of Blue Robin Hill. Habitat unknown.

142 km E

One record. Great Victoria Desert, ca. 450 km NE. of Kalgoorlie. Habitat unknown.

Idiopidae
(armoured trapdoor spiders)

Synothele `sp. nov. 1`

Potential

134 km E

One record. Great Victoria Desert, ca. 205 km E. of Lake Carey. Habitat unknown.

`Arbanitis?` `sp. indet.
(juvenile)`

Potential

138 km E

One record. Great Victoria Desert, c. 205 km E. of Lake Carey. Habitat unknown.

Idiopidae gen. indet. sp.
indet.

Potential

118 km W

One record. Damaged specimen. Murrin Murrin Mine (Phoenix 2019a). Habitat - Low (to mid)
sparse to open woodland of Acacia aptaneura and/or A. pteraneura, over open shrubland of
Senna artemisioides subsp. x artemisioides, Ptilotus obovatus, and Scaevola spinescens, over
open tussock grassland of Enneapogon caerulescens.

Eucyrtops eremaeus

Potential

Cardinia Ck

Three records. Habitat unknown.
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Higher taxon,
family

Status /
SRE
category

Proximity to
survey area

Idiosoma `tropicana sp. 1`

Potential

142 km E

Four records. Tropicana Gold Mine, 65 km SSE. of Lake Rason. Acacia aneura woodland,
tussock grassland.

Idiosoma `tropicana sp. 2`

Potential

138 km E

Six records. Tropicana Gold Mine, 65 km SSE. of Lake Rason. Acacia aneura woodland,
tussock grassland.

Idiosoma `Tropicana sp. 7`

Potential

135 km E

12 records. Tropicana Gold Mine, 65 km SSE. of Lake Rason. Habitats widespread - Acacia
aneura woodland, Open Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs
over open to moderately dense Triodia basedowii; Open to moderately dense Cauarina
pauper woodland over open mixed shrubs and scattered soft grasses and/or Triodia scariosa.

Idiosoma `Tropicana sp. 8`

Potential

134 km E

Four records. Tropicana Gold Mine, 65 km SSE. of Lake Rason. Isolated Acacia spp over
Ptilotus obovatus/ Maireana spp./Solanum spp. over moderately dense tussock grasses;
Open Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs over open to
moderately dense Triodia basedowii.

Potential

132 km E

Great Victoria Desert, 21.2 km NW. of Blue Robin Hill. Habitat widespread - Open Eucalyptus
youngiana and sparse Callitris preissii over mixed shrubs over open to moderately dense
Triodia basedowii.

Aname `MYG576`

Potential

102 km SE

15 Records. Queen Victoria Spring Nature Reserve, Great Victoria Desert. Habitat unknown.

Aname `QVS sp. 2`

Potential

102 km SE

One record. Queen Victoria Spring Nature Reserve, Great Victoria Desert. Habitat unknown.

Aname `QVS sp. 3`

Potential

102 km SE

One record. Queen Victoria Spring Nature Reserve, Great Victoria Desert. Habitat unknown.

Aname `sp. 2`

Potential

132 km E

Three records. Great Victoria Desert, Havana Bore, Tropicana Mine lease. Habitat
widespread - Open Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs over
open to moderately dense Triodia basedowii.

Aname `sp. 3`

Potential

133 km E

One record. Great Victoria Desert, c. 198 km E. of Lake Carey. Habitat unknown.

Kwonkan `sp. 2`

Potential

131 km E

Three records. Great Victoria Desert, 14 km WNW. of Blue Robin Hill. Great Victoria Desert,
c. 200 km E. of Lake Carey. Habitat widespread - Open to moderately dense Cauarina pauper
woodland over open mixed shrubs and scattered soft grasses and/or Triodia scariosa.

Kwonkan `sp. 16`

Potential

133 km E

Three records. Great Victoria Desert, c. 199 km E. of Lake Carey. Great Victoria Desert, 19 km
WNW. of Blue Robin Hill. Habitats widespread - Acacia aneura woodlands over grasses+/Triodia basedowii; Open Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs
over open to moderately dense T. basedowii.

Species

Nemesiidae
Aname `marillana group
(funnelweb spiders) sp. 1`

Habitat records (if known)
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Higher taxon,
family

Species

Status /
SRE
category

Proximity to
survey area

Habitat records (if known)

17.7 km N. of One record. Habitat unknown.
Kookynie

Kwonkan goongarriensis

Potential

Kwonkan `tropicana`

Potential

136 km E

One record. Great Victoria Desert, 46 km NW. of Plumridge Lakes, Tropicana Mine site, NE.
edge. Open to moderately dense Cauarina pauper woodland over open mixed shrubs and
scattered soft grasses and/or Triodia scariosa.

Proshermacha `MYG504`

Potential

74 km NW

One record. Lake Carey. Habitat unknown.

Swolnpes darwini

Potential

139 km E

15 records. Widespread in Tropicana mining lease, Great Victoria Desert.

Teyl `MYG444-DNA`

Potential

74 km NW

Two records. Northern end of Lake Carey. Habitat unknown.

Teyl `sp. indet.`

Potential

151 km E

One record. Tropicana Gold Mine, 65 km SSE. of Lake Rason. Isolated Acacia spp over Ptilotus
obovatus/ Maireana spp./Solanum spp. over moderately dense tussock grasses.

Class Arachnida, order Pseudoscorpiones (pseudoscorpions)
Olpiidae

Chthoniidae

Beierolpium `8/4`

Potential

83 km SE

Two records. Emporer, ca. 176 km SE. Laverton. Ambassador, ca. 197 km SE. Laverton.
Habitats unknown.

Beierolpium `sp.`

Potential

100 km SE

One record. Great Victoria Desert, Mulga Rocks, ca. 192 km SE. of Lake Carey Habitat
unknown.

Austrohorus

Uncertain

Indolpium `sp.`

Uncertain

46 km E
Leonora

Olpiidae `sp. indet.
(juvenile)`

Uncertain

Mertondale

Three records. Mertondale, 30 km ENE. of Leonora. Habitats unknown.

Tyrannochthonius `Helens
Bore`

Confirmed

Cardinia, 35
km NE
Leonora

One record. Cardinia, 35 km NE Leonora. Habitat unknown.

Tyrannochthonius sp.

Uncertain

Mertondale, One record. Habitat unknown.
30 km ENE
Leonora
One record. 46 km E. of Leonora. Habitat unknown.

Laverton
Seven records. Laverton Downs south. Shady Well. Unknown habitats, all within
Downs, Shady Palaeodrainage channel north of Lake Carey.
Well
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Higher taxon,
family

Status /
SRE
category

Proximity to
survey area

Isometroides `sp. indet.`

Potential

133 km E

Lychas 'annulatus complex'

Widespr. 117 km W

One record. Murrin Murrin Mine (Phoenix 2019a). Habitat - Tall sparse shrubland to
shrubland of Acacia burkittii over low open shrubland of Ptilotus obovatus, Scaevola
spinescens, and Eremophila georgei (with denser patches of Eremophila glandulifera), over
open tussock grassland of Aristida contorta.

Lychas `multipunctatus
complex`

Potential

95 km NE

One record. Habitat unknown.

Urodacus `sp. indet. (not
armatus group)`

Potential

131 km E

Two records. Great Victoria Desert, 214-227 km E. of Lake Carey. Habitat widespread - Acacia
aneura woodlands over grasses+/- Triodia basedowii; Open Eucalyptus youngiana and sparse
Callitris preissii over mixed shrubs over open to moderately dense T. basedowii.

Urodacus `tropicana`

Potential

129 km E

Nine records. Tropicana Gold Mine, 65 km SSE of Lake Rason. Found in widespread habitats
of the mine - Open to moderately dense Cauarina pauper woodland over open mixed shrubs
and scattered soft grasses and/or Triodia scariosa; Open Eucalyptus youngiana and sparse
Callitris preissii over mixed shrubs over open to moderately dense T. basedowii.

130 km E

One record. Great Victoria Desert. Known form widespread habitat - Acacia aneura
woodlands over grasses+/- Triodia basedowii.

141 km E

One record. Tropicana Gold Mine, 65 km SSE of Lake Rason. Casuarina pauper and mallee
eucalypts over Dodonaea viscosa subsp. angustissima/Senna artemisioides subsp. petiolaris
over chenopod species and soft grasses.

130 km E

Three records. Tropicana Gold Mine, 65 km SSE of Lake Rason. Found from multiple
widespread habitats - Open to moderately dense Casuarina pauper woodland over open
mixed shrubs and scattered soft grasses and/or Triodia scariosa; Acacia aneura woodlands
over grasses+/- T. basedowii; Open to moderately dense A. aneura over Aluta maisonneuvei

Species

Habitat records (if known)

Class Arachnida, order Scorpiones (scorpions)
Buthidae (bark
scorpions)

Urodacidae
(Australian largeclawed scorpions)

One record. Tropicana Gold Mine, 65 km SSE of Lake Rason. Known from widespread habitats
- Open Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs over open to
moderately dense Triodia basedowii.

Class Diplopoda, order Polydesmida (flat-backed millipedes)
Paradoxosomatidae Antichiropus `sp. indet.
(juvenile)`

Potential

Class Diplopoda, order Polyxenida (bristly millipedes)
Family indet.

gen. indet. sp. indet.

Potential

Class Diplopoda, order Polyzoniida (sucking millipedes)
Family indet.

gen. indet. sp. indet.

Potential
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Higher taxon,
family

Species

Status /
SRE
category

Proximity to
survey area

Habitat records (if known)
subsp. auriculata/ A. ramulosa var. ramulosa over Eremophila forrestii subsp. forrestii over
T. basedowii.

Class Malacostraca, order Isopoda (slaters/woodlice/pillbugs)
Armadillidae

Platyarthridae

Buddelundia sp. unknown

Potential

130 km E

Eight records. Tropicana Gold Mine, 65 km SSE of Lake Rason. Found mostly from Open
Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs over open to moderately
dense Triodia basedowii.

Buddelundia sp. indet. A.

Potential

116 km W

One location record. Murrin Murrin Mine (Phoenix 2019a). Habitat - Low open woodland to
woodland of Acacia incurvaneura (with variably present A. caesaneura and A. aptaneura),
over variable low open shrubland typically containing Eremophila georgeii, A.
tetragonophylla and Ptilotus obovatus.

Buddelundia sp. indet. B.

Potential

116 km W

One location record. Murrin Murrin Mine (Phoenix 2019). Low woodland to open forest of
Acacia fuscaneura (occasionally with A. incurvaneura or A. caesaneura) over low open
shrubland of Eremophila georgei, Ptilotus obovatus, and Solanum lasiophyllum over sparse
to open tussock grassland.

Buddelundia 102

Potential

116 km W

One location record. Murrin Murrin Mine (Phoenix 2019a)). Drainage lines containing mid
woodland of mulga (Acacia aneura, A. pteraneura, A. craspedocarpa) over low sparse
shrubland of Ptilotus obovatus, Maireana georgei, and Marsendia australis, over sparse
tussock grasses of Digitaria brownii.

Pseudolaureola sp. new

Potential

131 km E

Ten records. Tropicana Gold Mine, 65 km SSE of Lake Rason. Habitat widespread in Tropicana
area - Open Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs over open
to moderately dense Triodia basedowii; Acacia aneura woodlands over grasses+/- T.
basedowii.

sp. new

Potential

133 km E

Five records. Tropicana Gold Mine, 65 km SSE of Lake Rason. Known from widespread
habitats - Open Eucalyptus youngiana and sparse Callitris preissii over mixed shrubs over
open to moderately dense Triodia basedowii; Open to moderately dense Casuarina pauper
woodland over open mixed shrubs and scattered soft grasses and/or T. scariosa.

Phylum Mollusca, class Gastropoda (snails), order Stylommatophora
Camaenidae

Sinumelon cf. kalgum

Confirmed Yundamindra, Three records, one location. Habitat unknown.
78 km W
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Higher taxon,
family

Species

Status /
SRE
category

Proximity to
survey area

Habitat records (if known)

Sinumelon nullarboricum

Confirmed Yundamindra, One record. Habitat unknown.
86 km W

Hygromiidae

Prietocella barbara

Confirmed

Pupillidae

Pupoides cf. adelaidae

Confirmed 131 km WNW Two records. Habitat unknown.

Succineidae

Succinea sp.

Confirmed 153 km WNW One record. Habitat unknown.

82 km NW

One record. Unknown habitat.
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5.2 FIELD SURVEY
5.2.1 Flora and vegetation
5.2.1.1 Flora assemblage
A total of 306 flora taxa were recorded comprised of 275 identified to taxon level and 31 species that
could only be identified to genus (29) or family (2) level (Appendix 7). Of the 31 identified to genus
level, four were considered potentially undescribed species (refer 5.2.1.2).
The 304 taxa identified to at least genus level represented 35 families and 105 genera (Appendix 7).
Species richness ranged from 5-32 species between quadrats (not including the smaller Tecticornia
quadrats; Appendix 2). All species identified to genus level represented native species, no introduced
species were recorded. The assemblage comprised 265 perennial species, 19 annual species, 17
species that are sometimes annual and sometimes longer lived depending on the seasons, and five
specimens for which a life cycle could not be determined or was not recorded on FloraBase (WA
Herbarium 1998-). The most prominent families recorded were Fabaceae (56 spp.), Chenopodiaceae
(49 spp.), Poaceae (32 spp.), Scrophulariaceae (29 spp.), Malvaceae (23 spp.) and Myrtaceae (19 spp.).

5.2.1.2 Significant flora
No Threatened flora were recorded during the field survey. Two Priority flora were recorded
Philotheca linearis (P1) and Goodenia lyrata (P3), the former from a single plant just outside the RA,
and the latter from two populations within/on the boundary of the DA (Table 5-7; Figure 5-5).
Specimens of four taxa were collected from the survey area (Table 5-7, Figure 5-5) that displayed
anomalous features and potentially represent new species and are subsequently considered
significant flora (refer to section 2.2.4). Details of the features of each species that identify them as
undescribed species are as follows:
•

Acacia sp. nov. Irwin Hills

o woody shrubs 40-150 cm high, stems and branches ascending to spreading, light
grey

o tips of young shoots and stems sometimes resinous
o phyllodes oblique, asymmetrical (sigmoidal), 3-6 mm long x 2-4 mm wide, green to
yellowish-green, mucro excentric, gland terminal (just above mucro)

o inflorescences simple, globular, buds and stamens of open flowers creamy orange to
pale orange in colour

o pods erect, flattened, lanceolate with obtuse apex, reddish-brown to dark brown,
glabrous with surface appearing matted in texture

o seeds not seen
o plants favour sand dunes systems with pale yellowish-orange sands
•

Dysphania sp. nov. Irwin Hills

o small annual species with a basal rosette of simple, oblong to elliptic leaves which
are sparsely covered with glandular trichomes

o inflorescences erect (5-15 mm high), densely spicate, slender (1.0-1.5 mm wide),
pale greenish-yellow
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o flowers each with three tepals which are slightly keeled, incurved and thin in crosssection (not inflated)

o seed brown, smooth, elliptic to ovular in shape bearing a single style
o plants favour shorelines and drainages in proximity to calcareous-based saline lakes
•

Eragrostis sp. nov. Irwin Hills

o tufted perennial grass with erect stems
o cataphylls with thick woolly hairs at their base and inner surfaces, distinctly ribbed
on outer surfaces, acutely to pungently tipped

o stems, leaf sheaths and leaf blades distinctly ribbed and are plumose, covered with
wiry antrorse hairs

o leaf blades linear, inrolled, appearing terete. Veins distinctly ribbed and trichomes
with distinct tuberculate bases

o inflorescence a fine, erect panicle 10-30 cm high, rachis and rachilla scabrid. Small
black glands present in the axils of panicles branches

o spikelets subterete, 2-3 mm long with 2-5 florets. Glumes reddish purple with
hyaline margins

o plants favour shorelines and drainages in proximity to calcareous-based saline lakes
•

Sida sp. nov. Irwin Hills
o

erect shrubs, up to 50 cm high, main stem straight and branches spreading to
upward facing

o

stems pale rusty cream colour, densely covered with stellate trichomes

o

leaves oblong to broadly ovate in shape, bases cordate & tips rounded to obtuse

o

upper surfaces of leaves are felty in texture, pale yellowish-green in colour

o

lower surfaces of leaves pale greyish-green in colour

o

leaf margins with bluntly serrate, slightly paler in colour than the remainder of the
upper leaf surface

o

pedicels slender, distinctly shorter than mature petioles & are articulated at 2/3
along their length towards apex. Pedicels slightly thicker above the articulation

o

flowers singular in axils, they are erect (orientated upwards) at anthesis but
gradually become pendulous during fruit and seed maturation

o

petals bright yellow, relatively small being 1.0-1.3 times the length of the underlying
calyx lobes

o

fruit (a schizocarp) mostly enclosed by clasping calyx lobes, predominantly six
mericarps per fruit

o

mericarps distinctly rugulose on outer surface and glabrous, mericarp tips are
bifurcately lobed and pointed inwards to the columella

o

the basal portion of the (downward facing) pedicels remain persistent after seed/
fruit maturation and disarticulation

o

plants favour sandplains associated with mallee woodlands.
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One specimen of Gilesia biniflora was collected from the survey area. This species is not recognised as
extant in WA by FloraBase (WA Herbarium 1998-), although one specimen is recorded near Shark Bay
on the Australasian Virtual Herbarium (AVH; CHAH 2020), with the specimen held in the NSW
Herbarium.
Twenty species were recorded as having a range extension for the survey area, of these, twelve were
recorded as having a range extension less than 100 kms (~30 – 90 kms): Acacia craspedocarpa,
Chrysitrix distigmatosa, Cryptandra graniticola, Dysphania simulants, Goodenia lyrata (P3, range
extension 75 km south), Jasminum didymium subsp. lineare, Lawrencia helmsii, Maireana brevifolia,
Muelleranthus stipularis, Philotheca linearis (P1, range extension 50 km south), Sida cardiophylla,
Trachymene bialata. A significant (over 100 km) range extension was recorded for eight species (Figure
5-5; Table 5-7) and therefore these records are considered significant for the species (refer to section
2.2.4).
A specimen of all significant flora will be lodged with the WA Herbarium and a Threatened and Priority
flora report form submitted to DBCA.
Table 5-7
Species
Philotheca
linearis

Details of significant flora recorded during the field survey
Distribution and
Survey
ecology1
records
P1 (DBCA), Known in WA from Recorded
range
one record and
on the rocky
extension two further
slopes of
~75 km
records in NSW
two hills in
south
(CHAH 2020).
the DA. A
Described as
total of 68
abundant in the
plants were
WA record.
recorded.
Previously
recorded in the
Shield subregion at
the base of a
granite outcrop.

Status

Photograph

Philotheca linearis recorded in field
Goodenia
lyrata

P3, range
extension
~50 km
south

Known in WA from A solitary
17 records in the
plant was
Gascoyne, Gibson recorded on
Desert, Great
a sandy
Victoria Desert,
dune
Murchison and
adjacent to
Pilbara bioregions a clay pan
in variable habitat just outside
from Eucalyptus
the RA.
woodlands on
sandy plains to
Mulga woodlands
on clay loam soils.

Goodenia lyrata recorded in the field
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Species

Status

Acacia grasbyi

Range
extension
~180 km SE

Eremophila
latrobei subsp.
filiformis

Range
extension
~190 km SE

Gilesia biniflora Range
extension
878 km SE

Haloragis
gossei var.
gossei

Hibiscus sp.
Gardneri

~100 km SE

~250 km SE

Distribution and
ecology1
Known in WA from
97 records in the
Carnarvon,
Gascoyne,
Geraldton
Sandplains,
Murchison, Tanami
and Yalgoo
bioregions in highly
variable habitat.

Survey
records
Recorded at
one location
on a hill
slope in the
DA.

Known in WA from
74 records in the
Carnarvon, Central
Ranges,
Dampierland,
Gascoyne, Gibson
Desert, Little Sandy
Desert, Murchison,
Ord Victoria Plain,
Pilbara and Tanami
bioregions in highly
variable habitat.
No records in
FloraBase, one
record in NSW.

Recorded in
sandy
clay/loam
soils on
plains, hill
tops and
slopes at a
total of 27
sites in both
survey
areas.

Known in WA from
39 record in the
Carnarvon, Central
Ranges, Gascoyne,
Gibson Desert,
GVD, Little Sandy
Desert, Murchison,
Ord Victorian Plain,
Pilbara bioregions
in recently burnt
red loamy/clay
sandplains often
with weathered
banded ironstone
and quartz.
Known in WA from
66 records in the
Carnarvon,
Gascoyne, GVD,
Little Sandy Desert,
Murchison, Pilbara
bioregions in redbrown clay/sandy

A solitary
plant was
recorded
adjacent a
creek in the
RA.
Recorded at
a total of
five sites on
hill tops and
slopes, with
one
occurring
adjacent a
creek line in
the DA.

Photograph

Acacia grasbyi (WA Herbarium 1998-)
NA

NA

Haloragis gossei var. gossei (WA
Herbarium 1998-)

Recorded at
one location
in clay/loam
soil on a hill
slope in the
DA.

NA
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Species

Melaleuca
laxiflora

Distribution and
ecology1
soils associated
with drainage lines
and/or granite
outcrops.
Range
Known in WA from
extension
143 records in the
~320 km NE Avon Wheatbelt,
Coolgardie and
Mallee bioregions
in sandy or clay
soils, often over
granite on flats and
roadsides.
Status

Survey
records

Photograph

Recorded at
two
locations on
sandy dunes
and
sandy/clay
plains in the
RA.

Melaleuca laxiflora(WA Herbarium 1998-)
Prostanthera
albiflora

Range
extension
~150 km SE

Known in WA from
66 records in the
Carnarvon,
Gascoyne, Little
Sandy Desert,
Murchison, Pilbara
and Yalgoo
bioregions in sandy
soils, ironstonerich soils, along
watercourses and
steep screes.

Sclerolaena
symoniana

Range
extension
~180 km S

Acacia sp. nov.
Irwin Hills

Anomalous
features,
potential
new species

Known in WA from
three records in
the Gibson Desert
and Great Sandy
Desert bioregions
in sandy soils on or
adjacent to salt
lakes.
NA

A solitary
plant was
recorded on
a hilltop in
clay/loam
soil with
sandstone
in the DA.

Prostanthera albiflora recorded in the field
A solitary
NA
plant was
recorded in
sandy
clay/loam
soil on a salt
lake in the
RA.
Recorded at
two
locations
within both
survey areas
on sandy
dunes and
hill tops. A
total of 31
plants were Acacia sp. nov. Irwin Hills recorded in the
recorded.
field
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Species
Dysphania sp.
nov. Irwin Hills

Status
Anomalous
features,
potential
new species

Distribution and
ecology1
NA

Eragrostis sp.
nov. Irwin Hills

Anomalous NA
features,
potential
new species

Sida sp. nov.
Irwin Hills

Anomalous NA
features,
potential
new species

Survey
records
A solitary
plant was
recorded in
sandy
clay/loam
soil on a salt
lake in the
RA.

A solitary
plant was
recorded in
sandy
clay/loam
soil on a salt
lake in the
RA.
Recorded in
red-brown
sandy clay
soils on
undulating
plains
within both
survey
areas. A
total of nine
plants were
recorded.

Photograph

Dysphania sp. nov. Irwin Hills recorded in
the field
NA

Sida
sp.
nov.

Irwin Hills recorded in the field
Species distributional information sourced from Florabase (WA Herbarium 1998-).

1

In addition to the significant species identified in Table 5-7, a further three specimens collected may
represent significant flora but this could not be definitively determined because the specimens could
not be identified positively to species of subspecies level:
•

Leptomeria aff. preissiana range extension of ~150 km north-east

•

Heliotropium ?brachythrix range extension ~190 km to south

•

Vittadinia cervicularis could not be identified to variety level, Vittadinia cervicularis var. oldfieldii
is a P1 species. The survey area is outside the recorded range of this species but within the range
of an unthreatened subspecies and so it is considered more likely to be the unthreatened taxon.

The likelihood of occurrence assessment (section 4.2.2.2) for the remaining significant species
identified in the desktop review (section 5.1.1.2) determined four species may possibly occur in the
DA and six that may occur in the RA. A total of 17 species were considered unlikely to occur in the DA
and 15 were unlikely to occur in the RA (Table 5-8).
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Table 5-8

Likelihood of occurrence for significant flora identified in the desktop review
Species

Status

Likelihood of occurrence

Acacia eremophila var.
Numerous nerved variant
(A.S. George 11924)

P3

Possible, suitable habitat in DA and RA, sections of which were not
searched, and the survey area ocucrs within the recorded range of
the species.

Acacia eremophila var.
variabilis

P3

Unlikely, suitable habitat DA and RA; however, the survey area is
outside the recorded range of the species.

Baeckea sp. Sandstone (CA
Gardner sn 26 Oct 1963)

P3

Unlikely, suitable habitat DA and RA; however, the survey area is
outside the recorded range of the species.

Bossiaea eremaea

P3

Possible, suitable habitat in DA and RA, sections of which were not
searched, and the survey area occurs within the recorded range of
the species.

Calandrinia sp. Menzies (F
Hort et al FH 4100)

P3

Unlikely, suitable habitat DA and RA; however, the survey area is
outside the recorded range of the species.

Calytrix hislopii

P3

Unlikely, no suitable habitat in DA or RA and survey area occurs
outside of the recorded range of the species.

Calytrix praecipua

P3

Unlikely, no suitable habitat in DA or RA and survey area occurs
outside of the recorded range of the species.

Conospermum toddii

P4

Unlikely, no suitable habitat in DA or RA.

Dampiera eriantha

P2

Unlikely, suitable habitat DA and RA; however, the survey area is
outside the recorded range of the species.

Dicrastylis cundeeleensis

P4

Unlikely, no suitable habitat in the DA or RA and survey area
occurs outside the recorded range of the species.

Eremophila arachnoides
subsp. tenera

P3

Unlikely, suitable habitat in DA and RA; however, the survey area
is outside the recorded range of the species.

Frankenia glomerata

P4

Unlikely in the DA as only a small area of suitable habitat present
and was adequately searched for the species.
Possible in the RA as suitable habitat present that was not
completely searched and the survey area occurs within the
recorded distribution of the species.

Goodenia lyrata

P3

Recorded.

Grevillea secunda

P4

Possible, suitable habitat in DA and RA, sections of which were not
searched, and the survey area occurs in the recorded range of the
species.

Malleostemon sp. Officer
Basin (D Pearson 350)

P2

Unlikely, no suitable habitat in the DA or RA and survey area
occurs outside the recorded range of the species.

Melaleuca apostiba

P3

Unlikely in the DA as only a small area of suitable habitat present
and was adequately searched for the species.
Possible in the RA as suitable habitat that was not completely
searched, and the survey area occurs within the recorded
distribution of the species.

Olearia arida

P4

Possible, suitable habitat in DA and RA, sections of which were not
searched. and the survey area occurs within the recorded range of
the species.

Philotheca linearis

P1

Recorded.

Philotheca tubiflora

P1

Unlikely, no suitable habitat in the DA or RA and survey area
occurs outside the recorded range of the species.
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Species

Status

Likelihood of occurrence

Phyllanthus baeckeoides

P3

Unlikely, no suitable habitat in the DA or RA and survey area
occurs outside the recorded range of the species.

Tecticornia mellarium

P1

Unlikely, small area of suitable habitat in the DA that was
adequately searched for the species, unlikely in the RA as it lies
outside the recorded range of the species.

Tecticornia sp. Lake Way (P.
Armstrong 05/961)

P1

Unlikely, small area of suitable habitat in the DA that was
adequately searched for the species, unlikely in the RA as it lies
outside the recorded range of the species.

Thryptomene nealensis

P3

Unlikely, no suitable habitat in the DA or RA and survey area
occurs outside the recorded range of the species.

5.2.1.3 Introduced flora
No introduced flora species were recorded during the field surveys.

5.2.1.4 Unidentified flora
A total of 31 specimens collected during the survey could not be identified to species level (Table 5-9),
the four species considered to represent undescribed species and 27 specimens that lacked sufficient
taxonomic characters, as plants were sterile (lacking reproductive structures) or reproductive
structures were too old/dry or damaged to be useful.
Table 5-9

Unidentified taxa recorded during the field survey
Taxon

Comments

Asteraceae sp.

Old and dry with damaged reproductive structures

Vittadinia sp.

Damaged reproductive structures

Heliotropium ?brachythrix

Damaged reproductive structures

Dysphania sp. nov. Irwin Hills

Novel features

Maireana sp.

Sterile

Tecticornia sp. sterile 1

Sterile

Tecticornia sp. sterile 2

Sterile

Tecticornia sp. sterile 3

Sterile

Tecticornia sp. sterile 4

Sterile

Convolvulus sp.

Sterile

Acacia ?minyura

Sterile

Acacia sp.

Sterile

Acacia sp. (fine curly)

Sterile

Acacia sp. nov. Irwin Hills

Novel features

Orianthera ?nuda

Damaged reproductive structures

Abutilon ?otocarpum

Damaged reproductive structures

Sida sp. nov. Irwin Hills

Novel features

Sida sp.

Sterile

Sida aff. cardiophylla

Sterile

Sida aff. spodochroma

Sterile
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Taxon

Comments

Eucalyptus sp.

Sterile seedling in recently burnt area

Aristida sp.

Sterile

Austrostipa sp.

Sterile

Eragrostis aff. kennedyae

Damaged reproductive structures

Eragrostis sp. nov. Irwin Hills

Novel features

Poaceae sp.

Old and dry with damaged reproductive structures

Triodia sp.

Sterile

Hakea sp.

Sterile

Cryptandra sp.

Sterile

Leptomeria aff. preissiana

Sterile

Eremophila sp.

Sterile

5.2.1.5 Vegetation types
Native vegetation was mapped in 28,618.8 ha (99.3%) of the combined survey area. The remainder,
200.3 ha (0.7%), was cleared, occupied by roads and existing mine areas. Within the combined survey
area, 19 vegetation types were defined based on the cluster analysis (Figure 5-6).
Of these, 16 were recorded within the DA (Figure 5-7). Broadly, the 19 vegetation types comprised:
•

Eucalyptus mallee woodlands (2)

•

Eucalyptus woodlands (3)

•

Acacia (mulga) woodlands (4)

•

Acacia quadrimarginea woodland

•

Casuarina woodlands (2)

•

Cratystylis shrubland

•

Halophytic shrublands (3)

•

Melaleuca shrublands (2)

•

Tussock grassland.

Three woodlands, AcElTtEe, EgAlTb and EcAhTb, make up 67% of the combined survey area. AcElTtEe
was determined to be the most dominant vegetation type, covering 35.0% of the survey area. This
vegetation type is described as a low open woodland to open forest of mulga (Acacia caesaneura, A.
incurvaneura, A. aptaneura), over mid sparse to open shrubland of Eremophila latrobei subsp.
filiformis, E. latrobei subsp. glabra, and Psydrax suaveolens, over sparse shrubland of Teucrium
teucrifloraum, Solanum lasiophyllum, Prostanthera althoferi subsp. althoferi, over sparse to open
tussock grassland of Eragrostis eriopoda, Paspalidium basicladum, and variably present Triodia
basedowii.
EgAlTb covers 19.2% of the survey area. This vegetation type is described as a low to mid open
woodland of Eucalyptus gongylocarpa, with or without E. youngiana and/or E. concinna, over mid
sparse shrubland of Acacia ligulata, Hakea francisiana, and Acacia sibina, over hummock grassland of
Triodia basedowii.
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EcAhTb covers 12.5% of the survey area. This vegetation type is described as a low to mid open mallee
woodland of Eucalyptus concinna and/or E. horistes with mulga (A. caesaneura, A. mulganeura, A.
aneura), over variable mid isolated shrubs to open shrubland of Acacia hemiteles, A. ligulata, and
Dodonaea lobulata, over hummock grassland of Triodia basedowii.
The EcAhTb vegetation type was the dominant vegetation in the DA comprising 33.5%, with two
Casuarina woodlands the next most prominent vegetation types, CpAdPo (13.9%) and CpEpSsTb
(12.2%). Combined these woodlands accounted for 69.9% of the DA.
CpAdPo is described as low open woodland of Casuarina pauper with or without mulga (Acacia
macraneura, A. incurvaneura), over tall sparse to open shrubland of Acacia duriuscula, Acacia
tetragonophylla, and Santalum spicatum, over mid sparse to open shrubland of Eremophila oldfieldii
subsp. angustifolia, Senna artemisioides subsp. filifolia, and S. cardiosperma, over low open shrubland
of Ptilotus obovatus and Scaevola spinescens.
CpEpSsTb is described as low open woodland of Casuarina pauper with or without Acacia burkittii,
over mid sparse to open shrubland of Eremophila pantonii, Senna artemisioides subsp. filifolia, over
low sparse shrubland of Scaevola spinescens, Ptilotus obovatus, Olearia muelleri, over isolated
tussocks to sparse tussock grassland of Triodia basedowii.
Three vegetation types in the DA showed limited distribution (<1% of DA):
•

Ml 0.3%

•

MpEp 0.3%

•

ElEpSs 0.2%.

The majority of the Ml and MpEp vegetation types occurred in the DA, with only a small proportion of
the total area of each, 34.8% and 30.2% respectively, recorded in the RA. Conversely, 95.0% of ElEpSs
vegetation type occurred in the RA, with just 5.0% recorded in the DA.
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Figure 5-6

Hierarchical clustering (UPGMA) of the flora quadrats of the survey area
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Table 5-10
Vegetation
type

Vegetation types, description and extent in the survey area
Site/s

Vegetation description

AcElTtEe

IHA008, IHB040,
IHB045, IHB056,
IHB057, IHB058,
IHB070,
IHB071R,
IHB072,
IHB082A,
IHB083, IHB084,
IHB106R,
IHB214, IHC141R

Low open woodland to open forest of mulga (Acacia
caesaneura, A. incurvaneura, A. aptaneura), over mid
sparse to open shrubland of Eremophila latrobei subsp.
filiformis, E. latrobei subsp. glabra, and Psydrax
suaveolens, over sparse shrubland of Teucrium
teucrifloraum, Solanum lasiophyllum, Prostanthera
althoferi subsp. althoferi, over sparse to open tussock
grassland of Eragrostis eriopoda, Paspalidium
basicladum, and variably present Triodia basedowii.

AqElf

IHB023, IHB025,
IHB026

Tall sparse to open shrubland of Acacia quadrimarginea
with or without A. ramulosa var. ramulosa or mulga (A.
aptaneura, A. caesaneura, A. fuscaneura), over mid
sparse shrubland of Eremophila latrobei subsp. filiformis,
Dodonaea rigida, Scaevola spinescens.

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA

Representative photograph

10,094.3, 76.1, 1.7%
35.0%

274.6,
1.0%

88.4, 1.9%
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Vegetation
type
AsppAbMp

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA

Site/s

Vegetation description

IHA003, IHA017,
IHA019, IHA020,
IHA028, IHB011,
IHB039, IHC149R

Low open woodland to woodland of mulga (Acacia
aptaneura, A. caesaneura, A. mulganeura), over tall open
shrubland of Acacia burkittii, A. tetragonophylla, and
Santalum spicatum, over low sparse chenopod shrubland
to shrubland typically of Maireana pyramidata, Ptilotus
obovatus, and Atriplex vesicaria.

466.5,
1.6%

172.1,
3.7%

Low sparse to open woodland of mulga (A. aneura, A.
caesaneura, A. incurvaneura, A. aptaneura, A.
mulganeura), over open tall shrubland of Acacia
ramulosa var. ramulosa and A. burkittii, over mid sparse
shrubland of A. tetragonophylla, Dodonaea rigida, and
Senna cardiosperma, over low sparse shrubland of
Ptilotus obovatus, Scaevola spinescens, and Teucrium
teucriflorum.

2156.9,
7.5%

362.9,
7.8%

AsppArrAtPo IHA009, IHA018,
IHB021, IHB041,
IHB054, IHB064,
IHB073,
IHB076R,
IHB077, IHB712,
IHC055R,
IHC059aR,
IHC078R,
IHC140R,
IHC145R,
IHC156R

Representative photograph
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Vegetation
type

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA

Site/s

Vegetation description

AsppSaaMp

IHA012R,
IHA014, IHA015,
IHA016, IHA025,
IHA026, IHC157R

Low open woodland to woodland of mulga (Acacia
aptaneura, A. aneura, A. caesaneura), A. tetragonophylla,
over sparse mid shrubland of Senna artemisioides subsp.
x artemisioides, over variable low sparse chenopod
shrubland of Maireana pyramidata, Atriplex vesicaria,
and Sclerolaena diacantha.

445.2,
1.5%

329.4,
7.1%

CpAdPo

IHA027, IHB022,
IHB024R, IB028,
IHB067, IHB085,
IHB090,
IHC047R,
IHC048R,
IHC049R,
IHC059R,
IHC080, IHC081

Low open woodland of Casuarina pauper with or without
mulga (Acacia macraneura, A. incurvaneura), over tall
sparse to open shrubland of Acacia duriuscula, Acacia
tetragonophylla, and Santalum spicatum, over mid sparse
to open shrubland of Eremophila oldfieldii subsp.
angustifolia, Senna artemisioides subsp. filifolia, and S.
cardiosperma, over low open shrubland of Ptilotus
obovatus and Scaevola spinescens.

1781.0,
6.2%

642.5,
13.9%

Representative photograph
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Vegetation
type

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA

Site/s

Vegetation description

CpEpSsTb

IHA005, IHB062,
IHC075R,
IHC087A,
IHC150R

Low open woodland of Casuarina pauper with or without
Acacia burkittii, over mid sparse to open shrubland of
Eremophila pantonii, Senna artemisioides subsp. filifolia,
over low sparse shrubland of Scaevola spinescens,
Ptilotus obovatus, Olearia muelleri, over isolated tussocks
to sparse tussock grassland of Triodia basedowii.

2631.78,
9.1%

563.4,
12.2%

CsAv

IHB005, IHB008,
IHB010b,
IHB063R,
IHC086, IHC087

Variably present low isolated trees (to open woodland) of
Acacia caesaneura, over mid open shrubland to
shrubland of Cratystylis subspinescens, over low
chenopod sparse shrubland of Atriplex vesicaria,
Frankenia setosa, and Maireana triptera.

420.8,
1.5%

64.2, 1.4%

Representative photograph
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Vegetation
type

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA

Site/s

Vegetation description

EcAhTb

IHA004, IHA010,
IHB009,
IHB030R,
IHB033a,
IHB066, IHB101,
IHB102,
IHC115R,
IHC148R

Low to mid open mallee woodland of Eucalyptus
concinna and/or E. horistes with mulga (A. caesaneura, A.
mulganeura, A. aneura), over variable mid isolated
shrubs to open shrubland of Acacia hemiteles, A. ligulata,
and Dodonaea lobulata, over hummock grassland of
Triodia basedowii.

3615.76,
12.5%

1551.2,
33.5%

EgAlTb

IHA001,
IHB012a,
IHB066aR,
IHB069R,
IHB103R,
IHB104R, IHB105

Low to mid open woodland of Eucalyptus gongylocarpa,
with or without E. youngiana and/or E. concinna, over
mid sparse shrubland of Acacia ligulata, Hakea
francisiana, and Acacia sibina, over hummock grassland
of Triodia basedowii.

5558.16,
19.3%

333.67,
7.2%

Representative photograph
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Vegetation
type

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA

Site/s

Vegetation description

ElAhTb

IHA002, IHA006,
IHA007,
IHA011R,
IHA013R

Low open mallee woodland of Eucalyptus longissima with
variably present mulga (Acacia aptaneura, A. caesaneura,
A. aneura), over mid sparse shrubland of Acacia
hemiteles, A. nyssophylla, and Senna artemisioides subsp.
filifolia, over open hummock grassland of Triodia
basedowii.

572.67,
2.0%

183.6,
4.0%

ElEpSs

IHB001, IHB002,
IHB004, IHB100,
IHC019AR,
IHC078R,
IHC155R,
IHB107R

Low to mid open woodland of Eucalyptus lesouefii, over
mid sparse to open shrubland of Eremophila pantonii,
Senna artemisioides subsp. filifolia, and Dodonaea
lobulata, over low sparse shrubland of Scaevola
spinescens, Ptioltus obovatus, and Atriplex vesicaria.

143.4,
0.59%

7.2, 0.2%

Representative photograph
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Vegetation
type

Site/s

Vegetation description

EoTb

IHB003, IHB029,
IHB037

Low sparse to open woodland variably of Eucalyptus
oleosa subsp. oleosa, E. horistes, and E. youngiana, over
variable isolated shrubs including Acacia jenerae, Senna
artemisioides subsp. filifolia, and Dodonaea viscosa
subsp. angustissima, over sparse hummock grassland to
hummock grassland of Triodia basedowii or T. ?longiceps.

FsEd

IHC144R

Low sparse halophytic shrubland of Frankenia setosa, F.
cinera, and Atriplex vesicaria, over sparse tussock
grassland of Eragrostis dielsii.

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA
304.6,
1.16%

Representative photograph

136.5,
3.0%

12.2, 0.0% 16.0, 0.3%
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Vegetation
type

Site/s

Vegetation description

Ml

IHA019, IHC152R Mid shrubland of Melaleuca laxiflora, over variable low
chenopod shrubland of Atriplex spp., and Frankenia spp.

MpEp

IHA021,
IHC135R,
IHC151R

Low open chenopod shrubland of Maireana pyramidata,
Atriplex vesicaria, and Maireana tomentosa, over sparse
tussock grassland varibaly of Eragrostis eriopoda,
Enteropogon ramosus, and Eragrostis dielsii.

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA
24.0,
0.01%

Representative photograph

15.8, 0.3%

22.7, 0.1% 24.2, 0.5%
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Vegetation
type

Site/s

Vegetation description

MsTsp

IHB017

Tall shrubland of Melaleuca sheathiana, over low sparse
samphire shrubland to samphire shrubland of Tecticornia
sp. sterile 4.

ScEp

IHA022,
Mid isolated shrubs of Senna cardiosperma and S.
IHA023R, IHA024 artemisioides subsp. x artemisioides, over open tussock
grassland of Enneapogon polyphyllus, Aristida contorta,
and Enneapogon caerulescens.

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA
7.8, 0.0%

Representative photograph

N/A

58.6, 0.2% 58.6, 1.3%

70

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
Prepared for Minara Resources Ltd
Vegetation
type
TspEd

Cleared
Total

Site/s
IHB017,
EXO20Q01T2

Vegetation description
Open samphire shrubland of Tecticornia sp. sterile 3, T.
undulata, and T. indica subsp. bidens, over sparse tussock
grassland of Eragrostis dielsii.

Extent in Extent in
RA (ha), % DA (ha), %
of RA
of DA
28.0,
0.09%

N/A

200.3,
0.7%

24.12,
0.5%

24,193.7,
100%

4,625.4,
100%

Representative photograph
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5.2.1.6 Vegetation condition
Remnant vegetation in the survey area was recorded to be in Excellent to Good condition (Figure 5-8)
with the majority of the survey area (55%) containing vegetation in Excellent condition and a further
43.88% in Very Good condition, with only some relatively slight signs of damage caused by humans
since European settlement (Table 5-11). A very small proportion of the survey area (0.19%) was
classed as Good, showing more obvious signs of damage caused by humans since European
settlement.
No areas within the survey area were mapped as Poor or Degraded. Less than 1% of the survey area
was classed as Cleared, occupied by roads and existing mining areas.
Table 5-11
Condition
rating

Vegetation condition – extent of each condition rating in survey area
RA
Area (ha)

% of RA

DA
Vegetation types

Excellent

1,5907.4

55.2 AcElTtEe, AqElf,
AsppAbMp,
AsppArrAtPo,
AsppSaaMp, CpAdPo,
CpEpSsTb, CsAv,
EcAhTb, EgAlTb,
ElEpSs, EoTb, Ml,
MpEp, MsTsp ,FsEd

Very Good

12,656.7

43.9 AcElTtEe,
AsppArrAtPo, CpAdPo,
EcAhTb, EgAlTb,
ElEpSs, EoTb, MpEp,
ScEp

Good

54.8

Poor

-

Degraded

-

Cleared
Total

200.2
28,819.1

0.2 CpAdPo

Area (ha)
4,306.7

264.3

% of DA

Vegetation types

93.1 AcElTtEe, AqElf,
AsppAbMp,
AsppArrAtPo,
AsppSaaMp, CpAdPo,
CpEpSsTb, CsAv,
EcAhTb, EgAlTb,
ElEpSs, EoTb, Ml,
MpEp
5.7 ElEpSs, ScEp

30.2

0.7 -

- -

-

- -

- -

-

- -

0.7 Cleared
100%

24.2
4,625.4

0.5 Cleared
100%
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5.2.1.7 Significant vegetation
None of the vegetation types within the survey area were considered to represent any TEC or PECs.
Six of the vegetation types (AqElf, EgAlTb, ElEpSs, EcAhTb, AcElTtEe, FsEd) were considered significant
as they contain significant flora, either Priority species and/or new species (Table 5-12). Five
vegetation types (AqElf, EgAlTb, ElEpSs, Ml, CpAdPo) were considered significant as habitat for large
(>100 km) range extension species in which only one or two specimens were recorded (Table 5-7).
Vegetation type AsppAbMp is significant as habitat for Gilesia biniflora as it is the first record of the
species in WA according to FloraBase (WA Herbarium 1998-).
Large range extensions were recorded for Eremophila latrobei subsp. filiformis and Haloragis gossei
var. gossei (Table 5-7). However, both species were recorded at several locations, 27 and five sites
respectively, where they were abundant and therefore the vegetation in which they occurred was not
considered locally significant.
There were numerous moderate (<100 km) range extensions of species recorded (Table 5-7). This was
considered to reflect the lack of previous survey in the region rather than represent large outlying
populations for the species and subsequently the vegetation types in which they occurred were not
considered locally significant.
Three vegetation types were considered locally significant due to restricted distribution (<1% of survey
area; Table 5-12) in the DA, Ml, MpEp and ElEpSs (Table 5-12). Several other vegetation types had a
restricted distribution in the RA; however, as the mapping is preliminary for the RA based on low
intensity survey, further survey is required to determine their true extent and whether they represent
restricted vegetation types.
In total, six vegetation types were considered to have local or regional significance (Table 5-12).
Table 5-12

Significant vegetation types in the survey area

Vegetation type
AqElf

Significance
Habitat for Philotheca linearis (P1)
Habitat for large range extension for Prostanthera albiflora

EgAlTb

Habitat for Acacia sp. nov
Habitat for large range extension for Acacia grasbyi

ElEpSs

Habitat for Goodenia lyrata (P3)
Habitat for large range extension for Sclerolaena symonii
Restricted distribution in DA

EcAhTb

Habitat for Sida sp. nov

AcElTtEe

Habitat for Sida sp. nov

FsEd

Habitat for Dysphania sp. nov. and Eragrostis sp. nov.

Ml

Habitat for large range extension for Melaleuca laxiflora, restricted distribution in DA

AsppAbMp

Habitat for Gilesia biniflora, first record of the species in WA

CpAdPo

Habitat for large range extension for Hibiscus sp. Gardneri

MpEp

Restricted distribution in DA
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5.2.2 Terrestrial fauna
5.2.2.1 Vertebrate fauna
5.2.2.1.1 Habitats
Seven broad fauna habitat types were identified in the survey area (Table 5-13; Figure 5-9), the
predominant habitats in both the DA and RA comprising mulga woodland and mallee over spinifex.
Less extensive areas of Mid-tall Acacia or Melaleuca shrubland, rocky hills and outcrops, eucalypt
woodland, and salt flats including lakebeds were also present, all associated with the palaeodrainage
and a range of low hills in the western part of the RA. Sand dunes occurred in the RA but were not
present in the DA. Eucalypt woodland was also absent from the DA. Descriptions of each fauna habitat
type and their extent are provided in Table 5-13.
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Table 5-13
Habitat
type

Extent and description of each fauna habitat in the survey area
Site/s

Extent and
% of RA

Extent and
% of DA

Mulga overstorey, typically with sparse
16,615.8 ha
understorey of diverse shrubs and scattered
(57%)
patches of spinifex. Primarily found in and
near drainages with heavy clay soils.
Contains Malleefowl habitat.

1,976.8 ha
(42.7%)

Description

Mulga
woodland

F02, F04, LDR01,
LDR02, LDR03,
LDR07, MF05,
MFSPFH03, Mulga
woodland Opp,
OppBird1

Mallee
over
spinifex

F01, F03, F06, LDR06, Scattered eucalypt mallees over spinifex of
varying age and density. Prevalent
MF01, MF06
throughout the DA. Substantial areas of this
habitat burnt between the first and second
fauna surveys. Contains Malleefowl habitat.

9,262.3 ha
(32.1%)

Representative photograph

2,215.7 ha
(47.9%)
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Habitat
type

Extent and
% of RA

Extent and
% of DA

Dense to open Mid-tall Acacia and
Melaleuca shrubland with scattered trees
or mallees, on hill slopes, drainages and
lake margins. Contains Malleefowl and SRE
habitat.

5,71.5 ha
(1.9%)

135.6 (2.9%)

A series of low rocky hills runs NNW to SSE
through the DA, with dense to open
shrubland, woodland or tussock grass
vegetation. Cooler microclimates with
higher soil moisture on southeast facing
slopes have the potential to contain SRE
invertebrates.

5,58.1 ha
(1.9%)

264.1 ha
(5.7%)

Site/s

Description

Mid-tall
shrubland

Bat Creek, IHCamp,
LDR05, MF02, MF03,
MF04, MF07,
MFSPFH01,
MFSPFH02, QHOPP,
QHS01, S09

Rocky hills
and
outcrops

F05, QuartzHill, East
Hill

Representative photograph
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Habitat
type

Site/s

Description

Sand dunes Dune opp, Sand Dune Linear dunes of yellow-orange sand with tall
eucalypts, dense pockets of Calitris and
understories of mixed shrubs and spinifex
interspersed with spinifex sandplain. Found
only in the southeast corner of the RA.
Potential habitat for Sandhill Dunnart.

Eucalypt
woodland

No sites in this
habitat

Open eucalypt woodland over mixed shrubs
or spinifex on sandy and calcareous rises,
mainly around salt lakes in southwest of
survey area.

Extent and
% of RA

Extent and
% of DA

1,418.9 ha
(4.9%)

0.0 ha

136.2 ha
(0.5%)

0.0 ha

Representative photograph
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Habitat
type
Salt flats

Cleared

Site/s
NP01, NP02, NP03,
NP04

Extent and
% of RA

Extent and
% of DA

Salt flats contain mostly low samphire and
are fringed with occasional Melaleuca
thickets and old spinifex, often on low
calcrete rises. Portions of some the flats
occur inside the SW boundary of RA, ~850
m from the DA. Fringing older spinifex could
potentially provide nesting habitat for Night
Parrot after substantial rainfall.

56.1 ha
(0.2%)

8.9 ha
(0.2%)

No vegetation or outcrop.

200.3 ha
(0.7%)

24.2 ha
(0.5%)

Description

Representative photograph
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from the field survey
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5.2.2.1.2 Assemblage
A total of 108 terrestrial vertebrate species representing 67 families and 81 genera were recorded in
the survey area during the field surveys (Appendix 6). The assemblage included 104 native species and
four introduced species, all mammals (Table 5-14).
Table 5-14

Number of vertebrate species recorded in survey in comparison to desktop results,
by group
Group

Desktop results
Introduced

Field results

Native

Total

Introduced

Native

Total

Amphibians

0

0

0

0

0

0

Reptiles

0

42

42

0

42

42

Birds

0

82

82

0

44

44

Mammals

8

8

16

4

18

22

8

132

140

4

104

108

Total

The recorded assemblage represents 77.1% of the total number of expected species identified in the
desktop review and represents 48% of the individual species identified in the desktop review. The
species accumulation curves indicate that with respect to just the six systematic trap sites the survey
effort was appropriate for the area (Figure 5-10). The curves of all four indices are almost flat by
sample 12 (particularly the Jacknife1 and Sobs indices) and thus additional effort would likely record
few additional species. The addition of the remaining site data would likely further flatten each curve.

Figure 5-10

Species accumulation curves for the six systematic sites operated in autumn and
spring surveys
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Skinks (Scincidae) were the most speciose group of reptiles with a total of 24 species observed. Of
these, 11 skink species belonged to the genus Ctenotus. The detection of five snakes of the family
Elapidae was also notable.
Bird families with relatively high representation in the survey included Acanthizidae (11 species),
Cractidae (four species) and Meliphagidae (four species). Mammal species detected included a large
proportion of bats (~50% of all mammals recorded) due to the extensive use of ultrasonic recorders;
this included Nyctophilus major tor (Central Long-eared Bat; P3) which was not recorded in the
desktop review.
No amphibians were recorded in the field survey.
A total of 41 species were recorded during the survey that were not identified in the desktop review,
including:
•

•

•

15 reptiles
o

Bicycle Dragon (Ctenophorus cristatus)

o

Spotted-necked Ctenotus (Ctenotus greeri)

o

Orange-tailed Finesnout Ctenotus (Ctenotus leae)

o

Butler's Legless Lizard (Delma butleri)

o

Fine-faced Gecko (Diplodactylus pulcher)

o

Southern Pygmy Spiny-tailed Skink (Egernia depressa)

o

Goldfields Crevice Skink (Egernia formosa)

o

Broad-banded Sand Swimmer (Eremiascincus richardsonii)

o

Moon Snake (Furina ornata)

o

Central Deserts Robust Slider (Lerista desertorum)

o

Monk Snake (Parasuta monachus)

o

Mulga Snake (Pseudechis australis)

o

Western Shield Spiny-tailed Gecko (Strophurus wellingtonae)

o

Central Blue-tongue (Tiliqua multifasciata)

o

Barking Gecko (Underwoodisaurus milii)

seven birds
o

Samphire Thornbill (Acanthiza iredalei)

o

Horsfield's Bronze Cuckoo (Chrysococcyx basalis)

o

Varied Sittella (Daphoenositta chrysoptera)

o

Scarlet-chested Parrot (Neophema splendida)

o

Australian Boobook (Ninox boobook)

o

Western Gerygone (Gerygone fusca)

o

Crested Pigeon (Ocyphaps lophotes)

18 mammals (nine of which are bats)
o

Burrowing Bettong (Bettongia lesueur)
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o

Gould's Wattled Bat (Chalinolobus gouldii)

o

Greater Stick-nest Rat (Leporillus conditor)

o

Western Grey Kangaroo (Macropus fuliginosus)

o

Euro (Macropus robustus)

o

Red Kangaroo (Macropus rufus)

o

Southern Ningaui (Ningaui yvonneae)

o

Spinifex Hopping-mouse (Notomys alexis)

o

Lesser Long-eared Bat (Nyctophilus geoffroyi)

o

Central Long-eared Bat (Nyctophilus major tor)

o

South-Western Free-tailed Bat (Ozimops kitcheneri)

o

Inland Free-tailed Bat (Ozimops petersi)

o

Yellow-bellied Sheath-tailed Bat (Saccolaimus flaviventris)

o

Inland Broad-nosed Bat (Scotorepens balstoni)

o

Little long-tailed Dunnart (Sminthopsis dolichura)

o

Hairy-footed Dunnart (Sminthopsis hirtipes)

o

Inland Forest Bat (Vespadelus baverstocki)

o

Finlayson's Cave Bat (Vespadelus finlaysoni).

5.2.2.1.3 Significant vertebrate fauna
One Threatened and one Priority extant vertebrate species were recorded (Table 5-15; Figure 5-9):
•

Malleefowl (Leipoa ocellata) (VU, EPBC & BC Acts) –
o

o

•

within the DA, evidence of active occupation was sparsely distributed
▪

one active mound

▪

two sets of tracks

▪

foraging evidence

within the RA evidence was also sparsely distributed and also suggested recent
occupation
▪

two recently active mounds in close proximity

▪

one dormant mound

▪

one set of tracks

▪

one record of foraging activity

▪

three old/degraded mounds.

Central Long-eared Bat (Nyctophilus major tor) (P3, DBCA list) – tentatively recorded from
ultrasonic recordings at two sites associated with the margins of the salt flat system, both
outside the DA and one of which was outside the survey area altogether. It was not recorded
from the other habitats present in the survey area.
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The likelihood of occurrence assessment (section 4.2.3.8) for the remaining significant species
identified in the desktop review (section 5.1.1.2) determined five were likely to occur in the survey
area, nine may possibly occur and ten are unlikely to occur (Table 5-16).
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Table 5-15
Species
Leipoa
ocellata
Malleefowl

Details of significant vertebrate fauna recorded during the field survey
Status

Distribution, ecology, threats

Survey records

Photograph

VU (EPBC & The Malleefowl is found across the southern half of the Australian
BC Acts) continent. In Western Australia, the majority of the population is
found south of a line from Shark Bay to the Nullarbor Plain. Recent
work (Parsons 2008) highlighted the substantial contraction of the
Malleefowl distributional range in WA (-30%).

Recorded at 12
locations (006, 034, 042,
066, 067, 73, LDR06,
MF07, MFSPFH01,
MFSPFH02, MFSPFH03,
MFSPFH04) from direct
Malleefowl are typically found in mallee woodlands but also in
sightings, mounds,
Eucalyptus woodlands and shrublands. The decline of the species is
tracks, and foraging
due to several factors: land clearing, habitat fragmentation,
signs
predation from introduced predators, fire regime, competition for
food with stock, road kill and the bio-accumulation of chemicals Signs of occupation
used in agriculture (Garnett & Crowley 2000b). Their historical recorded from the DA
range is believed to have contracted by approximately 50% and RA.
(Benshemesh 1999). The population has undergone a decline of
approximately 49% over the last three generations (IUCN 2019).
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Species
Bettongia
lesueur
Burrowing
Bettong

Leporillus
conditor
Greater
Stick-nest
Rat

Status

Distribution, ecology, threats

Survey records

EX (EPBC Former range used to cover most of mainland Australia. Now two
Act; BC Act) subspecies restricted to Bernier and Dorre islands in Shark Bay
Region (B. lesueur lesueur) and Barrow and Boodie Islands
(Bettongia lesueur subsp. (Barrow and Boodie Islands)) (DoEE
2019). Burrowing Bettongs live in extensive burrow systems or
warrens generally located under limestone caprock on higher
ground (Van Dyck & Strahan 2008). Predation by feral species,
habitat disturbance and fire are considered threats (Butler 1987).
Home ranges of up to 35 ha have been recorded (Finlayson &
Moseby 2004).

Recorded from disused
warrens on calcrete hills
adjacent to salt lakes at
site 058 and NP04.
Presumed
regionally
extirpated.

VU/CD
Once found across a southern strip of WA and most of South
(EPBC Act; Australia (SA), the Greater Stick-nest Rat is now confined to a few
localities. In WA the species is restricted to Shark Bay and has
BC Act)
recently been reintroduced at the Mount Gibson Sanctuary.
Evidence of historical inland presence can still be found (Van Dyck
& Strahan 2008).

Recorded
from
remnants of an old nest
inside a cave in a rocky
outcrop at site QHS01.
Presumed
regionally
extirpated.

Photograph

Only recorded outside
the survey area.

The Greater Stick-nest Rat lives in arid and semi-arid zones where Recorded within the DA.
they can build their mounds around shrubs. Predation by
introduced mammals and competition with rabbits and cattle has
led the species to become extinct on the mainland, prior to the
recent reintroduction programs which appear to have been
successful.
Nyctophilus
major tor
Central
Long-eared
Bat

P3 (DBCA
list)

A small long-eared insectivorous bat weighting 10-20 g. It has been
recorded across the south of WA, within the Goldfields, Wheatbelt
and South Coast. It inhabits a range of habitats including eucalypt
and Allocasuarina woodlands and forests. It roosts in tree hollows,
crevices and under loose bark. At night it forages in tall eucalypt
forests of south-west Western Australia, and mallee, open
savannah and open woodland in other areas. Listed as a Priority

Recorded
from
ultrasonic recordings at
two locations (NP03 and
NP04) adjacent to salt
flats.
Confirmation
needed to distinguish
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Species

Status

Distribution, ecology, threats

Survey records

Photograph

species due to its small range and use of particular habitats. Main calls
from
other
threats to this species are loss of habitat, predation from Nyctophilus species.
introduced species and effects of infrastructure light spill such as
Both sites are outside
road mortalities (Churchill 2008).
the DA, one in the RA,
the other outside the
survey area.
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Likelihood of occurrence for significant vertebrate fauna identified in the desktop review
Habitats
only in the
RA

Possible in RA, unlikely in DA. The survey area is outside the
known range of this species. Potential habitat exists in sand
dunes, which occur only in the RA.
Possible in DA and RA. Survey area within current known range
of species, suitable habitat within the DA, but closest records
are 65 km from survey area.

Birds
Amytornis striatus striatus
Striated Grasswren (inland)
Apus pacificus
Fork-tailed Swift
Calidris acuminata
Sharp-tailed Sandpiper
Calidris ferruginea
Curlew Sandpiper
Calidris melanotos
Pectoral Sandpiper
Calidris ruficollis
Red-necked Stint
Charadrius veredus
Oriental Plover

VU (EPBC & BC
Acts)

Likely in RA and DA. Survey area within current known range of
species, suitable habitat within the DA and RA.
Mig. (EPBC & BC Likely in RA and DA. Survey area within current known range of
Acts)
species, suitable habitat within the DA and RA, individuals
range widely during the non-breeding season.
Mig. (EPBC & BC Possible in DA. Salt flats along the southwest boundary of the
Acts)
RA may temporarily provide suitable habitat after heavy rains.
CR/Mig./CR (EPBC Possible in DA. Salt flats along the southwest boundary of the
Act; BC Act)
RA may temporarily provide suitable habitat after heavy rains.
Mig. (EPBC & BC Possible in DA. Salt flats along the southwest boundary of the
Acts)
RA may temporarily provide suitable habitat after heavy rains.
Mig. (EPBC & BC Possible in DA. Salt flats along the southwest boundary of the
Acts)
RA may temporarily provide suitable habitat after heavy rains.
Mig. (EPBC & BC Unlikely. Survey area outside the current known range of the
Acts)
species.

Sand dunes

P2 (DBCA list)

Salt flats

Reptiles
Lerista puncticauda
Dotty-tailed Robust Slider (Great
Victoria Desert)
Liopholis kintorei
Great Desert Skink

Mid-tall
shrubland

Likelihood of occurrence

Rocky hills &
outcrops

Status

Mulga
woodland

Species

Mallee over
Spinifex

Habitats in the DA and RA

√

√

√

P4 (DBCA list)

√

√

√

√

√

√

Eucalypt
woodland

Table 5-16

√

√
√

√

√

√

√
√
√
√
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Habitats
only in the
RA

Leipoa ocellata
Malleefowl
Motacilla cinerea
Grey Wagtail
Motacilla flava
Yellow Wagtail
Pezoporus occidentalis
Night Parrot

VU (EPBC & BC
Acts)
Mig. (EPBC & BC
Acts)
Mig. (EPBC & BC
Acts)
EN/CR (EPBC Act;
BC Act)

Plegadis falcinellus
Glossy Ibis
Polytelis alexandrae
Princess Parrot

Mig. (EPBC & BC
Acts)
(VU EPBC Act; P4
DBCA list)

Tringa glareola
Wood Sandpiper
Mammals
Dasycercus blythi
Brush-tailed Mulgara

Mig. (EPBC & BC
Acts)

Dasyurus geoffroii
Western Quoll

P4 (DBCA list)

VU (EPBC & BC
Acts)

√

Unlikely in RA or DA. Survey area outside the current known
range of the species.
Unlikely in RA or DA. Survey area outside the current known
range of the species.
Unlikely in RA or DA. Survey area within current known range
of the species but only a small amount of marginal habitat
exists in the RA, no suitable habitat in the DA.
Unlikely in RA or DA. The species prefers freshwater wetlands
which are absent from the survey area.
Possible in RA and DA. Survey area is within current known
range of species. Highly nomadic and has the potential to use
portions of the DA and RA after heavy rains.
Unlikely in RA or DA. The species prefers freshwater wetlands
which are absent from the survey area.
Likely in RA and DA. Although not detected in trapping
program suitable habitat is present in the DA and RA, and
there are desktop records within 13 km of the DA and 4 km of
the RA.
Unlikely in RA or DA. The survey area is outside the current
known range of the species.

√

√

√

√

√

√

√

√

√

√

√

√

Eucalypt
woodland

Likely in RA and DA. The species is likely to forage within and in
the vicinity of the DA but unlikely to nest in the survey area
due to the lack of steep cliffs and tall trees.
Recorded. Suitable habitat in RA and DA.

Sand dunes

OS (BC Act)

Salt flats

Falco peregrinus
Peregrine Falcon

Mid-tall
shrubland

Likelihood of occurrence

Rocky hills &
outcrops

Status

Mulga
woodland

Species

Mallee over
Spinifex

Habitats in the DA and RA

√

√

√

√

√

√

√

√

√

√
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P4 (DBCA list)
EN (EPBC & BC
Acts)

√

√

√

√

Eucalypt
woodland

Sminthopsis longicaudata
Long-tailed Dunnart
Sminthopsis psammophila
Sandhill Dunnart

Unlikely in RA or DA. This species is extirpated on the
Australian mainland outside of fenced nature reserves.
Unlikely in RA or DA. The survey area is outside the current
known range of the species.
Unlikely in RA or DA. The survey area is outside the current
known range of the species.
Possible in RA, unlikely in DA. Survey area within the current
known range of the species. Suitable habitat exists in the sand
dunes of the RA but not within the DA.
Likely in RA and DA. The survey area within the current known
range of the species and suitable habitat exists within the DA.
Possible in RA, unlikely in DA. The survey area is outside but
close to the known range of this species. Potential habitat
exists in sand dunes of the RA.

Habitats
only in the
RA
Sand dunes

VU (EPBC & BC
Acts)
VU (EPBC & BC
Acts)
EN (EPBC & BC
Acts)
P4 (DBCA list)

Salt flats

Lagostrophus fasciatus fasciatus
Banded Hare-wallaby (nominate)
Macrotis lagotis
Bilby
Myrmecobius fasciatus
Numbat
Notoryctes typhlops
Southern Marsupial Mole

Mid-tall
shrubland

Likelihood of occurrence

Rocky hills &
outcrops

Status

Mallee over
Spinifex

Species

Mulga
woodland

Habitats in the DA and RA

√
√

√
√

√
√
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5.2.2.2 Invertebrate fauna
5.2.2.2.1 Habitats
Of the seven broad fauna habitats recorded in the survey area (Table 5-13), two are considered to
have moderate potential to harbour SREs, the Salt flats and Rocky hills and outcrops (Table 5-17).
The Rocky hills and outcrops habitat was considered the habitat with the greatest propensity to
support SRE taxa as the most prominent, isolated habitat type in the survey area which may act to
limit distribution of some taxa; however, the examples present are considered too small to provide
mesic conditions that might further constrain taxa. This habitat comprises 5.7% of the DA and 1.9% of
the RA (Table 5-17; Figure 5-11). While the fauna habitat mapping shows several instances of such
habitat (broadly connected), the two best example of this habitat were sampled using (wet pitfall
traps, foraging and litter sieving) and occurs extensively outside the DA.
The salt flats with a salt-crusted playa have the potential to support playa adapted taxa such as wolf
spiders and tiger beetles, but such habitat was not observed within the DA which was the focus of the
SRE survey efforts in such habitat. Collectively, salt flats with a salt-crusted playa represents only a
faction of the collective 0.2% of the habitat type in the entire survey area.
Mallee over spinifex was the primary focus of SRE sampling efforts as the dominant habitat in the DA
and was considered largely indistinguishable from the Mulga woodlands from the perspective of SREs.
The small area of Mid-tall shrublands were not identified by the fauna survey team at the time of the
surveys and are considered to have a low prospectivity to support SREs.
The remaining habitats are widespread both locally and regionally, and do not appear to represent
habitat with distribution constraining features, or features that give rise to more mesic conditions.
Table 5-17

Suitability of fauna habitats of survey area to support SREs

Fauna habitat
Salt flats

Suitability for
SREs

Sites

Moderate – for
RA (salt flats
with crusted
playa)

Salt ‘lake’ playa not present
within DA, only vegetated
salt flats which are not
known to support SREs.

Extent in the DA
and

Extent in the RA

8.9 (0.2%)

64.5 (0.2%)

0.0

156.7 (0.5%)

264.1 (5.7%)

641.6 (1.9%)

135.6 (2.9%)

657.4 (2.0%)

0.0

1,632.9 (4.9%)

Low for DA
Eucalypt woodland
Rocky hills and outcrops

Low
Moderate

None, not present in DA
SRE08 (mapped as Mallee
over spinifex; Figure 5-9),
SRE09.

Mid-tall shrubland

Low

Sand dunes

Low

None as no habitat in DA.

Mallee over spinifex

Low

SRE07, SRE06, SRE02, F06,
scorp_opp, S02.

2,215.8 (47.9%) 10,652.3 (32.1%)

Mulga woodland

Low

F04.

1,976.8 (42.7%) 19,106.1 (57.6%)

Cleared

None
Total

24.2 (0.5%)
9

230.2 (0.7%)

4,625.4 (100%) 33,141.6 (100%)
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5.2.2.2.2 Priority invertebrates
Neither of the Priority listed fairy shrimp Branchinella apophysata and Branchinella simplex are likely
to occur in the survey area as no suitable habitat is present.

5.2.2.2.3 SRE invertebrates
A total of 230 specimens from SRE groups were collected within the DA, from 34 taxa (Figure 5-11;
Table 5-18). Eight of the taxa are considered potential SREs (Table 5-18). The collection included
representatives from a range of taxonomic groups:
•

12 mygalomorph trap-door spiders, of which
o

•

•

at least three taxa are newly discovered and considered potential SREs
▪

Idiosoma 'MYG723' – five individuals from a single location in widespread,
low prospectivity habitat

▪

Idiosoma 'MYG724’ – one individual on the side of a track

▪

Kwonkan ‘MYG719’ – one individual, from Rocky hills and outcrops

o

nine individual Proshermacha (sp. indet.), all juveniles and therefore not given
temporary codes by the WA Museum, were recorded from three distinct sites from
widespread habitats; All failed to be sequenced (WAM 2020). These may represent
one, or more taxa, and are considered potential SREs

o

seven (58%) are widespread

o

one is a named species

six pseudoscorpions, of which
o

three are named, widespread species

o

three could not be morphologically matched to existing taxa and their SRE status is
unknown

nine scorpions, of which
o

two are named, widespread species

o

five are from widespread undescribed species or species complexes

o

two are potential SREs, Isometroides 'goldfields1' and Urodacus 'pale complex'

•

two centipedes, of which neither could be matched to existing taxa and were not sequenced
(Geophilidae sp. indet. and Geophilomorpha sp. indet.). Their SRE status is unknown as there
is no reliable taxonomic framework for the group

•

a single millipede which could not only tentatively be sequenced to family level (WAM 2020)

•

two isopods, of which

•

o

one, Buddelundia '103', is a potential SRE but was recorded from six locations across
the DA, from multiple widespread, low prospectivity habitats

o

one, Spherillo sp. indet. was recorded from a moderate potential habitat (Rocky hills
and outcrops) but its SRE status is unknown

two land snails, of which
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o

one, Gastropoda sp., is a potential SRE, collected in Rocky hills and outcrops habitat

o

one (Sinumelon cf. tarcoolanum) likely represents a widespread species, and was
collected from the same habitat as Gastropoda sp.
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Table 5-18

Specimens from SRE groups recorded in the field survey
Habitat
potential:

Taxon (34)

Low

Moderate

SRE status Veg. code: AsppSaaMp EcAhTb
Fauna
habitat:

Mygalomorphae (12)

Mulga
woodland
3

EoTb

Mallee over
spinifex
4

None

Unknown

Cleared

Eucalypt
woodland
?

CpAdPo
Rocky hills
&outcrops
4
1

Comments

1

35

1

3
2

Cethegus 'MYG050'
Idiopidae sp. indet.

Widespr.
Unknown

1
2

Idiosoma 'MYG720'

Widespr.

1

1

Idiosoma 'MYG721'
Idiosoma 'MYG722'

Widespr.
Widespr.

3
3

3
3

Idiosoma 'MYG723' (new)
Idiosoma 'MYG724' (new)

Potential
Potential

5

Kwonkan 'MYG719' (new)

Potential

Mandjelia 'MYG438'
Proshermacha sp. indet.

Widespr.
Potential

Selenotholus 'MYG381'

Widespr.

5 Cf new species from sequencing
2 Cf new species from sequencing.
1 Cf new species from sequencing
2
9 All juveniles. Could not be
sequenced. Could be one or more
taxa
2

Synothele arrakis
Pseudoscorpiones (6)

Widespr.

Austrohorus sp. indet.
Beierolpium '8/3'

Unknown
Widespr.

Beierolpium '8/4'

Widespr.

Beierolpium sp. indet.
Geogarypus taylori

Unknown
Widespr.

Indolpium sp. indet.

Unknown

1

2

Total

2
1
1
1

1
3

5

1

1

2
7

23

5

7
2

18

7
7

2

2

12

2
48

2
1
1

1
1

16

30
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Habitat
potential:
Taxon (34)

Lychas 'adonis'
Lychas 'annulatus grp'

Mulga
woodland
8

Widespr.
Widespr.

1

7

Potential
Widespr.

1

Spherillo sp. indet.

Unknown

Mollusca (2)
Sinumelon cf. tarcoolanum Widespr.
Gastropoda sp. indet.

Potential

55
1

5
2

2
3

3
1

3
2

1

1 not sequenced
1 not sequenced
2

2

45
45

Comments

2
24

2

11
11

Total

12

1

Potential

Potential

Cleared

Eucalypt
woodland
?

8

1

Unknown

Isopoda (2)
Buddelundia '103'

Unknown

5
3

3

Geophilomorpha sp. indet. Unknown
Diplopoda (1)
Iulomorphidae? sp. indet.

Rocky hills
&outcrops
6
18
1

4
3

1
12

None

CpAdPo

4

Urodacus sp. indet.
Unknown
Chilopoda (Centipedes) (2)
Geophilidae sp. indet.

EoTb

Mallee over
spinifex
23

Potential

Lychas
'bituberculatus Widespr.
complex'
Lychas jonesae
Widespr.
Lychas 'splendens'
Widespr.
Urodacus 'pale complex'
Urodacus similis

Moderate

SRE status Veg. code: AsppSaaMp EcAhTb
Fauna
habitat:

Scorpiones (9)
Isometroides 'goldfields1'

Low

1
1

7

2 Sequencing could only tentatively
identify this specimen to family
level.
64
57

7

7

8

16
13

24
13

8

3

11
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Habitat
potential:
Taxon (34)

Low

SRE status Veg. code: AsppSaaMp EcAhTb
Fauna
habitat:
Total

Mulga
woodland
75

Moderate
EoTb

None

Unknown

Cleared

Eucalypt
woodland
?

CpAdPo

Mallee over
Rocky hills
spinifex
&outcrops
208
24
127

2

4

Total

Comments

230
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5.3 SURVEY LIMITATIONS
The limitations of the flora and vegetation survey and terrestrial fauna survey have been considered
in accordance with EPA (2016c, f) (Table 5-19).
Table 5-19

Consideration of potential survey limitations

Limitations

Comments

Availability of contextual
information at a regional
and local scale

There was limited pre-existing information concerning vertebrate fauna species
in the vicinity of the survey area.

Competency/experience of
the team carrying out the
survey

The field team and report authors have sufficient experience in terrestrial fauna
surveys within the Goldfields region and were competent in sampling the target
fauna, flora and vegetation.

Scope and completeness

Target groups of fauna were adequately sampled for the purposes of the survey,
as determined by the species accumulation curves for systematic trap sites.

There was limited pre-existing information concerning flora species and
vegetation in the vicinity of the survey area.

The DA was adequately surveyed to assess vegetation significance and identify
several significant flora. A large section of the RA was not readily accessible and
further survey would be required in this survey area.
Proportion of flora and
The fauna survey collected a high proportion (77%) of the expected vertebrate
fauna recorded and/or
fauna survey, as well as many (41) species not identified in the desktop review.
collected, any identification
No vertebrate fauna specimens were vouchered for identification by the WA
issues
Museum. Numerous SRE taxa submitted to the WA Museum for morphological
and genetic sequencing.
The number of annual flora species was low and a number of species could not
be identified to species level both largely the result of low seasonal rainfall
across the survey period. However, a notable number of significant flora were
identified indicating the aim to identify flora values was achieved.
Access within the survey
area

Access within the DA was adequate to conduct the surveys in this area.

Timing, rainfall, season

Rainfall was below average in the months preceding the second fauna survey
and temperatures were below average during the second fauna survey. Both of
these factors could contribute to lower activity and detection rates in
vertebrate fauna species.

Large section of the RA could not be accessed during the surveys due to a lack
of vehicle tracks, particularly in the south-eastern section. Aerial imagery
indicates there are possibly vegetation types in this area that have not been
defined by the current surveys. This area is inadequately surveyed and should
any development be proposed further surveys would be required.

The surveys were conducted following periods of well below average rainfall
and subsequently the number of annual species recorded was low. It is likely a
larger suite of annual species may arise following a suitable rainfall event and
may include introduced species not recorded during the current surveys.
Disturbance that may have
affected the results of the
survey

Wildfires occurring between the 2019 and 2020 fauna surveys burnt one SRE
wet pitfall trapping sites between installation and collection. This limited wet
pitfall trapping to six sites. One fauna site (F06) was also burnt between fauna
surveys, necessitating moving the trapping site to an unburnt area within the
same habitat type approximately 250 m away. Drill lines were put in place at
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Limitations

Comments
sites F01 and F04 between the two fauna surveys. This required re-installation
of two trap lines at each of these sites.
Substantial areas of the DA and RA that were subject to the wildfires
precluded conducting detailed survey of the vegetation at these locations and
descriptions were limited to identifying a small number of prominent species.
In some instances, very few understory species could be identified and it is
therefore possible that the vegetation type assigned to these areas from the
current analysis may differ to the vegetation that establishes in the future.
The survey area was a ‘patchwork’ of fire scars of variable ages. The fire scars
obscured vegetation textures on aerial images used to map the vegetation
types and condition. It is possible that the obscurity of vegetation boundaries
caused from the fire scars has reduced the accuracy of mapping of vegetation
type and condition boundaries.
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6 DISCUSSION
6.1 FLORA AND VEGETATION
The diversity of the flora recorded in the current survey compares favourably with previous surveys in
the region (Table 6-1). The number of species collected per unit area and number of survey sites
naturally decreases with greater survey effort, as indicated by the higher species per unit area for the
G&G Environmental (2006) and Mattiske (2003) surveys compared with the current survey, and the
higher species per unit area and per survey site for the current survey in comparison to the Ecologia
(2009a) survey.
The family composition of the current survey reflects that of the Mattiske (2003) survey but differed
to that of the other previous surveys, which is likely an indication of the surveys being conducted in
different habitat types.
Table 6-1

Comparison of floristic data from the current survey with previous surveys
Area

Survey

(ha)

Mattiske (2003)

No. of
genera

No. of
weeds

-

5

78

22

35

0

2,140

-

14

141

29

59

0

135,600

204

11

437

57

162

3

28,819
(combined
survey area)

116

19

275

35

105

0

Ecologia (2009a)

Table 6-2

No. of
families

640

G&G Environmental
(2006)
Current survey

No.
No. of
vegetation identified
types
species

Sites

Dominant plant families recorded in the current survey and previous surveys
Family

Current
survey

Mattiske
(2003)

G&G Environmental
(2006)

Ecologia
(2009c)

Chenopodiaceae

47

10

19

45

Fabaceae

59

18

5

27

Malvaceae

25

2

5

16

Poaceae

32

3

12

47

Scrophulariaceae

30

5

10

25

280

75

51

160

77

73

36

36

Total number of species
% species in dominant families

6.1.1 Significant flora
The two Philotheca linearis populations represent the second and third records for the species in WA
all of which occur in the Shield subregion. Subsequently the populations may be considered to have
regional significance as they represent the majority of records of an endemic species.
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Similarly, the record for Gilesia biniflora may be considered to have regional significance as it
represents the only record for the species in the State. It is likely that this species will attain a
conservation status once the specimen is lodged with the WA Herbarium. Targeted foot searches
along the creek where the G. biniflora was recorded failed to locate any further individuals. Notably,
the record for the species occurs outside of the DA and is therefore outside of the proposed
development envelope.
A single plant of Goodenia lyrata was recorded during the initial survey and no further plants were
located during the targeted searches. The plant was recorded outside of the DA and as the species has
a broad distribution within WA (WA Herbarium 1998-), it is unlikely that a high proportion of the
species total population would occur in the survey area.
For four Priority flora from the desktop review, it was considered possible that they may occur within
both the DA and RA:
•

Acacia eremophila var. Numerous nerved variant (A.S. George 11924), P3

•

Bossiaea eremaea, P3

•

Grevillea secunda, P4

•

Olearia arida, P4.

A further two species may occur within the RA:
•

Melaleuca apostiba, P3

•

Frankenia glomerata, P4.

All of the species that may possibly occur in the survey area have broad distributions within the Shield
bioregion (WA Herbarium 1998-) and/or several bioregions. It is therefore unlikely that a high
proportion of the total populations for these species would occur in the survey area.
The large number of range extensions recorded, and the four undescribed species are indicative of
the paucity of surveys conducted within the vicinity of the survey area, as well as in the Great Victoria
Desert bioregion in general.
The large range extensions, i.e. >100 km represent locally significant populations for the species. In
accordance with EPA (2016c) all range extensions may be considered locally significant species.
However, for two of the species recorded in the current survey, Eremophila latrobei subsp. filiformis
and Haloragis gossei var. gossei, that occurred at multiple locations it is apparent that these species
are locally abundant and therefore might not be considered locally significant.
A foot search of adjacent suitable habitat, i.e. sand dune and sandplain, failed to locate any further
populations of Acacia sp. nov. Irwin Hills. The population was recorded in the RA and further suitable
habitat is likely to occur in the south-eastern part of the survey area. The population is outside of the
DA; further no occurrences of the vegetation within which the population was recorded occurred in
the DA.
Dysphania sp. nov. Irwin Hills and Eragrostis sp. nov. Irwin Hills were recorded on a sandy dune
associated with a clay pan in the RA. No suitable habitat for either Dysphania sp. nov. Irwin Hills or
Eragrostis sp. nov. Irwin Hills occurred in the DA. A single plant of the Dysphania was recorded and no
further plants were located in subsequent targeted searches most likely as plants of this apparently
annual species would have senesced by the time of the targeted searches. If required, further searches
for this species should be conducted following a suitable rainfall event.
A single specimen of Eragrostis sp. nov. Irwin Hills was recorded in the RA during the initial survey and
a further two plants were located during the targeted searches. It is possible that the species is locally
abundant but the senesced state of grass tussocks within the area of the recorded population
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precluded determining abundance. If required, further searches for this species should be conducted
following a suitable rainfall event.
A single specimen of Sida sp. nov. Irwin Hills was collected during the initial surveys and several
specimens and locations for the species were recorded during the targeted searches. Plants of the
species were recorded both within and outside of the DA. Further suitable habitat for the species was
recorded in the DA but no further populations of the species were located during targeted foot
searches. Suitable habitat for S. sp. nov. Irwin Hills was also recorded outside of the DA. The Sida was
recorded in a recently burnt area and could not be located in adjacent suitable habitat that was long
unburnt. It is possible that the species is a fire ephemeral arising and persisting for a short period
following fire.
With the exception of the Vittadinia cervicularis specimen that could not be identified to subspecies
level, none of the remaining specimens that could not be identified to species level are likely to
represent any listed significant flora as:
•

no significant species from the genera are recorded for the bioregion

•

the specimens possessed features not congruent with known significant species for the genera
and therefore do not represent significant species.

6.1.2 Introduced flora
The majority of the DA and RA were recorded to be in Excellent or Very Good condition and this is
reflected in the lack of any records of introduced flora from the field survey. Previous surveys in the
area also recorded no (G&G Environmental 2006; Mattiske 2003) or low (Ecologia 2009a) numbers of
weed species.
The current surveys were conducted following periods of well below average rainfall and this has
resulted in a low proportion of annual species recorded. It is possible that a higher number of annual
species may arise following a suitable rainfall event and this may include introduced species not
recorded during the current surveys.

6.1.3 Vegetation
Broadly the vegetation types of the current survey align with the vegetation associations of Shepherd
(Shepherd et al. 2002):
•

the Casuarina woodlands associated with mulga and the mulga woodlands of the current
survey align with vegetation association 18

•

the Eucalyptus woodlands and mallee woodlands of the current survey align with vegetation
1239

•

the halophytic shrublands and Cratystylis shrubland align with vegetation association 389.

Subsequently, the majority of the vegetation in the current survey aligns with vegetation associations
with a high proportion of pre-European extent remaining that are classed as least concern.
The remaining vegetation types of the current survey, Acacia quadrimarginea woodland, Melaleuca
shrublands and the tussock grassland occupied small areas and would not have been considered in
the broader regional mapping of the vegetation associations.
The vegetation defined for the survey area does not represent any listed TEC or PEC.
Several vegetation types were determined to be locally significant and these occurred within both the
DA and RA. The majority of the locally significant vegetation types occupy small areas and it may be
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possible to avoid development within these vegetation units. Efforts should also be made to minimise
disturbance to the more broadly occurring locally significant vegetation types representing habitat for
significant flora.
The majority of vegetation in both the DA and RA was recorded to be in Very Good to Excellent
condition. Most notable from the current and previous surveys in the region was the low number of
weed species recorded. Maintaining a rigorous weed hygiene plan during any development will assist
in minimising adverse change in vegetation condition.

6.2 TERRESTRIAL FAUNA
6.2.1 Vertebrate fauna
The DA is comprised of a relatively structurally uniform fauna habitat (Mallee over spinifex and Mulga
woodland equating to a combined 90.6%) that is regionally widespread. This is reflected in the overall
assemblage recorded which, compared to other surveys (Table 6-3) in vicinity of the survey area, was
relatively depauperate. Despite good survey conditions in both seasons.
Despite considerable survey effort over two seasons, only two significant vertebrate fauna species
were recorded, Malleefowl (VU, BC and EPBC Acts) and tentatively, Central Long-eared Bat (P3, DBCA
list).
Malleefowl appear to be actively using the aera, evidenced by fresh tracks and recently active mounds,
in both the DA and RA. The species is clearly actively breeding within the broader area, and there
appears to be no habitat quality differences between the DA and RA. The DA and RA area therefore
represents important habitat for the species.
The Central Long-eared Bat (P3) records from the margins of salt flats in the RA and west of the survey
area were considered tentative as it is usually difficult to make an unambiguous identification of
Nyctophilus spp. (long-eared bats). Here call sequences with minimum frequencies below 40 kHz have
been assigned to the Central Long-eared Bat Nyctophilus major tor, and call sequences with minimum
frequencies between 45 and 55 kHz to the Lesser Long-eared Bat Nyctophilus geoffroii (Specialised
Zoological 2020). While further survey would be required to confirm presence of the Central Longeared Bat in the RA, it appears not to be active in the DA as no calls resembling those of the species
were detected from the six recording units (32 night of recordings) operated in the DA.
Feral herbivores (rabbit, 22 records and camel, 23 records) and predators (cat, 14 records and dog, 27
records) were common, but overall the diversity of feral mammals is relatively low (Table 6-3).
Evidence of cat and dog was found in close proximity to Malleefowl mounds. Active feral predator
management will therefore help to reduce predation threat to Malleefowl.
While numerous significant species identified in the desktop review could not be discounted based on
the currency of nearby records and habitats present, significant survey effort, in good survey
conditions, at appropriate times of the year, has failed to find any evidence of additional significant
species.
Evidence of previous occupation (old inactive warrens/nests) of two presumed (regionally) extinct
listed species was recorded, Leporillus conditor (Greater Stick-nest Rat; CD/VU BC and EPBC Acts) and
Bettongia lesueur (Burrowing Bettong; EX BC Act). Neither of these were identified in the desktop
review. The Greater Stick-nest Rat and Burrowing Bettong are extinct in mainland Australia outside of
fenced conservation reserves, and therefore the records are not of relevance to the Project.
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Total

Mammals

Birds

Frogs

Survey
level

Native

Study

Reptiles

Comparison of the current survey with other Project surveys in the vicinity
Introduced

Table 6-3

This survey

Level 2

4

104

0

42

44

18

108

Lake Way Potash Project (Harewood 2017)

Level 2

8

148

4

50

83

18

156

Tropicana Gold Mine (Ecologia 2009b)

Level 2

5

166

1

70

73

27

171

Beyondie Potash Project (Phoenix 2018)

Level 2

8

120

7

43

50

28

128

Murrin Murrin Nickel Mine (Ecosmart Ecology
2012)

Level 2

5

125

5

21

82

17

125

Murrin Murrin Nickel Mine (Phoenix 2019a)

Level 1

6

76

2

18

48

14

82

North Lake Carey (Dunlop 2009)

Level 2

?

71

3

23

40

5

71

Leonora Gold Project (Phoenix 2019b)

Level 1

5

61

2

12

38

14

65

6.2.2 SRE invertebrate fauna
As is typical for SRE surveys in remote areas of WA, a number of new invertebrate taxa were recorded,
all of which have relatives who are potential or confirmed SREs. However, for such a remote location
a surprising number of named species or undescribed, but known taxa, with large distributions were
recorded. This is considered a function of the fact the area is overwhelming comprised of regionally
widespread habitats which lack attributes that would give rise to restrictive SRE taxa, such as mesic,
southern facing slopes, wetlands, major creeklines and riparian zone or large salt-crusted playas.
The majority of the new or potential SRE taxa (e.g. Idiosoma 'MYG723', Idiosoma 'MYG724',
Isometroides 'goldfields1' and Gastropoda sp. indet.) were recorded from habitat considered to have
a low prospectivity for SREs, and in two cases from multiple low prospectivity SRE habitats (e.g.
Buddelundia '103' and Proshermacha sp. indet.).
Four taxa (Kwonkan 'MYG719', Isometroides 'goldfields1', Urodacus 'pale complex' and
Iulomorphidae? sp. indet.) were recorded only from within the most restricted and thus highest
prospectivity SRE habitat, Rocky hills and outcrops. This habitat occurs in two broadly connected zones
(north and the mid-south; Figure 5-9), with the largest single area outside in the DA.
Collectively, the vertebrate and SRE assemblage is unremarkable and is representative of the
structurally homogenous vegetation, geology and substrate that defines over 90% of the DA.
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Appendix 1

Flora and vegetation survey site locations
Site name

Sample type

Latitude

Longitude

EX020Q

Transect

-29.1791

123.0128

IHB017

Transect

-29.1667

123.0057

IHA001

Quadrat

-29.2014

123.0436

IHA002

Quadrat

-29.2005

123.0432

IHA003

Quadrat

-29.2000

123.0401

IHA004

Quadrat

-29.1948

123.0421

IHA005

Quadrat

-29.1920

123.0315

IHA006

Quadrat

-29.1845

123.0515

IHA007

Quadrat

-29.1857

123.0432

IHA008

Quadrat

-29.1733

123.0503

IHA009

Quadrat

-29.1523

123.0291

IHA010

Quadrat

-29.1524

123.0109

IHA011R

Relevé

-29.1427

122.9926

IHA012R

Relevé

-29.1420

122.9925

IHA013R

Relevé

-29.1431

122.9931

IHA014

Quadrat

-29.1489

123.0155

IHA015

Quadrat

-29.1305

123.0058

IHA016

Quadrat

-29.1249

123.0082

IHA017

Quadrat

-29.1253

123.0062

IHA018

Quadrat

-29.1006

123.0054

IHA019

Quadrat

-29.1000

123.0080

IHA020

Quadrat

-29.0982

123.0079

IHA021

Quadrat

-29.0952

123.0087

IHA022

Quadrat

-29.0814

123.0253

IHA023R

Relevé

-29.0850

123.0221

IHA024

Quadrat

-29.0852

123.0250

IHA025

Quadrat

-29.1387

122.9986

IHA026

Quadrat

-29.1303

123.0174

IHA027

Quadrat

-29.1255

123.0180

IHA028

Quadrat

-29.1222

123.0134

IHB001

Quadrat

-29.1715

123.0108

IHB002

Quadrat

-29.1813

123.0182

IHB003

Quadrat

-29.1771

123.0191

IHB004

Quadrat

-29.1611

123.0036

IHB005

Quadrat

-29.1588

123.0066

IHB008

Quadrat

-29.1908

123.0215

IHB009

Quadrat

-29.1603

123.0507

IHB010b

Quadrat

-29.1932

123.0212

IHB011

Relevé

-29.0895

123.0995

IHB012a

Quadrat

-29.1253

123.1156

IHB015

Quadrat

-29.1736

123.1436
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Sample type

Latitude

IHB021

Site name

Quadrat

-29.1433

Longitude
123.0171

IHB022

Quadrat

-29.1241

123.0044

IHB023

Quadrat

-29.1004

122.9920

IHB024R

Relevé

-29.1168

122.9950

IHB025

Quadrat

-29.0980

123.0019

IHB026

Quadrat

-29.0920

122.9981

IHB028

Quadrat

-29.1041

123.0080

IHB029

Quadrat

-29.0993

122.9993

IHB030R

Relevé

-29.1327

122.9924

IHB033a

Quadrat

-29.1180

122.9862

IHB034

Relevé

-29.1180

122.9831

IHB037

Quadrat

-29.1077

122.9853

IHB039

Quadrat

-29.1059

122.9922

IHB040

Quadrat

-29.2474

123.0958

IHB041

Quadrat

-29.2425

123.0880

IHB045

Quadrat

-29.2511

123.1056

IHB054

Quadrat

-29.1618

123.0624

IHB056

Quadrat

-29.1312

123.0707

IHB057

Quadrat

-29.1245

123.0938

IHB058

Quadrat

-29.1080

123.0692

IHB060

Relevé

-29.1096

123.1130

IHB062

Quadrat

-29.1998

123.0323

IHB063R

Relevé

-29.2059

123.0278

IHB064

Quadrat

-29.1993

123.0680

IHB066

Quadrat

-29.1970

123.0551

IHB066aR

Relevé

-29.1928

123.0584

IHB066bR

Relevé

-29.1976

123.0569

IHB067

Quadrat

-29.1981

123.0631

IHB069

Relevé

-29.1724

123.0846

IHB070

Quadrat

-29.1330

123.0478

IHB071R

Relevé

-29.1177

123.0382

IHB072

Quadrat

-29.1416

123.0495

IHB073

Quadrat

-29.1120

123.0546

IHB076R

Relevé

-29.0936

123.0531

IHB077

Quadrat

-29.0863

123.0729

IHB082a

Quadrat

-29.1004

123.0788

IHB083

Quadrat

-29.1321

123.0816

IHB084

Quadrat

-29.1129

123.0857

IHB085

Quadrat

-29.1180

123.0473

IHB090

Quadrat

-29.1341

123.0203

IHB100

Quadrat

-29.1566

123.0253

IHB101

Quadrat

-29.1649

123.0407

IHB102

Quadrat

-29.1587

123.0365
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Sample type

Latitude

IHB103R

Site name

Relevé

-29.1789

Longitude
123.1389

IHB104R

Relevé

-29.1785

123.1338

IHB105

Quadrat

-29.1768

123.1089

IHB106R

Relevé

-29.1728

123.0795

IHB107R

Relevé

-29.1176

123.0318

IHB214

Quadrat

-29.2216

123.0531

IHB712

Relevé

-29.1019

123.0030

IHC019aR

Quadrat

-29.1592

123.0266

IHC047R

Relevé

-29.1149

123.0394

IHC048R

Quadrat

-29.0946

123.0246

IHC049R

Quadrat

-29.0951

123.0175

IHC055R

Relevé

-29.1464

123.0590

IHC059aR

Relevé

-29.1462

123.0504

IHC059R

Relevé

-29.1456

123.0450

IHC075R

Relevé

-29.1169

123.0274

IHC078R

Relevé

-29.0933

123.0425

IHC080

Quadrat

-29.0749

123.0190

IHC081

Quadrat

-29.0669

123.0227

IHC086

Quadrat

-29.1988

123.0280

IHC087

Quadrat

-29.1951

123.0262

IHC087a

Quadrat

-29.2244

123.0598

IHC114

Relevé

-29.1413

123.0082

IHC115R

Relevé

-29.1475

123.0223

IHC117

Relevé

-29.1254

123.0062

IHC118

Relevé

-29.1006

123.0054

IHC135R

Relevé

-29.1146

123.0218

IHC140R

Relevé

-29.0651

123.0354

IHC141R

Relevé

-29.0812

123.0418

IHC144R

Relevé

-29.0759

123.1230

IHC145R

Relevé

-29.0789

123.1140

IHC148R

Relevé

-29.0750

123.1017

IHC149R

Relevé

-29.0951

123.0175

IHC150R

Relevé

-29.0672

123.0296

IHC151R

Relevé

-29.1007

122.9949

IHC152R

Relevé

-29.1710

123.0122

IHC155R

Relevé

-29.0748

123.1222

IHC156R

Quadrat

-29.1588

123.0125

IHC157R

Quadrat

-29.1536

123.0121
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Site details
Site

IHA001

Position (WGS84) -29.201369, 123.043576

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (14 Nov 2019)
Sample description

Mid scattered Eucalyptus gongylocarpa trees over open Acacia jamesiana
shrubland over Triodia basedowii open grassland

Habitat

mallee woodland

Disturbance

vehicle tracks,

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

10

Shrub cover (%)

1

Grass cover (%

35

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Triodia basedowii

35

0.25

Eucalyptus gongylocarpa

8

15

Acacia jamesiana

2

2

Alyogyne pinoniana

0.1

1.2

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Acacia colletioides

0.1

0.4

Acacia mulganeura

0.1

0.3

Acacia ligulata

0.1

0.3

Acacia hemiteles

0.1

0.3

Teucrium teucriiflorum

0.1

Sida sp. Golden calyces glabrous

0.1

Eucalyptus longissima

0.1

Eremophila platythamnos subsp. platythamnos

0.1

Acacia prainii

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHA002

Position (WGS84) -29.20047, 123.043196

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (14 Nov 2019)
Sample description

Sparse Eucalyptus longissima mallee woodland over sparse Acacia hemiteles
shrubland over open Triodia basedowii grassland

Habitat

mallee woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

30

Tree cover (%)

8

Shrub cover (%)

10

Grass cover (%

25

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (11)

Status

Cover ( Height
%)
(m)

Triodia basedowii

25

0.3

Eucalyptus longissima

10

3

Acacia hemiteles

3

1

Alyogyne pinoniana

1

1.2

Solanum orbiculatum subsp. orbiculatum

0.1

1

Senna artemisioides subsp. filifolia

0.1

1

Eremophila youngii

0.1

1

Eucalyptus sp.

0.1

0.4

Anthotroche pannosa

0.1

0.3

Acacia nyssophylla

0.1

0.3

Aristida contorta

0.1

0.2
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Site details
Site

IHA003

Position (WGS84) -29.199979, 123.04012

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy clay, sandy loam, loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (14 Nov 2019)
Sample description

Tall Acacia caesaneura and A.burkittii shrubland over open Triodia basedowii
grassland

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

60

Tree cover (%)

40

Shrub cover (%)

1

Grass cover (%

20

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (13)

Status

Cover ( Height
%)
(m)

Acacia caesaneura

20

4

Acacia burkittii

20

3

Triodia basedowii

20

0.2

Acacia hemiteles

1

1.8

Eremophila latrobei subsp. glabra

0.1

1.5

Senna artemisioides subsp. filifolia

0.1

1

Solanum lasiophyllum

0.1

0.4

Ptilotus obovatus

0.1

0.3

Atriplex vesicaria

0.1

0.3

Templetonia incrassata

0.1

Eremophila latrobei subsp. glabra

0.1

Acacia duriuscula

0.1

Acacia aptaneura

0.1
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Site details
Site

IHA004

Position (WGS84) -29.194789, 123.042092

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (14 Nov 2019)
Sample description

Mid Eucalyptus concinna mallee woodland over Acacia hemiteles shrubs over
Triodia basedowii grassland

Habitat

mallee woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

70

Tree cover (%)

40

Shrub cover (%)

1

Grass cover (%

60

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (15)

Status

Cover ( Height
%)
(m)

Triodia basedowii

60

0.3

Eucalyptus concinna

40

8

Acacia hemiteles

1

2

Acacia caesaneura (narrow phyllode variant)

1

2

Senna artemisioides subsp. filifolia

1

1.2

0.1

2

Acacia ligulata

0.1

2

Rhagodia drummondii

0.1

1.2

Acacia tetragonophylla

0.1

1

Acacia oswaldii

0.1

1

Aristida contorta

0.1

0.3

Sclerolaena diacantha

0.1

0.2

Maireana tomentosa subsp. tomentosa

0.1

Eremophila longifolia

0.1

Eremophila latrobei subsp. filiformis

0.1

Eremophila pantonii

Range extension
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Site details
Site

IHA005

Position (WGS84) -29.191974, 123.031535

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy clay, sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (14 Nov 2019)
Sample description

Tall open Casuarina pauper woodland over isolated Rhagodia drummondii shrubs

Habitat

open woodland

Disturbance

vehicle tracks

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

30

Shrub cover (%)

1

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Casuarina pauper

25

10

Pittosporum angustifolium

5

12

Acacia caesaneura

5

4

Atriplex stipitata

0.3

0.4

Rhagodia drummondii

0.2

0.4

Senna artemisioides subsp. filifolia

0.1

0.5

Ptilotus obovatus

0.1

0.3

Maireana triptera

0.1

0.3

Maireana trichoptera

0.1

0.3

Enchylaena tomentosa var. tomentosa

0.1

0.3

Solanum lasiophyllum

0.1

0.2

Aristida contorta

0.1

0.15

Ptilotus exaltatus

0.1

0.1

Triodia basedowii

0.1
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Site details
Site

IHA006

Position (WGS84) -29.184514, 123.051533

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (15 Nov 2019)
Sample description

Mid open Eucalyptus longissima mallee woodland over sparse Acacia hemiteles
shrubland over open Triodia basedowii grassland

Habitat

mallee woodland

Disturbance

vehicle tracks

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

50

Tree cover (%)

30

Shrub cover (%)

5

Grass cover (%

30

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (13)

Status

Cover ( Height
%)
(m)

Triodia basedowii

30

0.25

Eucalyptus longissima

25

8

Acacia hemiteles

3

1.8

Acacia caesaneura

0.5

4

Acacia nyssophylla

0.5

2

0.3

3

Acacia aneura

0.2

2

Scaevola spinescens

0.1

0.5

Solanum lasiophyllum

0.1

0.3

Senna artemisioides subsp. filifolia

0.1

0.3

Ptilotus obovatus

0.1

0.3

Paspalidium clementii

0.1

Acacia incurvaneura

0.1

Eremophila pantonii

Range extension
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Site details
Site

IHA007

Position (WGS84) -29.185689, 123.043186

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy clay

Rock cover
(%)

0

Rock type

Observation details - visit 1 (15 Nov 2019)
Sample description

Eucalyptus longissima mallee woodland over Acacia caesaneura, A. aneura over
Triodia basedowii grassland

Habitat

mallee woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

60

Tree cover (%)

40

Shrub cover (%)

1

Grass cover (%

20

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (15)

Status

Cover ( Height
%)
(m)

Eucalyptus longissima

20

Triodia basedowii

20

Acacia caesaneura

5

Eucalyptus oleosa subsp. oleosa

5

Acacia aneura

2

6

Acacia nyssophylla

2

2.5

Pittosporum angustifolium

1

4

Acacia hemiteles

1

2

0.5

2

0.1

2

Scaevola spinescens

0.1

1

Acacia tetragonophylla

0.1

0.5

Austrostipa elegantissima

0.1

0.4

Senna artemisioides subsp. filifolia

0.1

0.3

Eremophila decipiens

0.1

0.25

Acacia burkittii
Eremophila pantonii

Range extension

12
4
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Site details
Site

IHA008

Position (WGS84) -29.173296, 123.050296

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

clay loam

Rock cover
(%)

0

Rock type

Observation details - visit 1 (15 Nov 2019)
Sample description

Tall isolated Acacia caesaneura trees over open Sida ectogama shrubland and
Eremophila oldfieldii subsp. angustifolia shrubland

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

20

Tree cover (%)

5

Shrub cover (%)

15

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (10)

Status

Cover ( Height
%)
(m)

Acacia caesaneura

5

Acacia incurvaneura

5

Sida ectogama

2

1

Acacia caesaneura (narrow phyllode variant)

1

4

Atriplex vesicaria

0.5

0.3

Eremophila oldfieldii subsp. angustifolia

0.1

1.5

Senna artemisioides subsp. filifolia

0.1

0.3

Sclerolaena diacantha

0.1

0.2

Sclerolaena obliquicuspis

0.1

0.1

Marsdenia australis

0.1

3.5

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHA009

Position (WGS84) -29.152325, 123.029104

Slope

gentle

Topography

hill slope

Soil colour

red-brown,

Soil texture

clay loam

Rock cover
(%)

0

Rock type

granite rocks;

Observation details - visit 1 (15 Nov 2019)
Sample description

Casuarina pauper woodland over mid Acacia ramulosa var. ramulosa and Acacia
burkittii mulga shrubland over low Scaevola spinescens shrubland

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

60

Tree cover (%)

40

Shrub cover (%)

20

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (15)

Status

Cover ( Height
%)
(m)

Casuarina pauper

30

5

Acacia ramulosa var. ramulosa

5

1.8

Acacia burkittii

2

1.8

Philotheca brucei subsp. brucei

2

1.5

Eremophila oldfieldii subsp. angustifolia

2

1.5

Acacia tetragonophylla

2

1.5

2

1.2

Dodonaea rigida

1

1.2

Scaevola spinescens

1

1

Senna sp. Meekatharra (E. Bailey 1-26)

0.5

1

Senna artemisioides subsp. filifolia

0.1

1

Ptilotus obovatus

0.1

0.3

Triodia basedowii

0.1

Senna sp. Meekatharra (E. Bailey 1-26)

0.1

Ptilotus obovatus

0.1

Eremophila latrobei subsp. filiformis

Range extension
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Site details
Site

IHA010

Position (WGS84) -29.152404, 123.010857

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

clay loam

Rock cover
(%)

0

Rock type

Observation details - visit 1 (15 Nov 2019)
Sample description

Tall Acacia hemiteles shrubland over mid Acacia caesaneura, A. aneura shrubs
over Triodia basedowii hummock grassland

Habitat

open woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

50

Tree cover (%)

7

Shrub cover (%)

30

Grass cover (%

20

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (17)

Status

Cover ( Height
%)
(m)

Acacia hemiteles

20

1.8

Triodia basedowii

20

0.3

Acacia caesaneura (narrow phyllode variant)

4

6

Acacia aneura

1

6

Acacia caesaneura (narrow phyllode variant)

1

5

Acacia ramulosa var. ramulosa

1

1.8

Scaevola spinescens

1

0.4

Enchylaena tomentosa var. tomentosa

0.1

0.3

Ptilotus obovatus

0.1

0.3

Podolepis capillaris

0.1

0.3

Aristida obscura

0.1

0.3

Atriplex vesicaria

0.1

Eremophila latrobei subsp. latrobei

0.1

Vincetoxicum lineare

0.1

Maireana sedifolia

0.1

Maireana triptera

0.1

Dianella revoluta var. divaricata

0.1
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Site details
Site

IHA011aR

Position (WGS84) -29.089519, 123.099457

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sandy loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (20 Apr 2020)
Sample description

Low Acacia aneura and A. caesaneura woodland over low Eucalyptus youngiana
and E. concinna mallee woodland over Triodia basedowii hummock grassland.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

Tree cover (%)

Shrub cover (%)

Grass cover (%

Herb cover (%)

recent (<1 year)
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Species (19)

Status

Cover ( Height
%)
(m)

Acacia caesaneura

0

4

Acacia tetragonophylla

0

1.5

Eucalyptus youngiana

0

1.2

Eucalyptus concinna

0

1.2

Eucalyptus horistes

0

1.1

Eucalyptus oleosa subsp. oleosa

0

1

Swainsona canescens

0

0.3

Paspalidium basicladum

0

0.2

Abutilon cryptopetalum

0

0.2

Acacia mulganeura (variant 1)

0

0.2

0

0.15

Solanum ferocissimum

0

0.15

Aristida contorta

0

0.15

Sida aff. spodochroma

0

0.1

Eragrostis eriopoda

0

0.1

Solanum lasiophyllum

0

0.1

Senna artemisioides subsp. x artemisioides

0

0.05

Triodia basedowii

0

0.05

Acacia aneura

0

Euphorbia boophthona

Range extension
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Site details
Site

IHA011bR

Position (WGS84) -29.142677, 122.992628

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

clay loam

Rock cover
(%)

0

Rock type

Observation details - visit 1 (15 Nov 2019)
Sample description

Scattered Eucalyptus longissima woodland over isolated Acacia aptaneura
shrubland over Triodia basedowii hummock shrubland

Habitat

Mulga woodland

Disturbance

none,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

70

Tree cover (%)

10

Shrub cover (%)

1

Grass cover (%

60

Herb cover (%)

0.1
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Species (10)

Status

Cover ( Height
%)
(m)

Triodia basedowii

70

0.3

Eucalyptus longissima

5

6

Acacia aptaneura

5

5

Acacia sp. (fine curly)

1

2.5

Acacia tetragonophylla

1

2

Eremophila oldfieldii subsp. angustifolia

0.1

2

Acacia murrayana

0.1

1.8

Senna artemisioides subsp. x artemisioides

0.1

1

Muelleranthus stipularis
Indigofera georgei

Range extension

0.1
0.1
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Site details
Site

IHA012R

Position (WGS84) -29.141979, 122.992504

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

clay,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (15 Nov 2019)
Sample description

Mid open Acacia aptaneura and A. caesaneura woodland over open Eremophila
oldfieldii subsp. angustifolia and Acacia tetragonophylla shrubland over scattered
Aristisa contorta grasses

Habitat

woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

25

Shrub cover (%)

1

Grass cover (%

1

Herb cover (%)

0.1
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Minara Resources Ltd
Species (8)

Status

Cover ( Height
%)
(m)

Acacia aptaneura

5

8

Acacia caesaneura (narrow phyllode variant)

5

5

Aristida contorta

4

0.3

Eremophila oldfieldii subsp. angustifolia

1

3

Acacia tetragonophylla

1

2

Teucrium teucriiflorum

1

Senna artemisioides subsp. x artemisioides

0.1

0.3

Ptilotus obovatus

0.1

0.3

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA013R

Position (WGS84) -29.143108, 122.993052

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

clay loam

Rock cover
(%)

0

Rock type

Observation details - visit 1 (15 Nov 2019)
Sample description

Open Eucalyptus longissima woodland over scattered Acacia murrayana
shrubland over Triodia basedowii hummuck grassland

Habitat

open woodland

Disturbance

none,

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

80

Tree cover (%)

10

Shrub cover (%)

1

Grass cover (%

80

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (5)

Status

Cover ( Height
%)
(m)

Triodia basedowii

75

0.3

Eucalyptus longissima

10

6

Acacia murrayana

1

2

Acacia aptaneura

1

1.5

0.1

1.2

Senna artemisioides subsp. filifolia

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA014

Position (WGS84) -29.148921, 123.015511

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (18 Nov 2019)
Sample description

Mid Eucalyptus longissima mallee woodland over tall Acacia aneura shrubland
over Triodia basedowii grasses

Habitat

mallee woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

40

Tree cover (%)

35

Shrub cover (%)

3

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (21)

Status

Cover ( Height
%)
(m)

Eucalyptus longissima

8

10

Eucalyptus longissima

5

10

Acacia aptaneura

5

4

Ptilotus obovatus

2

0.6

Acacia aneura

1

4

Acacia caesaneura (narrow phyllode variant)

1

3

Acacia tetragonophylla

1

3

Acacia aneura

1

3

Triodia basedowii

1

0.3

Eremophila oldfieldii subsp. angustifolia

0.5

3

Senna artemisioides subsp. x artemisioides

0.5

2

Maireana pyramidata

0.5

1

Acacia caesaneura

0.2

3

Atriplex vesicaria

0.2

1

Maireana pyramidata

0.1

0.5

Maireana eriosphaera

0.1

0.4

Maireana triptera

0.1

0.4

Eragrostis eriopoda

0.1

0.3

Sclerolaena diacantha

0.1

0.25

Aristida contorta

0.1

0.2

Cratystylis subspinescens

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA015

Position (WGS84) -29.130471, 123.005789

Slope

negligible

Topography

drainage line

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (18 Nov 2019)
Sample description

Tall Acacia aptaneura and A. aneura shrubland over low shrubs of Acacia
tetragonaphila over Triodia basedowii and Aristida contorta grasses

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

60

Tree cover (%)

50

Shrub cover (%)

1

Grass cover (%

4

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Acacia aptaneura

15

5

Acacia aneura

10

5

Acacia caesaneura (narrow phyllode variant)

5

3

Acacia tetragonophylla

5

2.5

Acacia burkittii

4

3

Senna artemisioides subsp. x artemisioides

2

2

Triodia basedowii

2

0.3

Aristida contorta

2

0.2

Eremophila serrulata

0.1

1.2

Themeda triandra

0.1

1

Maireana pyramidata

0.1

0.5

Ptilotus obovatus

0.1

0.4

Chondropyxis halophila

0.1

0.1

Psydrax rigidula

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA016

Position (WGS84) -29.124868, 123.008223

Slope

negligible

Topography

drainage line

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (18 Nov 2019)
Sample description

Tall Acacia aptaneura and A. burkittii shrubland over low Acacia aneura
shrubland over Aristida contorta grasses

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

60

Tree cover (%)

55

Shrub cover (%)

1

Grass cover (%

20

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (18)

Status

Cover ( Height
%)
(m)

Acacia aptaneura

10

3

Acacia burkittii

10

3

Triodia basedowii

10

0.3

Themeda triandra

5

1

Acacia tetragonophylla

3

3

Acacia aneura

2

3

Aristida contorta

2

0.2

Ptilotus obovatus

1

0.3

Santalum spicatum

0.1

1.2

Senna artemisioides subsp. x artemisioides

0.1

1

Senna artemisioides subsp. filifolia

0.1

1

Maireana pyramidata

0.1

1

Austrostipa elegantissima

0.1

1

Eremophila serrulata

0.1

0.9

Maireana pyramidata

0.1

0.3

Sclerolaena diacantha

0.1

0.2

Acacia fuscaneura

0.1

Eremophila eriocalyx

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA017

Position (WGS84) -29.125317, 123.006157

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (18 Nov 2019)
Sample description

Hardpan clay with Acacia burkittii and A. macaneura shrubland over Triodia
basedowii hummock grassland

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

60

Tree cover (%)

30

Shrub cover (%)

0

Grass cover (%

40

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (17)

Status

Cover ( Height
%)
(m)

Triodia basedowii

40

0.3

Acacia burkittii

25

4

Acacia macraneura

10

4

Acacia tetragonophylla

5

5

Acacia macraneura

2

4

Santalum spicatum

2

3

Acacia tetragonophylla

1

2

0.5

2

Senna artemisioides subsp. filifolia

0.1

1

Dodonaea lobulata

0.1

0.5

Maireana pyramidata

0.1

0.5

Sida ectogama

0.1

0.5

Ptilotus obovatus

0.1

0.3

Solanum lasiophyllum

0.1

0.2

Santalum lanceolatum

0.1

Senna artemisioides subsp. x artemisioides

0.1

Acacia caesaneura

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA018

Position (WGS84) -29.10057, 123.005383

Slope

gentle

Topography

hill slope

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

granite rocks;

Observation details - visit 1 (18 Nov 2019)
Sample description

Tall Acacia quadrimarginea shrubland over low Scaevola spinescens and
Eremophila latrobei subsp. filiformis shrubland

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

0

Shrub cover (%)

25

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (18)

Status

Cover (
%)

Height
(m)

Acacia quadrimarginea

10

Acacia ramulosa var. ramulosa

5

2

Scaevola spinescens

2

1.2

1

1.5

Senna sp. Meekatharra (E. Bailey 1-26)

0.5

1.2

Eremophila georgei

0.3

1

Acacia aptaneura

0.2

1

Senna cardiosperma

0.1

1

Sida ectogama

0.1

0.5

Ptilotus obovatus

0.1

0.4

Solanum lasiophyllum

0.1

0.3

Cheilanthes brownii

0.1

0.1

Acacia aptaneura

0.1

Dodonaea lobulata

0.1

Acacia abrupta

0.1

Eremophila latrobei subsp. filiformis

0.1

Senna artemisioides subsp. filifolia

0.1

Eremophila georgei

0.1

Eremophila latrobei subsp. filiformis

Range extension

3

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA019

Position (WGS84) -29.100031, 123.008033

Slope

negligible

Topography

drainage line

Soil colour

red-brown,

Soil texture

sand,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (19 Nov 2019)
Sample description

Tall Acacia burkittii, A. macraneura, and A. caesanneura shrubland over mid
Enneapogon polyphyllus shrubland

Habitat

riparian zone

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

80

Tree cover (%)

70

Shrub cover (%)

2

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (36)

Status

Cover ( Height
%)
(m)

Acacia burkittii

50

6

Eucalyptus longissima

25

8

Enneapogon polyphyllus

20

0.2

Acacia macraneura

2.5

Acacia caesaneura (narrow phyllode variant)

2

Acacia aptaneura

2

Acacia caesaneura (narrow phyllode variant)

1

5

Acacia quadrimarginea

1

4

Acacia tetragonophylla

1

2

Senna artemisioides subsp. x artemisioides

1

1.2

Senna artemisioides subsp. filifolia

1

1.2

Atriplex vesicaria

1

0.8

Ptilotus obovatus

1

0.3

Acacia duriuscula
Eremophila pantonii

4

1
Range extension

0.5

3

Santalum spicatum

0.2

2.5

Dodonaea lobulata

0.1

2

Eremophila oldfieldii subsp. angustifolia

0.1

1.5

Maireana pyramidata

0.1

1

Eremophila serrulata

0.1

1

Acacia aneura

0.1

1

Sida ectogama

0.1

1

Eremophila decipiens

0.1

0.5

Maireana tomentosa subsp. tomentosa

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Sclerolaena diacantha

0.1

0.3

Vittadinia cervicularis

0.1

0.3

Enneapogon caerulescens

0.1

0.2

Austrostipa elegantissima

0.1

Brachyscome ciliaris

0.1

Eremophila metallicorum

0.1

Euphorbia drummondii

0.1

Grevillea sarissa subsp. anfractifolia

0.1

Maireana triptera

0.1

Sida calyxhymenia

0.1

Eremophila longifolia

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA020

Position (WGS84) -29.098244, 123.007883

Slope

negligible

Topography

drainage line

Soil colour

red-brown,

Soil texture

sandy loam, clay loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (19 Nov 2019)
Sample description

Open Acacia burkittii shrubland over scattered low Maireana pyramidata and
Atriplex vesicaria shrubs

Habitat

shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

20

Shrub cover (%)

10

Grass cover (%

5

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (25)

Status

Cover ( Height
%)
(m)

Acacia burkittii

25

3

Maireana pyramidata

5

0.4

Atriplex vesicaria

5

0.4

Senna artemisioides subsp. x artemisioides

0.5

1

Enteropogon ramosus

0.3

0.3

Eremophila alternifolia

0.2

1.5

Santalum spicatum

0.1

1

Eremophila decipiens

0.1

1

Senna artemisioides subsp. filifolia

0.1

0.5

Enneapogon polyphyllus

0.1

0.3

Maireana appressa

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Maireana triptera

0.1

0.2

Enneapogon caerulescens

0.1

0.2

Sclerolaena diacantha

0.1

0.2

Vittadinia cervicularis

0.1

0.1

Sclerolaena cuneata

0.1

0.1

Maireana trichoptera

0.1

Acacia aptaneura

0.1

Ptilotus obovatus

0.1

Rhagodia drummondii

0.1

Cymbopogon ambiguus

0.1

Acacia mulganeura (variant 1)

0.1

Acacia caesaneura

0.1

Eremophila longifolia

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA021

Position (WGS84) -29.095213, 123.008689

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (19 Nov 2019)
Sample description

Low chenopod shrubland of Atriplex vesicaria, Maireana pyramidata and
Eremophila oldfieldii subsp. angustifolia

Habitat

chenopod shrubland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

50

Tree cover (%)

0

Shrub cover (%)

50

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (16)

Status

Cover ( Height
%)
(m)

Atriplex vesicaria

30

1

Maireana pyramidata

8

1

Eremophila oldfieldii subsp. angustifolia

1

1.8

Acacia duriuscula

1

1.2

Acacia caesaneura (narrow phyllode variant)

1

1

Ptilotus obovatus

1

0.3

Eragrostis eriopoda

1

0.2

Solanum orbiculatum subsp. orbiculatum

0.5

1

Maireana appressa

0.5

0.3

Casuarina pauper

0.1

5

0.1

1.8

Eremophila oppositifolia subsp. oppositifolia

0.1

1.5

Eremophila serrulata

0.1

1

Senna artemisioides subsp. filifolia

0.1

1

Acacia aneura

0.1

0.8

Maireana triptera

0.1

0.3

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA022

Position (WGS84) -29.081442, 123.025341

Slope

gentle

Topography

hill slope

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

granite rocks;

Observation details - visit 1 (19 Nov 2019)
Sample description

Low Hakea lorea subsp. lorea trees over mid Senna cardiosperma and Acacia
tetragonophylla open shrubland over Aristida contorta grassland

Habitat

open woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

40

Tree cover (%)

5

Shrub cover (%)

10

Grass cover (%

40

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (13)

Status

Cover ( Height
%)
(m)

Enneapogon polyphyllus

25

0.25

Aristida contorta

15

0.25

Hakea lorea subsp. lorea

5

5

Acacia tetragonophylla

5

1.5

Senna cardiosperma

5

1.2

Enneapogon caerulescens

5

0.2

Triodia basedowii

0.1

0.3

Solanum orbiculatum subsp. orbiculatum

0.1

0.3

Ptilotus obovatus

0.1

0.3

Solanum lasiophyllum

0.1

0.2

Senna sp. Meekatharra (E. Bailey 1-26)

0.1

Senna artemisioides subsp. x artemisioides

0.1

Eriachne mucronata

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA023R

Position (WGS84) -29.085043, 123.022112

Slope

gentle

Topography

hill slope

Soil colour

red-brown,

Soil texture

sandy loam, clay loam,

Rock cover
(%)

0

Rock type

granite rocks;

Observation details - visit 1 (19 Nov 2019)
Sample description

Grassland of Enneapogon polyphyllus with isolated shrubs of Senna artemisioides
subsp. x artemisiodes and scattered Ptilotus obovatus shrubs

Habitat

grassland

Disturbance

none,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

0

Shrub cover (%)

2

Grass cover (%

20

Herb cover (%)

0.5

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Enneapogon polyphyllus

20

0.2

Senna artemisioides subsp. x artemisioides

1

0.4

Ptilotus obovatus

1

0.4

Acacia duriuscula

0.5

1.5

Senna cardiosperma

0.1

1

Eremophila oldfieldii subsp. angustifolia

0.1

1

Dodonaea lobulata

0.1

0.8

Senna artemisioides subsp. filifolia

0.1

0.5

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Scaevola spinescens

0.1

0.4

Cryptandra sp. (grey soft)

0.1

0.3

Atriplex vesicaria

0.1

0.3

Sclerolaena obliquicuspis

0.1

0.2

Maireana radiata

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA024

Position (WGS84) -29.085188, 123.024961

Slope

negligible

Topography

floodplain

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

granite rocks; quartz; calcrete;

Observation details - visit 1 (19 Nov 2019)
Sample description

Mixed grassland of Enneapogon polyphyllus, Aristida contorta and Enneapogon
caerulescens with scattered Ptilotus obovatus.

Habitat

grassland

Disturbance

evidence of feral animals,

Vegetation condition

Very Good

Fire age

not evident

Total veg. cover (%)

50

Tree cover (%)

0

Shrub cover (%)

5

Grass cover (%

50

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Enneapogon polyphyllus

25

0.2

Aristida contorta

15

0.25

Enneapogon caerulescens

10

0.2

Ptilotus obovatus

5

0.4

Dodonaea lobulata

1

1.8

Eremophila oldfieldii subsp. angustifolia

0.1

1

Senna cardiosperma

0.1

0.3

Senna artemisioides subsp. x artemisioides

0.1

0.3

Scaevola spinescens

0.1

0.3

Maireana triptera

0.1

0.3

Cryptandra sp. (grey soft)

0.1

0.3

Acacia tetragonophylla

0.1

0.3

Sclerolaena obliquicuspis

0.1

0.2

Senna artemisioides subsp. filifolia

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA025

Position (WGS84) -29.138726, 122.99859

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (20 Nov 2019)
Sample description

Low Acacia aneura woodland over tall Acacia caesaneura shrubland over low
sparse Ptilotus obovatus shrubland

Habitat

open woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

40

Tree cover (%)

30

Shrub cover (%)

5

Grass cover (%

3

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (15)

Status

Cover ( Height
%)
(m)

Acacia aneura

10

4

Acacia caesaneura

5

4

Themeda triandra

5

1

Acacia aneura

4

4

Acacia aptaneura

2

7

Acacia caesaneura (narrow phyllode variant)

2

4

Acacia tetragonophylla

2

1.8

Ptilotus obovatus

2

0.3

Acacia craspedocarpa

1.5

3

Eremophila serrulata

1

1

Teucrium teucriiflorum

1

0.5

Aristida obscura

0.1

0.3

Sclerolaena diacantha

0.1

0.2

Abutilon cryptopetalum

0.1

0.2

Vittadinia cervicularis

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA026

Position (WGS84) -29.130268, 123.01741

Slope

negligible

Topography

floodplain

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (20 Nov 2019)
Sample description

Low open Acacia aptaneura woodland over mid Senna artemisiodes subsp. x
artemisiodes and Acacia aneura and A. tetragonophylla shrubland over isolated
low shrubs of Ptilotus obovatus

Habitat

open woodland

Disturbance

none

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

40

Tree cover (%)

10

Shrub cover (%)

30

Grass cover (%

4

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (18)

Status

Cover ( Height
%)
(m)

Acacia aptaneura

15

8

Senna artemisioides subsp. x artemisioides

10

1.5

Acacia aneura

5

1.8

Ptilotus obovatus

5

0.3

Triodia basedowii

4

0.3

1

1.5

Solanum orbiculatum subsp. orbiculatum

0.5

1

Acacia tetragonophylla

0.5

1

Atriplex vesicaria

0.3

1

Scaevola spinescens

0.1

0.5

Solanum lasiophyllum

0.1

0.3

Podolepis capillaris

0.1

0.3

Vittadinia cervicularis

0.1

0.1

Abutilon ?otocarpum

0.1

Sclerolaena brevifolia

0.1

Enneapogon caerulescens

0.1

Brachychiton gregorii

0.1

Sclerolaena diacantha

0.1

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHA027

Position (WGS84) -29.125547, 123.018

Slope

moderate

Topography

hill slope

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

granite rocks;

Observation details - visit 1 (20 Nov 2019)
Sample description

Mid open Dodonaea lobulata woodland over mid Senna sp. Meekatharra,
Eremophila oldfieldii subsp. angustifolia open shrubland over low ptilotus
obovatus isolated shrubs

Habitat

shrubland

Disturbance

none,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

8

Shrub cover (%)

25

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (22)

Status

Cover ( Height
%)
(m)

Dodonaea lobulata

10

1.5

Casuarina pauper

4

8

Acacia quadrimarginea

4

2

Senna sp. Meekatharra (E. Bailey 1-26)

2

1

Senna artemisioides subsp. filifolia

2

1

Eremophila oldfieldii subsp. angustifolia

1

1.5

Senna artemisioides subsp. x artemisioides

0.5

1

Ptilotus obovatus

0.5

0.3

Senna artemisioides subsp. helmsii

0.1

1

Solanum lasiophyllum

0.1

0.3

Cryptandra sp. (grey soft)

0.1

0.3

Marsdenia australis

0.1

0.1

Haloragis gossei var. gossei

Range extension

0.1

Cheilanthes sieberi

0.1

Enneapogon caerulescens

0.1

Eremophila latrobei subsp. latrobei

0.1

Acacia aneura

0.1

Euphorbia boophthona

0.1

Maireana sedifolia

0.1

Prostanthera sp.

0.1

Senna cardiosperma

0.1

Euphorbia australis var. australis

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHA028

Position (WGS84) -29.122223, 123.013357

Slope

negligible

Topography

drainage line

Soil colour

red-brown,

Soil texture

sandy clay, sandy loam,

Rock cover
(%)

0

Rock type

Observation details - visit 1 (20 Nov 2019)
Sample description

Tall open Acacia burkitii shrubland over mid Senna artemisiodes subsp. x
artemisioides and Eremophila serrulata open shrubland over sparse Triodia
basedowii and Eragrostis eriopoda grassland

Habitat

shrubland

Disturbance

none,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

50

Tree cover (%)

25

Shrub cover (%)

20

Grass cover (%

5

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (15)

Status

Cover ( Height
%)
(m)

Acacia burkittii

20

6

Senna artemisioides subsp. x artemisioides

15

1.2

Senna artemisioides subsp. filifolia

5

1.2

Themeda triandra

3

0.5

Eremophila serrulata

2

0.6

Eragrostis eriopoda

2

0.25

Scaevola spinescens

1

1.5

Poaceae sp.

0.5

0.25

Ptilotus obovatus

0.2

0.3

Acacia aneura

0.1

4

Acacia tetragonophylla

0.1

1.2

Maireana pyramidata

0.1

0.5

Santalum spicatum

0.1

0.3

Vittadinia cervicularis

0.1

0.2

Acacia ramulosa var. ramulosa

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB001

Position (WGS84) -29.171469, 123.010795

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (16 Apr 2020)
Sample description

Mid Eucalyptus lesoueffi woodland over isolated mid Dodonaea viscosa,
Eremophila pantonii and Senna artemisioides subsp. petiolaris shrubs over
isolated low Atriplex, Maireana trichoptera and Olearia muellerii shrubs

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

20

Tree cover (%)

15

Shrub cover (%)

5

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (16)

Status

Eucalyptus lesouefii

Cover ( Height
%)
(m)
15

12

3

1.6

Senna artemisioides subsp. filifolia

1

1.5

Dodonaea viscosa subsp. angustissima

1

1.2

Maireana trichoptera

1

0.25

Atriplex vesicaria

0.2

0.5

Acacia colletioides

0.1

1

Solanum orbiculatum subsp. orbiculatum

0.1

0.5

Ptilotus obovatus

0.1

0.3

Triodia basedowii

0.1

0.3

Paspalidium basicladum

0.1

0.25

Maireana triptera

0.1

0.2

Enneapogon caerulescens

0.1

0.1

Sclerolaena diacantha

0.1

0.1

Solanum lasiophyllum

0.1

0.1

Maireana carnosa

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB002

Position (WGS84) -29.18132, 123.018211

Slope

gentle

Topography

hill slope

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (17 Apr 2020)
Sample description

Mid Eucalyptus lesoueffi woodland over mid sparse Eremophila scoparia and
Senna artemisioides subsp petiolaris shrubland over isolated low Atriplex
vesicaria and Maireana trichoptera shrubs.

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

25

Tree cover (%)

15

Shrub cover (%)

10

Grass cover (%

5

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (19)

Status

Cover ( Height
%)
(m)

Eucalyptus lesouefii

15

12

Senna artemisioides subsp. petiolaris

5

1.3

Paspalidium basicladum

3

0.3

2

1.2

Maireana trichoptera

2

0.3

Enneapogon caerulescens

1

0.2

Aristida contorta

1

0.1

Atriplex vesicaria

0.5

0.5

Eremophila platycalyx

0.1

1.5

Scaevola spinescens

0.1

0.7

Eremophila glabra subsp. glabra

0.1

0.6

Rhagodia drummondii

0.1

0.5

Maireana radiata

0.1

0.4

Solanum orbiculatum subsp. orbiculatum

0.1

0.3

Sclerolaena obliquicuspis

0.1

0.15

Eriachne aristidea

0.1

0.1

Solanum lasiophyllum

0.1

0.1

Sclerolaena diacantha

0.1

0.05

Sida spodochroma

0.1

0.02

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB003

Position (WGS84) -29.17711, 123.019066

Slope

gentle

Topography

sand dune

Soil colour

red-orange

Soil texture

sand, sandy loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (17 Apr 2020)
Sample description

Mid Eucalyptus horistes mallee woodland over isolated mid Acacia jennerae, A.
colletoides and Senna artemisioides subsp petiolaris shrubs over low Triodia
basedowii hummock grassland.

Habitat

mallee woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

70

Tree cover (%)

15

Shrub cover (%)

2

Grass cover (%

60

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Triodia ?longiceps

60

0.5

Eucalyptus horistes

15

6

Senna artemisioides subsp. filifolia

1

1.1

Eriachne helmsii

1

0.4

Aristida obscura

1

0.25

Acacia jennerae

0.5

1.2

Acacia colletioides

0.5

1.2

0.1

2.5

Ptilotus obovatus

0.1

0.5

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Enchylaena tomentosa var. tomentosa

0.1

0.4

Solanum lasiophyllum

0.1

0.3

Podolepis capillaris

0.1

0.2

Dodonaea viscosa subsp. angustissima

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB004

Position (WGS84) -29.161103, 123.003631

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sandy clay, sandy loam

Rock cover
(%)

0

Rock type

quartz

Observation details - visit 1 (16 Apr 2020)
Sample description

Mid Eucalyptus lesoueffi woodland over mid Cratystylis subspinescens,
Eremophila scoparia and Senna artemisioides subsp filifolia shrubland isolated
low Poaceae sp. grasses

Habitat

woodland

Disturbance

Evidence of feral animals, Vehicle tracks

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

25

Tree cover (%)

15

Shrub cover (%)

15

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (20)

Status

Cover ( Height
%)
(m)

Eucalyptus lesouefii

15

12

Cratystylis subspinescens

7

1.4

Acacia nyssophylla

5

2

Senna artemisioides subsp. filifolia

5

1.2

3

1.8

Acacia caesaneura

1

2

Senna artemisioides subsp. x artemisioides

1

0.5

Atriplex vesicaria

1

0.5

Ptilotus obovatus

1

0.5

Enneapogon caerulescens

0.5

0.15

Enneapogon polyphyllus

0.5

0.15

Acacia aptaneura

0.1

2.5

Scaevola spinescens

0.1

0.8

Maireana pentatropis

0.1

0.6

Eremophila platycalyx

0.1

0.5

Sclerolaena obliquicuspis

0.1

0.4

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Triodia basedowii

0.1

0.3

Maireana trichoptera

0.1

0.2

Sclerolaena diacantha

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB005

Position (WGS84) -29.158787, 123.00655

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (16 Apr 2020)
Sample description

Mid Cratystylis subspinescens shrubland over low open Frankenia setosa, Atriplex
vesicaria and Maireana georgei shrubland.

Habitat

shrubland

Disturbance

Evidence of feral animals, Vehicle tracks

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

50

Tree cover (%)

0

Shrub cover (%)

50

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (19)

Status

Cover ( Height
%)
(m)

Cratystylis subspinescens

40

1.5

Frankenia setosa

5

0.4

Atriplex vesicaria

3

0.5

Maireana georgei

2

0.25

Paspalidium basicladum

1

0.3

Maireana triptera

1

0.3

Aristida contorta

1

0.1

Acacia pteraneura

0.1

1.7

Maireana radiata

0.1

0.5

Maireana thesioides

0.1

0.5

Senna artemisioides subsp. filifolia

0.1

0.5

Eremophila glabra subsp. glabra

0.1

0.4

Enchylaena tomentosa var. tomentosa

0.1

0.4

Maireana brevifolia

0.1

0.4

Sclerolaena cuneata

Range extension

0.1

0.15

Solanum lasiophyllum

0.1

0.1

Sclerolaena diacantha

0.1

0.1

Maireana

0.1

0.05

Eragrostis dielsii

0.1

0.01

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB008

Position (WGS84) -29.190799, 123.02147

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (17 Apr 2020)
Sample description

Tall sparse Acacia caesaneura shrubland over mid Acacia nyssophylla, Cratystylis
subspinescens and Senna artemisioides subsp filifolia shrubland over isolated low
Atriplex vesicaria shrubs.

Habitat

shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

7

Shrub cover (%)

35

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (24)

Status

Cover ( Height
%)
(m)

Senna artemisioides subsp. petiolaris

10

1.9

Cratystylis subspinescens

10

1.4

Acacia caesaneura

7

5

Acacia nyssophylla

5

1.8

Maireana sedifolia

2

1.2

1

2

Senna artemisioides subsp. filifolia

1

1

Atriplex vesicaria

1

0.5

Paspalidium basicladum

1

0.1

Aristida contorta

1

0.05

0.1

1.8

0.1

1.2

Scaevola spinescens

0.1

1

Eremophila glabra subsp. glabra

0.1

0.7

Dodonaea viscosa subsp. angustissima

0.1

0.6

Maireana tomentosa subsp. tomentosa

0.1

0.5

Maireana triptera

0.1

0.5

Ptilotus obovatus

0.1

0.3

Frankenia setosa

0.1

0.3

Triodia basedowii

0.1

0.25

Podolepis capillaris

0.1

0.2

Solanum orbiculatum subsp. orbiculatum

0.1

0.2

Enneapogon caerulescens

0.1

0.15

Solanum lasiophyllum

0.1

0.1

Eremophila pantonii

Range extension

Austrostipa platychaeta
Leptomeria aff. preissiana

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB009

Position (WGS84) -29.160278, 123.050718

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (14 Mar 2020)
Sample description

Isolated low Acacia aneura, A. caesaneura and Eucalyptus longissima and Acacia
caesaneura trees over low open Acacia sibina and A. mulganeura shrubs over low
closed Triodia basedowii hummock grassland.

Habitat

shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

80

Tree cover (%)

6

Shrub cover (%)

15

Grass cover (%

70

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (18)

Status

Cover ( Height
%)
(m)

Triodia basedowii

70

0.4

Acacia aneura

5

4

Acacia sibina

5

1.2

Physopsis viscida

5

1

Acacia caesaneura

1

5

Eucalyptus longissima

1

4

Acacia mulganeura (variant 1)

1

3

Acacia tetragonophylla

0.2

3

Acacia ramulosa var. ramulosa

0.2

3

Acacia ligulata

0.2

2.5

Dodonaea lobulata

0.2

1.3

Acacia murrayana

0.1

2

Acacia sibirica

0.1

1.5

0.1

1.3

0.1

1

Scaevola spinescens

0.1

1

Senna artemisioides subsp. x artemisioides

0.1

1

Teucrium teucriiflorum

0.1

1

Rhagodia drummondii
Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB010b

Position (WGS84) -29.193202, 123.021174

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (17 Apr 2020)
Sample description

Mid Cratystylis subspinescen and Dodonaea viscosa shrubland over low sparse
Atriplex vesicaria and Frankenia setosa shrubland over isolated clumps of low
Aristida contorta grasses.

Habitat

shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

35

Tree cover (%)

0.1

Shrub cover (%)

35

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (21)

Status

Cover ( Height
%)
(m)

Cratystylis subspinescens

30

1.5

Frankenia setosa

3

0.25

Acacia caesaneura

2

5

Dodonaea viscosa subsp. angustissima

1

1.4

Acacia nyssophylla

1

1

Atriplex vesicaria

1

0.4

Maireana carnosa

1

0.1

0.1

1.2

0.1

1

Eremophila glabra subsp. glabra

0.1

0.5

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Maireana suaedifolia

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Maireana triptera

0.1

0.25

Sclerolaena cuneata

0.1

0.25

Maireana tomentosa subsp. tomentosa

0.1

0.2

Aristida holathera var. holathera

0.1

0.15

Maireana radiata

0.1

0.1

Enneapogon caerulescens

0.1

0.08

Sclerolaena diacantha

0.1

0.05

Eragrostis dielsii

0.1

0.02

Senna artemisioides subsp. petiolaris
Rhagodia spinescens

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB011

Position (WGS84) -29.114202, 123.020832

Slope

moderate

Topography

creek

Soil colour

red-orange

Soil texture

clay loam, clay

Rock cover
(%)

0

Rock type

ferrous - ironstone, granite - rocks,
quartz

Observation details - visit 1 (19 Apr 2020)
Sample description

Tall open Acacia aneura, A. burkitii and Santalum acuminatum shrubland over
mid open Maireana pyramidata, Atriplex sp. and Senna artemisioides subsp. x
artemisioides shrubland over low op

Habitat

riparian zone

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

45

Tree cover (%)

15

Shrub cover (%)

30

Grass cover (%

15

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (28)

Status

Cover ( Height
%)
(m)

Acacia burkittii

15

3

Santalum acuminatum

10

3

Maireana pyramidata

7

1.3

Acacia aptaneura

5

3.5

Acacia aneura

5

2

Atriplex vesicaria

5

1.2

Atriplex vesicaria

5

1.1

Senna artemisioides subsp. x artemisioides

3

1.1

Eremophila alternifolia

2

3

Eragrostis eriopoda

2

0.2

Eremophila georgei

1

1

Maireana tomentosa subsp. tomentosa

1

0.5

Enteropogon ramosus

1

0.2

Acacia tetragonophylla

0.1

2.5

Scaevola spinescens

0.1

0.5

Dichanthium sericeum

0.1

0.5

Ptilotus obovatus

0.1

0.5

Themeda triandra

0.1

0.5

Salsola australis

0.1

0.4

Eremophila latrobei subsp. latrobei

0.1

0.4

Eragrostis eriopoda

0.1

0.2

Sclerolaena diacantha

0.1

0.1

Aristida contorta

0.1

0.1

0.1

0.02

Eragrostis dielsii

0.1

0.01

Sida fibulifera

0.1

0.01

Swainsona kingii

0.1

0.01

Convolvulus remotus

0.1

0.01

Gilesia biniflora

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB012a

Position (WGS84) -29.125269, 123.115649

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sand, sandy clay

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (20 Apr 2020)
Sample description

Low Eucalyptus youngiana and E. concinna mallee woodland over low open
Androcalva loxophylla, Acacia ligulata and A. burkitii shrubland over low Triodia
basedowii hummock grassland.

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

45

Tree cover (%)

20

Shrub cover (%)

10

Grass cover (%

40

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (24)

Status

Cover ( Height
%)
(m)

Triodia basedowii

40

0.2

Eucalyptus concinna

15

2.2

Eucalyptus youngiana

5

2.7

Androcalva loxophylla

5

0.5

Acacia ligulata

2

1.6

Acacia burkittii

1

0.6

Alyogyne pinoniana

1

0.5

Solanum plicatile

1

0.3

Brachychiton gregorii

0.1

5

Exocarpos sparteus

0.1

1.5

Eremophila longifolia

0.1

1

Senna artemisioides subsp. x artemisioides

0.1

0.6

Halgania cyanea

0.1

0.5

Senna pleurocarpa var. pleurocarpa

0.1

0.5

Hannafordia bissillii subsp. bissillii

0.1

0.5

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Senna artemisioides subsp. filifolia

0.1

0.4

Ptilotus obovatus

0.1

0.4

Acacia nyssophylla

0.1

0.3

Eragrostis eriopoda

0.1

0.2

Aristida contorta

0.1

0.1

Enneapogon polyphyllus

0.1

0.1

Paspalidium basicladum

0.1

0.1

Aristida holathera var. holathera

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB015

Position (WGS84) -29.173588, 123.143565

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sand, sandy clay

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (15 Mar 2020)
Sample description

Eucalyptus gongylocarpa woodland over Eucalyptus longissima mallee woodland
over Acacia ligulata shrubland.

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

recent (<1 year)

Total veg. cover (%)

60

Tree cover (%)

50

Shrub cover (%)

1

Grass cover (%

4

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Species (12)

Status

Westringia cephalantha var. cephalantha
Sida sp. Excedentifolia (J.L. Egan 1925)

Cover ( Height
%)
(m)
0

Range extension

0

Senna artemisioides subsp. filifolia

0

Scaevola basedowii

0

Ptilotus sessilifolius

0

Eucalyptus longissima

0

Eucalyptus gongylocarpa

0

Eucalyptus concinna

0

Daviesia aphylla

0

Aristida contorta

0

Alyogyne pinoniana

0

Acacia ligulata

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB019

Position (WGS84) -29.167378, 123.012189

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sand, sandy loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (16 Apr 2020)
Sample description

Mid Melaleuca laxiflora shrubland over isolated clumps of low Atriple vesicariax,
Frankenia setosa and Maireana tomentosa subsp. tomentosa shrubs.

Habitat

shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

50

Tree cover (%)

0

Shrub cover (%)

50

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (8)
Melaleuca laxiflora

Status
Range extension

Cover ( Height
%)
(m)
50

1.8

Rhagodia drummondii

0.1

1.2

Atriplex vesicaria

0.1

0.5

Tecticornia sp. Dennys Crossing (K.A. Shepherd & J. English KS

0.1

0.4

Dodonaea viscosa subsp. angustissima

0.1

0.3

Atriplex nana

0.1

0.3

Frankenia setosa

0.1

0.25

Maireana tomentosa subsp. tomentosa

0.1

0.2

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB021

Position (WGS84) -29.143278, 123.017129

Slope

negligible

Topography

floodplain

Soil colour

red-brown

Soil texture

clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 2 (11 Mar 2020)
Sample description

Low open Acacia mulganeura (variant 1) woodland over tall open Acacia
macraneura, A. ramulosa and A. sibirica shrubland over isolated mid Maireana
pyramidata, Senna artemisioides subsp. x artemisioides and Ptilotus obovatus
shrubs.

Habitat

open woodland

Disturbance

Evidence of feral animals, Historic clearing, Litter

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

20

Tree cover (%)

10

Shrub cover (%)

12

Grass cover (%

0.1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (23)

Status

Cover ( Height
%)
(m)

Acacia aneura

7

5

Acacia macraneura

4

3

Acacia sibirica

2

3

Maireana pyramidata

2

1.5

Maireana tomentosa subsp. tomentosa

2

0.8

Senna artemisioides subsp. x artemisioides

1

1.2

Ptilotus obovatus

1

0.5

Sclerolaena diacantha

1

0.4

Acacia burkittii

0.5

1.2

Acacia mulganeura (variant 1)

0.2

1.2

Sclerolaena cuneata

0.2

0.3

Acacia ramulosa var. ramulosa

0.1

2.1

Acacia tetragonophylla

0.1

1.8

Eremophila latrobei subsp. latrobei

0.1

1.5

Teucrium teucriiflorum

0.1

1.2

Eremophila georgei

0.1

1.2

Atriplex vesicaria

0.1

0.6

Maireana planifolia

0.1

0.5

Maireana triptera

0.1

0.4

Solanum lasiophyllum

0.1

0.4

Maireana georgei

0.1

0.3

Enneapogon polyphyllus

0.1

0.08

Sclerolaena diacantha

0.1

0.05

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB022

Position (WGS84) -29.124068, 123.00436

Slope

gentle

Topography

hill slope

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 2 (12 Mar 2020)
Sample description

Low Acacia duriusucula, A. macraneura and Casuarina pauper woodland over
mid open Sida calyxhymenia, Scaevola spinescens and Ptilotus obovatus
shrubland over low sparse Triodia basedowii hummock grassland.

Habitat

woodland

Disturbance

Current operations, Evidence of feral animals, Exploration (drill pads and access
tracks), Vehicle tracks

Vegetation condition

Good

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

20

Shrub cover (%)

20

Grass cover (%

5

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (19)

Status

Cover ( Height
%)
(m)

Acacia duriuscula

10

5

Ptilotus obovatus

7

1.2

Casuarina pauper

5

8

Acacia macraneura

5

5

5

1.5

Scaevola spinescens

5

1.2

Triodia basedowii

5

0.25

Dodonaea rigida

1

1.5

Senna artemisioides subsp. x artemisioides

1

1.2

Senna artemisioides subsp. filifolia

1

1.2

Eremophila oldfieldii subsp. angustifolia

0.1

2

Templetonia incrassata

0.1

1.6

Psydrax rigidula

0.1

1.5

Eremophila georgei

0.1

1

Maireana sedifolia

0.1

1

Vincetoxicum lineare

0.1

1

Maireana pyramidata

0.1

1

Maireana georgei

0.1

0.3

Eragrostis eriopoda

0.1

0.15

Sida calyxhymenia

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB023

Position (WGS84) -29.100367, 122.992034

Slope

moderate

Topography

hill top

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

sandstone

Observation details - visit 2 (13 Mar 2020)
Sample description

Tall open Acacia aptaneura, A. caesaneura and Brachychiton gregorii shrubland
over mid open Dodonaea rigida, Eremophila latrobei subsp. filiformis and Senna
artemisioides subsp. helmsii shrubland over isolated low Cheilanthes sieberi and
Euphorbia australis forbs.

Habitat

shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

30

Tree cover (%)

15

Shrub cover (%)

20

Grass cover (%

0.1

Herb cover (%)

0.2

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (19)

Status

Cover ( Height
%)
(m)

Senna artemisioides subsp. helmsii

15

1.3

Acacia aptaneura

10

5

Brachychiton gregorii

3

5

Acacia caesaneura

2

5

Dodonaea rigida

2

1.2

2

1.1

Acacia quadrimarginea

1

2.5

Prostanthera althoferi subsp. althoferi

1

0.5

Cymbopogon ambiguus

1

0.2

Cheilanthes sieberi

0.5

0.15

Scaevola spinescens

0.1

1

0.1

0.5

Euphorbia tannensis subsp. eremophila

0.1

0.2

Haloragis gossei var. gossei

0.1

0.1

Aristida contorta

0.1

0.1

Enneapogon polyphyllus

0.1

0.08

Enneapogon caerulescens

0.1

0.07

Goodenia havilandii

0.1

0.02

Euphorbia australis var. australis

0.1

0.01

Eremophila latrobei subsp. filiformis

Philotheca linearis

Range extension

P1 (DBCA list)

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB024R

Position (WGS84) -29.116759, 122.995028

Slope

moderate

Topography

hill top

Soil colour

red-brown

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 2 (13 Mar 2020)
Sample description

Isolated low Casuarina pauper trees over tall open Acacia duriusucula and A.
incurvaneura shrubland over low sparse Ptilotus obovatus, Scaevola spinescens
and Senna artemisioides subsp. filifolia shrubland.

Habitat

shrubland

Disturbance

Current operations, Evidence of feral animals, Exploration (drill pads and access
tracks), Historic clearing, Litter, Vehicle tracks

Vegetation condition

Good

Fire age

recent (<1 year)

Total veg. cover (%)

40

Tree cover (%)

25

Shrub cover (%)

15

Grass cover (%

5

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (24)

Status

Cover ( Height
%)
(m)

Acacia duriuscula

15

3

Acacia incurvaneura

5

4

Ptilotus obovatus

5

1

Triodia basedowii

5

0.3

Casuarina pauper

1

6

Senna artemisioides subsp. filifolia

1

1

Scaevola spinescens

1

0.8

Acacia tetragonophylla

0.5

2

Acacia macraneura

0.2

4

Acacia oswaldii

0.2

3.5

Eremophila oldfieldii subsp. angustifolia

0.2

3

Eucalyptus longissima

0.2

2.5

Eremophila latrobei subsp. latrobei

0.2

1.5

Santalum spicatum

0.1

2

Acacia nyssophylla

0.1

2

Dodonaea rigida

0.1

1.4

Senna artemisioides subsp. x artemisioides

0.1

1

Teucrium teucriiflorum

0.1

1

Eremophila georgei

0.1

0.8

Psydrax rigidula

0.1

0.5

Sida calyxhymenia

Range extension

0.1

0.5

Eremophila pantonii

Range extension

0.1

0.5

Aristida holathera var. holathera

0.1

0.1

Paspalidium clementii

0.1

0.05

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB025

Position (WGS84) -29.098004, 123.001936

Slope

moderate

Topography

hill top

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

sandstone

Observation details - visit 2 (14 Mar 2020)
Sample description

Tall Acacia quadrimarginea and A. ramulosa var. ramulosa shrubland over mid
sparse Dodonaea viscosa, Senna cardiosperma shrubland over isolated clumps of
low Cheilanthes sieberi, Haloragis gossei var. gossei and Euphorbia boopthona
forbs.

Habitat

shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

35

Tree cover (%)

30

Shrub cover (%)

10

Grass cover (%

0.1

Herb cover (%)

0.3

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (20)

Status

Cover ( Height
%)
(m)

Acacia ramulosa var. ramulosa

15

2.5

Acacia quadrimarginea

15

2.2

5

1.5

Senna cardiosperma

3

1.2

Prostanthera althoferi subsp. althoferi

2

1

Eremophila latrobei subsp. filiformis

Range extension

Euphorbia boophthona

Range extension

0.1

15

Eremophila latrobei subsp. filiformis

Range extension

0.1

1.5

Dodonaea rigida

0.1

1

Scaevola spinescens

0.1

0.6

Solanum lasiophyllum

0.1

0.4

Haloragis gossei var. gossei

0.1

0.15

Aristida contorta

0.1

0.1

Cheilanthes sieberi

0.1

0.1

Euphorbia australis var. australis

0.1

0.1

Sida sp. L (A.M. Ashby 4202)

0.1

0.1

Enneapogon caerulescens

0.1

0.08

Goodenia rosea

0.1

0.05

Sida spodochroma

0.1

0.05

Goodenia havilandii

0.1

0.05

Ptilotus aervoides

0.1

0.01

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB026

Position (WGS84) -29.092003, 122.998121

Slope

moderate

Topography

hill top

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

sandstone

Observation details - visit 2 (14 Mar 2020)
Sample description

Tall open Acacia aptaneura, A. quadrimarginea and A. ramulosa var. ramulosa
shrubland over mid open Eremophila latrobei subsp. filiformis, Senna
artemisioides subsp. helmsii shrubland over isolated clumps of low Haloragis
gossei var. gossei and Euphorbia australis forbs.

Habitat

shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

30

Tree cover (%)

20

Shrub cover (%)

10

Grass cover (%

0.1

Herb cover (%)

0.3

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (15)

Status

Cover ( Height
%)
(m)

Acacia quadrimarginea

10

2.2

Acacia sibirica

5

4

Acacia aptaneura

5

4

Senna artemisioides subsp. helmsii

5

1.5

3

1.2

Acacia ramulosa var. ramulosa

2

4

Scaevola spinescens

2

1.2

Dodonaea rigida

1

1.2

Grevillea juncifolia subsp. temulenta

0.5

4

Acacia fuscaneura

0.5

3

0.1

0.15

Cheilanthes sieberi

0.1

0.15

Haloragis gossei var. gossei

0.1

0.1

Eriachne pulchella subsp. pulchella

0.1

0.05

Euphorbia australis var. australis

0.1

0.01

Eremophila latrobei subsp. filiformis

Euphorbia boophthona

Range extension

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB028

Position (WGS84) -29.104122, 123.008024

Slope

moderate

Topography

hill slope

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

sandstone

Observation details - visit 2 (14 Mar 2020)
Sample description

Tall Acacia macraneura, A. pteraneura and A. duriusucula shrubland over mid
open Senna cardiosperma, Scaevola spinescens and Eremophila latrobei subsp.
filiformis shrubland over isolated clumps of low Euphorbia australis var.
australis forbs.

Habitat

shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

35

Shrub cover (%)

10

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (20)

Status

Cover ( Height
%)
(m)

Acacia macraneura

12

4.5

Acacia quadrimarginea

10

3

Acacia duriuscula

10

3

Senna cardiosperma

6

1.2

Acacia pteraneura

3

5

Scaevola spinescens

3

1.1

1

1.5

1

0.4

Dodonaea lobulata

0.5

1.2

Euphorbia australis var. australis

0.2

0.02

Eremophila oldfieldii subsp. angustifolia

0.1

2

Acacia tetragonophylla

0.1

1.5

0.1

1.2

Eremophila georgei

0.1

1.2

Senna artemisioides subsp. x artemisioides

0.1

1.2

Maireana sedifolia

0.1

1

Marsdenia australis

0.1

1

Rhagodia drummondii

0.1

1

Solanum lasiophyllum

0.1

0.4

Enneapogon caerulescens

0.1

0.08

Eremophila latrobei subsp. filiformis

Range extension

Ptilotus obovatus

Hibiscus sp. Gardneri (A.L. Payne PRP 1435)

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB029

Position (WGS84) -29.099265, 122.999305

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sand

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (14 Mar 2020)
Sample description

Low Eucalyptus oleosa subsp. oleosa and E. youngiana mallee woodland over mid
open Acacia jennerae, A. murrayana and Grevilleasarissa subsp. anfractifolia
shrubland over low open Triodia basedowii hummock grassland.

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

45

Tree cover (%)

15

Shrub cover (%)

20

Grass cover (%

25

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (32)

Status

Cover ( Height
%)
(m)

Triodia basedowii

25

0.3

Eucalyptus youngiana

7

2

Eucalyptus oleosa subsp. oleosa

5

2

Acacia murrayana

5

1.5

Acacia jennerae

5

1.3

Grevillea sarissa subsp. anfractifolia

3

1

Alectryon oleifolius subsp. canescens

2

3

Hannafordia bissillii subsp. bissillii

2

1.2

1

5

Acacia kempeana

1

3

Acacia caesaneura

1

3

Acacia mulganeura (variant 1)

0.5

3

Acacia oswaldii

0.2

3

Dodonaea viscosa subsp. angustissima

0.1

1.5

Senna artemisioides subsp. petiolaris

0.1

1.5

Rhagodia drummondii

0.1

1

Eremophila longifolia

0.1

1

Scaevola spinescens

0.1

1

Alyogyne pinoniana

0.1

1

Dicrastylis brunnea

0.1

0.8

Eremophila glabra subsp. glabra

0.1

0.8

Enchylaena tomentosa var. tomentosa

0.1

0.5

Austrostipa elegantissima

0.1

0.5

Ptilotus obovatus

0.1

0.5

Solanum orbiculatum subsp. orbiculatum

0.1

0.5

Eragrostis eriopoda

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Solanum plicatile

0.1

0.3

Halgania cyanea

0.1

0.25

Eremophila georgei

0.1

0.25

Paspalidium clementii

0.1

0.2

Sclerolaena diacantha

0.1

0.2

Acacia ayersiana

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB030R

Position (WGS84) -29.13274, 122.992364

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (13 Mar 2020)
Sample description

Mid Eucalyptus concinna mallee woodland over mid open Acacia hemiteles ,
Senna artemisioides subsp. petiolaris and Templetonia incrassata shrubland over
low open Triodia basedowii hummock grassland.

Habitat

mallee woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

38

Tree cover (%)

20

Shrub cover (%)

10

Grass cover (%

10

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (15)

Status

Cover ( Height
%)
(m)

Eucalyptus concinna

15

5

Triodia basedowii

10

0.3

Acacia hemiteles

5

1.6

Senna artemisioides subsp. petiolaris

5

1.3

Acacia caesaneura

3

4

Acacia sibirica

2

4

Templetonia incrassata

1

1.1

Atriplex vesicaria

1

0.5

Scaevola spinescens

0.2

1.2

Seringia elliptica

0.1

0.5

Ptilotus obovatus

0.1

0.5

Maireana triptera

0.1

0.25

Enchylaena tomentosa var. tomentosa

0.1

0.25

Maireana georgei

0.1

0.2

Sclerolaena diacantha

0.1

0.15

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB033a

Position (WGS84) -29.117954, 122.986207

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (13 Mar 2020)
Sample description

Mid Eucalyptus concinna mallee woodland over tall open Eremophila pantonii
shrubland over low open Triodia basedowii hummock grassland.

Habitat

mallee woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

45

Tree cover (%)

25

Shrub cover (%)

15

Grass cover (%

10

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (20)
Eremophila pantonii

Status
Range extension

Cover ( Height
%)
(m)
20

2.5

Eucalyptus concinna

10

5

Triodia basedowii

10

0.35

Acacia hemiteles

2

2

Acacia mulganeura (variant 1)

1

4

Alectryon oleifolius subsp. canescens

1

4

Acacia nyssophylla

0.2

2

Senna artemisioides subsp. petiolaris

0.2

2

Acacia papyrocarpa

0.1

3

Dodonaea lobulata

0.1

1.2

Senna artemisioides subsp. filifolia

0.1

1

Maireana sedifolia

0.1

1

Rhagodia drummondii

0.1

1

Ptilotus obovatus

0.1

0.6

Atriplex vesicaria

0.1

0.5

Enchylaena tomentosa var. tomentosa

0.1

0.5

Maireana pentatropis

0.1

0.4

Maireana convexa

0.1

0.4

Maireana georgei

0.1

0.3

Maireana trichoptera

0.1

0.25

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB037

Position (WGS84) -29.107726, 122.985251

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (13 Mar 2020)
Sample description

Low Eucalyptus oleosa subsp. oleosa, Acacia pteraneura and A. sibirica woodland
over low sparse Maireana sedifolia, M. georgei and Sida calyxhymenia shrubland
over isolated low Eragrostis eriopoda and Triodia basedowii grasses.

Habitat

woodland

Disturbance

Evidence of feral animals, Litter, Vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

25

Tree cover (%)

20

Shrub cover (%)

7

Grass cover (%

2

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (21)

Status

Cover ( Height
%)
(m)

Acacia pteraneura

15

5

Eucalyptus oleosa subsp. oleosa

5

7

3

1

Maireana sedifolia

2

1

Maireana georgei

2

0.3

Triodia basedowii

1

0.3

Eragrostis eriopoda

1

0.25

Teucrium teucriiflorum

0.5

1

Ptilotus obovatus

0.2

0.6

Sclerolaena diacantha

0.2

0.2

Acacia sibirica

0.1

4

Brachychiton gregorii

0.1

4

Acacia tetragonophylla

0.1

1.5

Senna artemisioides subsp. filifolia

0.1

1.2

Maireana pyramidata

0.1

1

Rhagodia drummondii

0.1

1

Eremophila latrobei subsp. latrobei

0.1

1

Psydrax rigidula

0.1

0.6

Acacia mulganeura (variant 1)

0.1

0.5

Maireana tomentosa subsp. tomentosa

0.1

0.5

Atriplex bunburyana

0.1

0.4

Sida calyxhymenia

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB039

Position (WGS84) -29.105913, 122.992191

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (13 Mar 2020)
Sample description

Low Acacia burkitii, A. aptaneura and A. mulganeura (varient 1) woodland over
isolated low Maireana sedifolia, Ptilotus obovatus and Senna artemisioides
subsp. filifolia shrubs over low open Themeda triandra, Triodia basedowii and
Eragrostis eriopoda grassland.

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

35

Tree cover (%)

30

Shrub cover (%)

5

Grass cover (%

10

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (21)

Status

Cover ( Height
%)
(m)

Acacia aptaneura

10

5

Acacia burkittii

10

3.5

Themeda triandra

10

0.4

Acacia mulganeura (variant 1)

3

4

Acacia caesaneura

1

3

Triodia basedowii

1

0.3

Senna artemisioides subsp. filifolia

0.5

1.2

Sclerolaena diacantha

0.2

0.2

Acacia ramulosa var. ramulosa

0.1

3

Acacia papyrocarpa

0.1

3

Acacia tetragonophylla

0.1

2.5

Acacia oswaldii

0.1

2.5

Santalum spicatum

0.1

2

Duperreya commixta

0.1

2

Psydrax rigidula

0.1

1.5

Templetonia incrassata

0.1

1.2

Maireana pyramidata

0.1

1

Eremophila georgei

0.1

0.8

Enchylaena tomentosa var. tomentosa

0.1

0.5

Eragrostis eriopoda

0.1

0.25

Enneapogon polyphyllus

0.1

0.06

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB040

Position (WGS84) -29.247415, 123.095814

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (18 Apr 2020)
Sample description

Low Acacia caesaneura woodland over mid open Scaevola spinescens, Senna
artemisioides subsp. x artemisioides and Teucrium teucriiflora shrubland over
isolated low Aristida contorta, A. holathera and and Eragrostis eriopoda
grasses.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

30

Shrub cover (%)

15

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (23)

Status

Cover ( Height
%)
(m)

Acacia caesaneura

25

5

Teucrium teucriiflorum

7

1.4

Acacia caesaneura (narrow phyllode variant)

5

5

Scaevola spinescens

3

1.6

Senna artemisioides subsp. x artemisioides

3

1.4

2

1.5

Eremophila latrobei subsp. latrobei

1

1.5

Eragrostis eriopoda

1

0.25

Aristida holathera var. holathera

1

0.2

Enneapogon polyphyllus

1

0.2

Paspalidium basicladum

1

0.2

Psydrax rigidula

0.1

1.7

Eremophila sp. Plumridge Lakes (S.G.M. Carr 534)

0.1

1.5

Senna artemisioides subsp. petiolaris

0.1

1.5

Eremophila granitica

0.1

1.2

Marsdenia australis

0.1

1

Ptilotus obovatus

0.1

0.5

Monachather paradoxus

0.1

0.5

Enchylaena tomentosa var. tomentosa

0.1

0.4

Podolepis capillaris

0.1

0.35

Solanum lasiophyllum

0.1

0.3

Sida fibulifera

0.1

0.1

Aristida contorta

0.1

0.1

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB041

Position (WGS84) -29.242545, 123.087957

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

quartz

Observation details - visit 1 (18 Apr 2020)
Sample description

Low open Acaciaincurv aneura woodland over tall open Acacia burkitii, A.
ramulosa var. ramulosa and Dodonaea rigida shrubland over mid open Sida
ectogama, Senna cardiosperma and and Scaevola spinescens shrubland.

Habitat

open woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

30

Shrub cover (%)

15

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (23)

Status

Cover ( Height
%)
(m)

Acacia ramulosa var. ramulosa

15

4

Acacia incurvaneura

10

6

Sida ectogama

10

1.5

Acacia burkittii

3

3

Acacia mulganeura (variant 1)

2

3

Acacia tetragonophylla

2

3

Scaevola spinescens

2

1.5

Senna cardiosperma

2

1.1

Eragrostis eriopoda

2

0.3

Eucalyptus concinna

1

3

Dodonaea rigida

1

2.5

Teucrium teucriiflorum

1

1.4

Ptilotus obovatus

1

0.5

Triodia basedowii

1

0.2

Santalum spicatum

0.1

2.5

Eremophila latrobei subsp. latrobei

0.1

1.5

Marsdenia australis

0.1

1.5

Rhagodia drummondii

0.1

1.5

Senna artemisioides subsp. x artemisioides

0.1

0.7

Solanum lasiophyllum

0.1

0.4

Aristida holathera var. holathera

0.1

0.2

Paspalidium basicladum

0.1

0.2

Sida fibulifera

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB045

Position (WGS84) -29.251119, 123.105567

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (18 Apr 2020)
Sample description

Low Acacia aptaneura, A. caesaneura and A. incurvaneura woodland over mid
open Eremophila serrulata, E. latobei subsp. filiformis and Scaevola spinescens
shrubland over isolated low Aristida contorta, A. holathera and Triodia
basedowii grasses.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

35

Shrub cover (%)

10

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (20)

Status

Cover ( Height
%)
(m)

Acacia caesaneura (narrow phyllode variant)

15

5

Acacia aptaneura

10

5

Acacia incurvaneura

10

5

Eremophila serrulata

7

1.2

Acacia aptaneura

5

3.5

2

1.5

Eragrostis eriopoda

2

0.3

Aristida holathera var. holathera

2

0.2

Acacia mulganeura (variant 1)

1

3

Scaevola spinescens

1

1.2

Psydrax rigidula

0.1

1.5

Ptilotus obovatus

0.1

1.5

Sida ectogama

0.1

1.4

Teucrium teucriiflorum

0.1

1

Abutilon cryptopetalum

0.1

0.6

Maireana suaedifolia

0.1

0.5

Solanum lasiophyllum

0.1

0.3

Paspalidium basicladum

0.1

0.2

Enchylaena tomentosa var. tomentosa

0.1

0.2

Aristida contorta

0.1

0.1

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB054

Position (WGS84) -29.161781, 123.062411

Slope

gentle

Topography

hill slope

Soil colour

brown, whitish

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - Banded Iron Formation, quartz

Observation details - visit 1 (16 Apr 2020)
Sample description

Mid Eucalyptus lesoueffi and Casuarina pauper woodland over mid open
Eremophila pantonii, E. oldfieldii subsp. filifolia and Senna artemisioides subsp
filifolia shrubland over low open Ptilotus obovatus, Dodonaea lobulata and
Olearia muelleri shrubland.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

20

Shrub cover (%)

35

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (15)

Status

Eucalyptus lesouefii

Cover ( Height
%)
(m)
15

9

15

1.9

Ptilotus obovatus

10

0.9

Casuarina pauper

5

6

Senna artemisioides subsp. filifolia

5

1.5

Eremophila oldfieldii subsp. angustifolia

2

1.8

Olearia muelleri

2

0.5

Acacia burkittii

1

2.5

Scaevola spinescens

1

0.7

Dodonaea lobulata

0.8

2

Acacia oswaldii

0.1

2

Acacia incurvaneura

0.1

1.7

Eremophila

0.1

1.2

Maireana trichoptera

0.1

0.2

Sclerolaena diacantha

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB056

Position (WGS84) -29.131249, 123.070732

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (19 Apr 2020)
Sample description

Low Acacia aptaneura and A. caesaneura woodland over low open Eremophila
latrobei subsp. glabra, Teucrium teucriifolia and Acacia tetragonophylla
shrubland over low open Eragrostis eriopoda grasses

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

20

Shrub cover (%)

20

Grass cover (%

20

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (15)

Status

Cover ( Height
%)
(m)

Eragrostis eriopoda

18

0.3

Eremophila latrobei subsp. glabra

15

0.6

Acacia caesaneura (narrow phyllode variant)

10

4

Acacia pteraneura

8

4

Teucrium teucriiflorum

3

1

Acacia caesaneura

2

4

Triodia basedowii

2

0.3

Enneapogon polyphyllus

2

0.1

Sida ectogama

1

1.5

Acacia tetragonophylla

1

1.5

Psydrax suaveolens

0.1

1.5

Solanum ferocissimum

0.1

0.2

Paspalidium basicladum

0.1

0.2

Cheilanthes sieberi

0.1

0.2

Aristida holathera var. holathera

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB057

Position (WGS84) -29.124473, 123.093841

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (19 Apr 2020)
Sample description

Low Acacia aptaneura and A. caesaneura woodland over mid open Eremophila
latrobei subsp. glabra, Teucrium teucriifolia and Acacia tetragonophylla
shrubland over low open Eragrostis eriopoda grasses

Habitat

woodland

Disturbance
Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

50

Tree cover (%)

25

Shrub cover (%)

10

Grass cover (%

25

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (22)

Status

Cover ( Height
%)
(m)

Eragrostis eriopoda

25

0.25

Acacia aptaneura

13

5

Acacia caesaneura

12

5

Teucrium teucriiflorum

6

0.8

Eremophila latrobei subsp. glabra

3

0.5

Acacia tetragonophylla

1

1.3

Acacia pteraneura

0.1

4.5

Acacia mulganeura (variant 1)

0.1

4

Sida ectogama

0.1

1

Psydrax suaveolens

0.1

0.7

Eremophila latrobei subsp. latrobei

0.1

0.6

Eremophila granitica

0.1

0.5

Enchylaena tomentosa var. tomentosa

0.1

0.3

Solanum ferocissimum

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Abutilon cryptopetalum

0.1

0.2

Aristida holathera var. holathera

0.1

0.2

Monachather paradoxus

0.1

0.2

Cheilanthes sieberi

0.1

0.1

Aristida contorta

0.1

0.1

Paspalidium basicladum

0.1

0.1

Enneapogon polyphyllus

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB058

Position (WGS84) -29.108008, 123.069214

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (20 Apr 2020)
Sample description

Low Acacia incurvaneura and A. aptaneura woodland over low open Eremophila
latrobri subsp. glabra, Prostanthera althoferi subsp. althoferi and Teucrium
teucriiflorum shrub

Habitat

woodland

Disturbance

Evidence of feral animals, Exploration (drill pads and access tracks), Vehicle
tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

45

Tree cover (%)

20

Shrub cover (%)

20

Grass cover (%

20

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (24)

Status

Cover ( Height
%)
(m)

Eragrostis eriopoda

15

0.3

Acacia aptaneura

10

4.5

Acacia incurvaneura

10

4.5

Eremophila latrobei subsp. glabra

10

0.8

Prostanthera althoferi subsp. althoferi

6

0.7

Acacia caesaneura (narrow phyllode variant)

2

5

Teucrium teucriiflorum

2

1

Triodia basedowii

2

0.3

Dodonaea rigida

1

1.8

Psydrax suaveolens

1

1.5

Cheilanthes sieberi

1

0.2

Enneapogon polyphyllus

1

0.2

Acacia aptaneura

0.1

5

Melaleuca leiocarpa

0.1

3

Acacia tetragonophylla

0.1

2

0.1

1

Acacia mulganeura (variant 1)

0.1

0.5

Solanum lasiophyllum

0.1

0.4

0.1

0.3

Monachather paradoxus

0.1

0.2

Paspalidium basicladum

0.1

0.2

Solanum ferocissimum

0.1

0.2

Eragrostis eriopoda

0.1

0.2

Aristida contorta

0.1

0.1

Eremophila latrobei subsp. filiformis

Sida sp. Excedentifolia (J.L. Egan 1925)

Range extension

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB060

Position (WGS84) -29.109561, 123.112982

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sandy loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (19 Apr 2020)
Sample description

Low Eucalyptus oleosa subsp. oleosa and Acacia aneura woodland over low open
Scaevola spinescens and Solanum lasiophyllum shrubland over Triodia basedowii
hummock grassland.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

Tree cover (%)

Shrub cover (%)

Grass cover (%

Herb cover (%)

recent (<1 year)

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Eucalyptus oleosa subsp. oleosa

0

5

Eucalyptus concinna

0

5

Acacia aneura

0

5

Scaevola spinescens

0

0.5

Sida sp. dark green fruits (S. van Leeuwen 2260)

0

0.4

Abutilon cryptopetalum

0

0.4

Triodia basedowii

0

0.3

Solanum lasiophyllum

0

0.3

Solanum ferocissimum

0

0.3

Eragrostis eriopoda

0

0.3

Euphorbia tannensis subsp. eremophila

0

0.2

Aristida holathera var. holathera

0

0.1

Aristida contorta

0

0.1

Euphorbia drummondii

0

0.01

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB062

Position (WGS84) -29.199757, 123.032279

Slope

negligible

Topography

plain

Soil colour

red-brown

Soil texture

sandy loam

Rock cover
(%)

0

Rock type

quartz

Observation details - visit 1 (11 Mar 2020)
Sample description

Low Acacia caesaneura and Casuarina pauper woodland over mid open
Eremophila pantonii, Acacia burkitii and Scaevola spinescens shrubland over low
sparse Maireana sedifolia, Olearia muelleri shrubs

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

30

Tree cover (%)

10

Shrub cover (%)

25

Grass cover (%

0.1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (28)
Eremophila pantonii

Status
Range extension

Cover ( Height
%)
(m)
7

1.8

Casuarina pauper

5

6

Acacia caesaneura

5

3.5

Scaevola spinescens

4

1

Maireana sedifolia

4

0.8

Senna artemisioides subsp. filifolia

1

1.9

Olearia muelleri

1

0.4

Atriplex vesicaria

0.2

0.5

Triodia basedowii

0.2

0.25

Acacia burkittii

0.1

1.4

Dodonaea rigida

0.1

1.2

Psydrax suaveolens

0.1

1.2

Santalum acuminatum

0.1

1.2

Acacia hemiteles

0.1

1.2

Ptilotus sessilifolius

0.1

1

Rhagodia drummondii

0.1

0.8

Acacia minyura

0.1

0.8

Eremophila glabra subsp. glabra

0.1

0.6

Solanum orbiculatum subsp. orbiculatum

0.1

0.6

Austrostipa elegantissima

0.1

0.5

Enchylaena tomentosa var. tomentosa

0.1

0.4

Maireana georgei

0.1

0.4

Maireana triptera

0.1

0.4

Ptilotus obovatus

0.1

0.4

Solanum lasiophyllum

0.1

0.3

Acacia oswaldii

0.1

0.25

Maireana trichoptera

0.1

0.25

Thyridolepis mitchelliana

0.1

0.2

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB063R

Position (WGS84) -29.205856, 123.027782

Slope

negligible

Topography

plain

Soil colour

red-brown

Soil texture

clay loam, clay

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (11 Mar 2020)
Sample description

Isolated tall Acacia caesaneura over mid open Cratystylis subspinescens,
Maireana sedifolia and Senna artemisioides subsp filifolia shrubland over low
sparse Frankenia pauciflora and Atriplex

Habitat

shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

1

Shrub cover (%)

30

Grass cover (%

0.1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (14)

Status

Cover ( Height
%)
(m)

Cratystylis subspinescens

18

1.2

Maireana sedifolia

4

1.1

Frankenia pauciflora

3

0.4

Atriplex vesicaria

1

0.3

Acacia caesaneura

0.1

2.5

Acacia mulganeura (variant 1)

0.1

2

Senna artemisioides subsp. filifolia

0.1

1.5

Dodonaea viscosa subsp. angustissima

0.1

1

Enchylaena tomentosa var. tomentosa

0.1

0.5

Solanum nummularium

0.1

0.3

Enteropogon ramosus

0.1

0.3

Maireana trichoptera

0.1

0.2

Maireana georgei

0.1

0.2

Eragrostis dielsii

0.1

0.02

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB064

Position (WGS84) -29.199275, 123.067981

Slope

gentle

Topography

hill slope

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (18 Apr 2020)
Sample description

Tall Acacia aneura, A. mulganeura (Varient 1) and A. aptaneura shrubland over
mid open Acacia burkitii, A. ramulosa var. ramulosa and A. tetragonophylla
shrubland over isolated low Ptilotus obovatus, D

Habitat

shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

30

Shrub cover (%)

15

Grass cover (%

1

Herb cover (%)

0

Sample and effort summary
Sample method
Quadrat

Visit

Sample date

1

18-Apr-2020

Dimensions
50m x 50m

Observer
Grant Wells

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (22)

Status

Cover ( Height
%)
(m)

Acacia aneura

10

4

Acacia aptaneura

5

4

Acacia mulganeura (variant 1)

5

4

Acacia burkittii

5

3

Acacia ramulosa var. ramulosa

5

3

Acacia mulganeura (variant 1)

2

4

Eragrostis eriopoda

2

0.2

Acacia tetragonophylla

1

2.2

Dodonaea rigida

1

1.5

Sida ectogama

1

1.5

Ptilotus obovatus

1

0.5

Aristida holathera var. holathera

1

0.5

0.1

2.5

0.1

1.8

0.1

1.2

Teucrium teucriiflorum

0.1

1

Eremophila latrobei subsp. glabra

0.1

1

Eremophila latrobei subsp. latrobei

0.1

1

Scaevola spinescens

0.1

1

Eremophila serrulata

0.1

0.6

Senna cardiosperma

0.1

0.5

Aristida contorta

0.1

0.1

Acacia duriuscula
Rhagodia drummondii
Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB066

Position (WGS84) -29.197002, 123.055124

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sand

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (18 Apr 2020)
Sample description

Mid Eucalyptus horistes mallee woodland over mid open Acacia hemiteles , A.
nyssophylla shrubland over low open Triodia hummock grassland.

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

30

Shrub cover (%)

15

Grass cover (%

20

Herb cover (%)

0

Sample and effort summary
Sample method
Quadrat

Visit

Sample date

1

18-Apr-2020

Dimensions
50m x 50m

Observer
Grant Wells

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (9)

Status

Cover ( Height
%)
(m)

Eucalyptus horistes

30

5

Triodia basedowii

20

0.2

Acacia hemiteles

7

2

Eremophila paisleyi subsp. paisleyi

5

2.2

Acacia nyssophylla

5

1.9

Westringia rigida

2

0.5

Acacia tetragonophylla

1

1.5

Dodonaea lobulata

0.1

1

Senna artemisioides subsp. x artemisioides

0.1

0.6

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB066aR

Position (WGS84) -29.192751, 123.058375

Slope

gentle

Topography

hill slope

Soil colour

red-brown

Soil texture

sandy loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (11 Mar 2020)
Sample description

Low Eucalyptus gongylocarpa woodland over low Eucalyptus youngiana and E.
longissima mallee woodland over low sparse Triodia basedowii hummock
grassland.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

not recorded

Total veg. cover (%)

7

Tree cover (%)

5

Shrub cover (%)

1

Grass cover (%

1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (11)

Status

Cover ( Height
%)
(m)

Eucalyptus gongylocarpa

5

7

Eucalyptus youngiana

3

1

Triodia basedowii

2

0.2

1

2

1

1

Goodenia xanthosperma

0.1

0.2

Androcalva loxophylla

0.1

0.2

Aristida contorta

0.1

0.15

0.1

0.1

Leptosema chambersii

0.1

0.1

Goodenia triodiophila

0.1

0.1

Acacia grasbyi

Range extension

Eucalyptus longissima

Sida cardiophylla

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB066bR

Position (WGS84) -29.197602, 123.056895

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

sand

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (18 Apr 2020)
Sample description

Recently burnt area

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

Tree cover (%)

Shrub cover (%)

Grass cover (%

Herb cover (%)

relatively recent (1-5 years)

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (10)

Status

Cover ( Height
%)
(m)

Solanum plicatile

0

Solanum orbiculatum subsp. orbiculatum

0

Solanum centrale

0

Sida aff. cardiophylla

0

Sida cardiophylla

Range extension

0

Senna pleurocarpa var. pleurocarpa

0

Ptilotus polystachyus

0

Paspalidium basicladum

0

Aristida contorta

0

Alyogyne pinoniana

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB067

Position (WGS84) -29.198137, 123.063094

Slope

moderate

Topography

hill top

Soil colour

red-brown

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (18 Apr 2020)
Sample description

Low Casuarina pauper woodland over tall open Acacia duriusucula and
Eremophila scoparia shrubland over isolated low Alyxia buxifolia, Ptilotus
obovatus and Scaevola spinescens shrubs.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

not recorded

Total veg. cover (%)

35

Tree cover (%)

15

Shrub cover (%)

25

Grass cover (%

0.1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (15)

Status

Casuarina pauper

Cover ( Height
%)
(m)
15

4

10

2.1

Acacia duriuscula

5

2.5

Scaevola spinescens

3

1

Alyxia buxifolia

2

1.8

Dodonaea lobulata

2

0.8

Ptilotus obovatus

2

0.5

Eremophila oldfieldii subsp. angustifolia

1

1.8

Senna artemisioides subsp. filifolia

1

1

Eremophila pantonii

Range extension

Amyema gibberula var. gibberula

Range extension

0.1

4

Jasminum didymum subsp. lineare

Range extension

0.1

3

Santalum spicatum

0.1

2.5

Acacia tetragonophylla

0.1

2

Acacia burkittii

0.1

2

Maireana georgei

0.1

0.3

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB069

Position (WGS84) -29.172397, 123.08455

Slope

negligible

Topography

undulating plain

Soil colour

red-orange

Soil texture

sand, sandy loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (15 Mar 2020)
Sample description

Low Eucalyptus youngiana and E. concinna mallee woodland over mid isolated
Acacia sibina shrubs over Triodia basedowii hummock grassland.

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

relatively recent (1-5 years)

Total veg. cover (%)

40

Tree cover (%)

10

Shrub cover (%)

2

Grass cover (%

40

Herb cover (%)

0

Sample and effort summary
Sample method
Relevé

Visit

Sample date

1

15-Mar-2020

Dimensions
unbounded

Observer
Grant Wells
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Species (12)

Status

Cover ( Height
%)
(m)

Triodia basedowii

50

0.3

Eucalyptus concinna

10

3

Eucalyptus youngiana

5

3

Hakea francisiana

1

2

Acacia sibina

1

1.4

Acacia prainii

1

1.2

Exocarpos sparteus

0.1

1.2

Acacia ligulata

0.1

1.2

Androcalva loxophylla

0.1

0.4

Mirbelia seorsifolia

0.1

0.25

Leptosema chambersii

0.1

0.2

0.1

0.15

Heliotropium ?brachythrix

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB070

Position (WGS84) -29.132992, 123.04779

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sandy loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (17 Apr 2020)
Sample description

Low Acacia incurvaneura woodland over isolated low Eremophila forestii subsp.
forrestii and E. latrobei subsp glabra shrubs over isolated low Triodia basedowii
grasses.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

65

Tree cover (%)

65

Shrub cover (%)

2

Grass cover (%

1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (12)

Status

Cover ( Height
%)
(m)

Acacia incurvaneura

45

4

Acacia incurvaneura

25

4

Triodia basedowii

5

0.4

Sida fibulifera

5

0.3

Eragrostis eriopoda

5

0.25

Eremophila forrestii subsp. forrestii

2

0.7

Acacia ramulosa var. ramulosa

1

2.5

Eremophila latrobei subsp. glabra

1

1

0.1

1.5

0.1

1.2

Solanum lasiophyllum

0.1

0.2

Sida sp.

0.1

0.15

Teucrium teucriiflorum
Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB071R

Position (WGS84) -29.117721, 123.03818

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (16 Mar 2020)
Sample description

Low open Acacia caesaneura, A. incurvaneura and A. sibirica forest over mid
sparse Eremophila latrobei subsp. filiformis, E. punctata and Scaevola spinescens
shrubs

Habitat

forest

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

45

Tree cover (%)

40

Shrub cover (%)

6

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (27)

Status

Cover ( Height
%)
(m)

Acacia incurvaneura

20

5

Acacia sibirica

10

5

Acacia caesaneura

10

4.5

6

1.4

Acacia ramulosa var. ramulosa

1

3

Acacia duriuscula

1

2

Senna artemisioides subsp. filifolia

1

1.2

Eremophila punctata

1

1.1

Eragrostis eriopoda

0.2

0.2

Casuarina pauper

0.1

3.5

Santalum spicatum

0.1

2.5

Brachychiton gregorii

0.1

2.5

Eremophila oldfieldii subsp. angustifolia

0.1

2

Dodonaea lobulata

0.1

1.5

Dodonaea rigida

0.1

1.5

Atriplex nummularia subsp. nummularia

0.1

1.5

Scaevola spinescens

0.1

1.4

Scaevola spinescens

0.1

1.2

Teucrium teucriiflorum

0.1

1

Eremophila metallicorum

0.1

0.5

Solanum lasiophyllum

0.1

0.5

Enchylaena tomentosa var. tomentosa

0.1

0.4

Psydrax suaveolens

0.1

0.4

Sida arenicola

0.1

0.4

0.1

0.4

Maireana trichoptera

0.1

0.25

Paspalidium clementii

0.1

0.2

Eremophila latrobei subsp. filiformis

Eremophila margarethae

Range extension

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB072

Position (WGS84) -29.141591, 123.049548

Slope

gentle

Topography

undulating plain

Soil colour

red-brown

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (16 Apr 2020)
Sample description

Low Acacia incurvaneura and Casuarina pauper woodland over mid open
Dodonaea rigida and Senna artemisioides subsp filifolia shrubland over low open
Ptilotus obovatus and Eremophila thin

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

50

Tree cover (%)

30

Shrub cover (%)

25

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (16)

Status

Cover ( Height
%)
(m)

Acacia incurvaneura

10

5

Dodonaea rigida

10

1.6

Ptilotus obovatus

10

0.6

Casuarina pauper

8

8

Acacia

5

6

Senna artemisioides subsp. filifolia

5

1.5

Eremophila latrobei subsp. glabra

5

0.5

Scaevola spinescens

1

1.5

Eragrostis eriopoda

1

0.2

Eremophila alternifolia

0.1

1.5

Austrostipa platychaeta

0.1

1.2

0.1

1

Solanum lasiophyllum

0.1

0.3

Maireana trichoptera

0.1

0.3

Eriachne helmsii

0.1

0.3

Paspalidium basicladum

0.1

0.25

Grevillea berryana

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB073

Position (WGS84) -29.112021, 123.054551

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (19 Apr 2020)
Sample description

Low Acacia incurvaneura, A. macraneura and A. aptaneura woodland over mid
open Eremophila latrobei subsp. latrobei, Acacia ramulosa var. ramulosa and
Dodonaea rigida shrubland over isolated low mi

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

45

Tree cover (%)

30

Shrub cover (%)

30

Grass cover (%

1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (23)

Status

Cover ( Height
%)
(m)

Acacia incurvaneura

15

5

Eremophila latrobei subsp. glabra

15

1.3

Acacia ramulosa var. ramulosa

10

2.5

Acacia macraneura

5

5

Acacia aptaneura

5

5

Dodonaea rigida

5

1.5

Eremophila punctata

2

0.5

Eragrostis eriopoda

2

0.3

Acacia tetragonophylla

1

1.5

Teucrium teucriiflorum

1

1

Scaevola spinescens

1

0.8

Acacia mulganeura (variant 1)

0.1

4

Marsdenia australis

0.1

1.5

Sida ectogama

0.1

1.5

Austrostipa elegantissima

0.1

0.5

Ptilotus obovatus

0.1

0.5

Eriachne helmsii

0.1

0.4

Triodia basedowii

0.1

0.4

Solanum lasiophyllum

0.1

0.3

0.1

0.25

Cheilanthes sieberi

0.1

0.2

Digitaria brownii

0.1

0.15

Sida fibulifera

0.1

0.1

Sida sp. Excedentifolia (J.L. Egan 1925)

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB076R

Position (WGS84) -29.093605, 123.053136

Slope

negligible

Topography

plain

Soil colour

red-brown

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (16 Mar 2020)
Sample description

Low Acacia aptaneura, A. incurvaneura and A. ramulosa var. ramulosa woodland
over mid open Maireana pyramidata, Scaevola spinescens and Sida calyxhymenia
shrubland over

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

40

Tree cover (%)

20

Shrub cover (%)

20

Grass cover (%

0.2

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (20)

Status

Cover ( Height
%)
(m)

Scaevola spinescens

10

1.4

Acacia aptaneura

8

6

7

1.2

Maireana pyramidata

5

1.2

Acacia incurvaneura

3

5

2

4

Acacia ramulosa var. ramulosa

2

3

Ptilotus obovatus

2

0.4

Atriplex vesicaria

2

0.4

Acacia tetragonophylla

1

1.6

Maireana georgei

1

0.3

Acacia burkittii

0.1

1.4

Senna artemisioides subsp. x artemisioides

0.1

1.2

Rhagodia drummondii

0.1

1

Teucrium teucriiflorum

0.1

1

Eremophila latrobei subsp. latrobei

0.1

0.5

Senna cardiosperma

0.1

0.5

Austrostipa elegantissima

0.1

0.5

Maireana tomentosa subsp. tomentosa

0.1

0.4

Aristida obscura

0.1

0.1

Sida calyxhymenia

Acacia craspedocarpa

Range extension

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB077

Position (WGS84) -29.086266, 123.072885

Slope

gentle

Topography

undulating plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (20 Apr 2020)
Sample description

Isolated low Acacia incurvaneura trees over tall open Acacia burkitii, A.
craspedocarpa and A. ramulosa var. ramulosa shrubland over low open Atriplex
vesicaris, Ptilotus obo

Habitat

shrubland

Disturbance

Historic clearing, Vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

30

Tree cover (%)

15

Shrub cover (%)

20

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (27)

Status

Cover ( Height
%)
(m)

Ptilotus obovatus

10

0.8

Acacia ramulosa var. ramulosa

6

2.5

Acacia incurvaneura

5

5

Acacia burkittii

3

3.5

Senna cardiosperma

2

1

Aristida holathera var. holathera

2

0.1

Aristida contorta

2

0.1

Acacia craspedocarpa

1

2.5

Acacia tetragonophylla

1

1.8

Acacia mulganeura (variant 1)

1

1.5

Atriplex vesicaria

1

0.7

Maireana triptera

1

0.3

Eremophila oldfieldii subsp. angustifolia

0.1

2.5

Sida ectogama

0.1

1.3

Scaevola spinescens

0.1

1

Dodonaea rigida

0.1

1

Austrostipa elegantissima

0.1

1

Teucrium teucriiflorum

0.1

1

Enchylaena tomentosa var. tomentosa

0.1

0.4

Maireana georgei

0.1

0.3

Maireana tomentosa subsp. tomentosa

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Triodia basedowii

0.1

0.2

Sclerolaena cuneata

0.1

0.2

Sclerolaena eriacantha

0.1

0.2

Asteraceae sp.

0.1

0.1

Enneapogon polyphyllus

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB082a

Position (WGS84) -29.100376, 123.078809

Slope

gentle

Topography

drainage line

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (20 Apr 2020)
Sample description

Low Acacia aneura, A. aptaneura and A. caesaneura woodland over low open
Eremophila latrobei subsp. glabra, E. latrobei subsp. filiformis and Teucrium teucr

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

55

Tree cover (%)

35

Shrub cover (%)

20

Grass cover (%

30

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (22)

Status

Cover ( Height
%)
(m)

Eragrostis eriopoda

30

0.3

Acacia caesaneura (narrow phyllode variant)

20

5

Acacia incurvaneura

10

5

Eremophila decipiens

10

0.5

Acacia aptaneura

5

5

Acacia tetragonophylla

2

1.8

Teucrium teucriiflorum

2

1

Eremophila latrobei subsp. glabra

2

0.8

Rhodanthe charsleyae

2

0.25

Enneapogon polyphyllus

2

0.2

Acacia pteraneura

1

5

Podolepis capillaris

1

0.1

Sida ectogama

0.1

0.7

Prostanthera althoferi subsp. althoferi

0.1

0.6

Psydrax suaveolens

0.1

0.6

Acacia mulganeura

0.1

0.5

Triodia basedowii

0.1

0.3

Solanum ferocissimum

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Paspalidium basicladum

0.1

0.2

Aristida contorta

0.1

0.1

Sida sp. Excedentifolia (J.L. Egan 1925)

Range extension

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB083

Position (WGS84) -29.132143, 123.08162

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (19 Apr 2020)
Sample description

Low Acacia aneura, A. aptaneura and A. caesaneura woodland over isolated low
Eremophila thin green shrubs over low open Eragrostis eriopoda and Triodia
grassland.

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

45

Tree cover (%)

35

Shrub cover (%)

5

Grass cover (%

25

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (18)

Status

Cover ( Height
%)
(m)

Acacia incurvaneura

20

4

Eragrostis eriopoda

15

0.3

Acacia aneura

10

4

Acacia caesaneura

5

4

Eremophila latrobei subsp. glabra

5

0.5

Triodia basedowii

5

0.3

Prostanthera althoferi subsp. althoferi

0.1

4

Aristida holathera var. holathera

0.1

1

Acacia tetragonophylla

0.1

1

Teucrium teucriiflorum

0.1

1

0.1

0.5

Ptilotus obovatus

0.1

0.4

Vittadinia sp.

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Eriachne helmsii

0.1

0.2

Paspalidium basicladum

0.1

0.1

Enneapogon polyphyllus

0.1

0.1

Aristida contorta

0.1

0.1

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB084

Position (WGS84) -29.112916, 123.085661

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (20 Apr 2020)
Sample description

Low Acacia aneura and A. caesaneura woodland over low open Eremophila
latrobei subsp. glabra, Prostanthera althoferi subsp. althoferi and Teucrium
teucriiflorum shrubland over lo

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

45

Tree cover (%)

20

Shrub cover (%)

25

Grass cover (%

20

Herb cover (%)

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (19)

Status

Cover ( Height
%)
(m)

Eremophila latrobei subsp. glabra

15

0.5

Eragrostis eriopoda

15

0.4

Acacia aneura

13

5

Prostanthera althoferi subsp. althoferi

10

0.5

Acacia aptaneura

5

4.5

Teucrium teucriiflorum

5

1

Triodia basedowii

5

0.3

Acacia caesaneura (narrow phyllode variant)

2

4

Acacia caesaneura

0.1

2.5

Psydrax suaveolens

0.1

1.5

Senna artemisioides subsp. x artemisioides

0.1

1.2

0.1

1

Solanum lasiophyllum

0.1

0.3

Cheilanthes sieberi

0.1

0.2

Enneapogon polyphyllus

0.1

0.2

Paspalidium basicladum

0.1

0.2

Vittadinia sp.

0.1

0.15

0.1

0.1

0.1

0.1

Eremophila latrobei subsp. filiformis

Sida sp. Excedentifolia (J.L. Egan 1925)
Eriachne helmsii

Range extension

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB085

Position (WGS84) -29.117973, 123.0473

Slope

gentle

Topography

hill slope

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (19 Apr 2020)
Sample description

Low Casuarina pauper and Acacia duriusucula woodland over mid open
Eremophila scoparia, Scaevola spinescens and Senna cardiosperma shrubland
over low open Ptilotus obovatus, Maireana triptera and Olear

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

55

Tree cover (%)

25

Shrub cover (%)

40

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (29)

Status

Cover ( Height
%)
(m)

Casuarina pauper

10

8

Acacia duriuscula

10

4.5

Ptilotus obovatus

7

0.8

Scaevola spinescens

5

1.5

4

1.8

Senna cardiosperma

4

1.2

Maireana triptera

3

0.3

Acacia tetragonophylla

2

1.5

Olearia muelleri

2

0.4

Eremophila oldfieldii subsp. angustifolia

1

1.8

Senna artemisioides subsp. filifolia

1

1.6

Maireana tomentosa subsp. tomentosa

1

0.4

Alectryon oleifolius subsp. canescens

0.1

4

Santalum spicatum

0.1

3.5

Maireana tomentosa subsp. tomentosa

0.1

1.8

Austrostipa platychaeta

0.1

1.8

Sida ectogama

0.1

1.5

Marsdenia australis

0.1

1.5

Eremophila latrobei subsp. latrobei

0.1

1

Rhagodia drummondii

0.1

0.6

Atriplex vesicaria

0.1

0.6

Dodonaea rigida

0.1

0.5

Maireana georgei

0.1

0.4

Maireana

0.1

0.3

Sclerolaena eriacantha

0.1

0.2

Sclerolaena diacantha

0.1

0.15

Enneapogon polyphyllus

0.1

0.1

Paspalidium basicladum

0.1

0.1

Enneapogon caerulescens

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB090

Position (WGS84) -29.134109, 123.02025

Slope

moderate

Topography

hill slope

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (12 Mar 2020)
Sample description

Low Acacia macraneura, A. Duirisicula and Casuarina pauper woodland over mid
open Dodonaea rigida, Scaevola spinescens and Sida calyxhymenia shrubland
over isolated low Triodia basedo

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

45

Tree cover (%)

35

Shrub cover (%)

30

Grass cover (%

2

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (19)

Status

Acacia macraneura

Cover ( Height
%)
(m)
30

5

10

1.5

Dodonaea rigida

7

1.8

Scaevola spinescens

5

1.4

Triodia basedowii

5

0.2

Ptilotus obovatus

3

0.8

Acacia caesaneura

2

5

Acacia duriuscula

2

4

Eremophila oldfieldii subsp. angustifolia

2

2.2

Dodonaea lobulata

2

1.5

Casuarina pauper

1

5

Senna artemisioides subsp. x artemisioides

1

1.6

Acacia tetragonophylla

0.5

1.8

Santalum spicatum

0.1

1.5

Eremophila georgei

0.1

1

Olearia muelleri

0.1

0.6

Senna cardiosperma

0.1

0.6

Eremophila latrobei subsp. latrobei

0.1

0.5

Paspalidium basicladum

0.1

0.1

Sida calyxhymenia

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB100

Position (WGS84) -29.156569, 123.025325

Slope

gentle

Topography

hill slope

Soil colour

red-brown

Soil texture

clay loam

Rock cover
(%)

0

Rock type

granite - rocks

Observation details - visit 1 (11 Mar 2020)
Sample description

Low Eucalyptus lesoueffi woodland over mid sparse Eremophila pantonii
shrubland over isolated low Scaevola spinescens shrubs.

Habitat

woodland

Disturbance

Exploration (drill pads and access tracks), Historic clearing, Litter, Vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

30

Tree cover (%)

25

Shrub cover (%)

6

Grass cover (%

0

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (8)

Status

Eucalyptus lesouefii

Cover ( Height
%)
(m)
30

9

6

1.8

1

0.7

Maireana pentatropis

0.1

0.6

Dodonaea lobulata

0.1

0.5

Maireana pyramidata

0.1

0.2

Enneapogon caerulescens

0.1

0.1

Sclerolaena diacantha

0.1

0.05

Eremophila pantonii
Scaevola spinescens

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB101

Position (WGS84) -29.164917, 123.040674

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (11 Mar 2020)
Sample description

Low Acacia sibirica woodland over low Eucalyptus youngiana and E. rigidula
mallee woodland over low closed Triodia hummock grassland.

Habitat

woodland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

80

Tree cover (%)

25

Shrub cover (%)

0.5

Grass cover (%

75

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (21)

Status

Cover ( Height
%)
(m)

Triodia basedowii

75

0.3

Acacia sibirica

15

5

Eucalyptus rigidula

7

2

Eucalyptus youngiana

3

3

Acacia caesaneura

0.5

4

Acacia ?minyura

0.5

0.4

Acacia murrayana

0.1

1.5

Senna artemisioides subsp. x artemisioides

0.1

1.4

Teucrium teucriiflorum

0.1

1

Vincetoxicum lineare

0.1

1

Acacia burkittii

0.1

1

Melaleuca leiocarpa

0.1

0.8

Psydrax suaveolens

0.1

0.7

Acacia nyssophylla

0.1

0.6

Acacia mulganeura (variant 1)

0.1

0.5

Eremophila latrobei subsp. glabra

0.1

0.5

Eremophila glabra subsp. glabra

0.1

0.5

Androcalva loxophylla

0.1

0.4

Eragrostis eriopoda

0.1

0.3

Paraneurachne muelleri

0.1

0.3

Leptosema chambersii

0.1

0.25

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB102

Position (WGS84) -29.158743, 123.036491

Slope

gentle

Topography

hill slope

Soil colour

red-brown

Soil texture

loamy sand

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (11 Mar 2020)
Sample description

Low Eucalyptus concinna and E. youngiana mallee woodland over sparse mid
Acacia hemiteles and Dodonaea lobulata shrubland over Triodia basedowii
hummock grassland.

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

75

Tree cover (%)

15

Shrub cover (%)

15

Grass cover (%

70

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (20)

Status

Cover ( Height
%)
(m)

Triodia basedowii

70

0.4

Eucalyptus concinna

10

3

Acacia hemiteles

5

1.2

Westringia rigida

5

0.4

Eucalyptus youngiana

3

4

Eucalyptus concinna

2

2

Dodonaea lobulata

2

1.4

Physopsis viscida

2

1.2

Grevillea sarissa subsp. anfractifolia

0.1

2.5

Acacia murrayana

0.1

1.3

Acacia burkittii

0.1

1.2

Acacia tetragonophylla

0.1

1

Senna artemisioides subsp. petiolaris

0.1

0.8

Acacia mulganeura (variant 1)

0.1

0.6

Ptilotus obovatus

0.1

0.5

Scaevola spinescens

0.1

0.5

Anthotroche pannosa

0.1

0.5

Acacia mulganeura (variant 1)

0.1

0.5

Senna artemisioides subsp. x artemisioides

0.1

0.5

Halgania cyanea

0.1

0.25

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB103R

Position (WGS84) -29.178947, 123.138917

Slope

gentle

Topography

sand dune

Soil colour

red-orange

Soil texture

sand

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (15 Mar 2020)
Sample description

Low Callitris collomellaris, Eucalyptus gongylocarpa and Eucalyptus ceratocorys
woodland over mid open Acacia ligulata, Hakea francisiana and Grevillea sarissa
subsp. anfractifo

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

60

Tree cover (%)

25

Shrub cover (%)

10

Grass cover (%

55

Herb cover (%)

0.1

Sample and effort summary
Sample method
Relevé

Visit

Sample date

1

15-Mar-2020

Dimensions
unbounded

Observer
Grant Wells

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Status

Species (18)

Cover ( Height
%)
(m)

Triodia basedowii

60

0.3

Callitris columellaris

10

4.5

Eucalyptus ceratocorys

10

3.5

Eucalyptus gongylocarpa

5

7

Acacia ligulata

5

1.5

Hakea francisiana

4

1.8

Grevillea sarissa subsp. anfractifolia

1

1.2

1

0.5

0.1

1

0.1

1

Anthotroche pannosa

0.1

0.6

Cryptandra distigma

0.1

0.6

Hannafordia bissillii subsp. bissillii

0.1

0.5

Alyogyne pinoniana

0.1

0.5

Eremophila platythamnos subsp. platythamnos

0.1

0.4

Lepidobolus deserti

0.1

0.4

Westringia rigida

0.1

0.3

Diplopeltis stuartii var. stuartii

0.1

Chrysitrix distigmatosa

Range extension

Westringia cephalantha var. cephalantha
Acacia sp. nov. (Irwin Hills)

sp. nov.

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB104R

Position (WGS84) -29.178453, 123.133816

Slope

gentle

Topography

undulating plain

Soil colour

red-orange, whitish

Soil texture

sand

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (15 Mar 2020)
Sample description

Isolated low Eucalyptus gongylocarpa trees over low Eucalyptus youngiana
mallee woodland over mid sparse Acacia ligulata, A. sibina and A. hemiteles
shrubland over Triodia basedowii

Habitat

mallee woodland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

not recorded

Total veg. cover (%)

60

Tree cover (%)

20

Shrub cover (%)

10

Grass cover (%

60

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (21)

Status

Cover ( Height
%)
(m)

Triodia basedowii

60

0.3

Eucalyptus youngiana

20

3

Chrysitrix distigmatosa

5

0.5

Eucalyptus gongylocarpa

2

7

Acacia sibina

2

1.5

Acacia ligulata

2

1.2

Baeckea sp. Great Victoria Desert (A.S. Weston 14813)

2

0.6

Enekbatus eremaeus

2

0.4

Acacia hemiteles

1

1.2

Acacia sibina

1

1.2

Homalocalyx thryptomenoides

1

0.7

Grevillea sarissa subsp. anfractifolia

0.1

2

Exocarpos sparteus

0.1

1.5

Hakea francisiana

0.1

1.5

Callitris columellaris

0.1

1

Dianella revoluta var. divaricata

0.1

0.6

Cryptandra distigma

0.1

0.4

Hannafordia bissillii subsp. bissillii

0.1

0.4

Androcalva loxophylla

0.1

0.4

Solanum nummularium

0.1

0.3

Orianthera aff. nuda

0.1

0.25

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB105

Position (WGS84) -29.17684, 123.108871

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

sand

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (15 Mar 2020)
Sample description

Low Eucalyptus gongylocarpa woodland over mid open Acacia sibina, A. ligulata
and Hakea francisiana shrubland over Triodia basedowii hummock grassland.

Habitat

woodland

Disturbance

Evidence of feral animals, Grazing-low

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

55

Tree cover (%)

15

Shrub cover (%)

15

Grass cover (%

50

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (21)

Status

Cover ( Height
%)
(m)

Triodia basedowii

55

0.3

Eucalyptus gongylocarpa

15

10

Acacia sibina

10

1.8

Acacia ligulata

3

1.4

Hakea francisiana

2

3

Acacia sibina

1

1.5

Leptosema chambersii

0.2

0.25

Brachychiton gregorii

0.1

2

Grevillea sarissa subsp. anfractifolia

0.1

1.6

Callitris columellaris

0.1

1

Baeckea sp. Great Victoria Desert (A.S. Weston 14813)

0.1

0.7

Anthotroche pannosa

0.1

0.6

0.1

0.5

Micromyrtus flaviflora

0.1

0.5

Cryptandra distigma

0.1

0.4

Enekbatus eremaeus

0.1

0.4

Eremophila platythamnos subsp. platythamnos

0.1

0.3

Solanum lasiophyllum

0.1

0.3

Androcalva loxophylla

0.1

0.25

Bonamia erecta

0.1

0.2

Diplopeltis stuartii var. stuartii

0.1

0.2

Cryptandra graniticola

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB106R

Position (WGS84) -29.172808, 123.079499

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (15 Mar 2020)
Sample description

Low open Acacia fuscaneura and A. caesaneura forest over mid open
Eremophilalabtrobei subsp. glabra shrubland over low sparse Triodia basedowii
hummock grassland.

Habitat

forest

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

50

Tree cover (%)

40

Shrub cover (%)

10

Grass cover (%

5

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (12)

Status

Cover ( Height
%)
(m)

Acacia fuscaneura

20

5

Acacia caesaneura

20

5

Eremophila latrobei subsp. glabra

10

1.2

Triodia basedowii

5

0.35

Acacia minyura

0.1

1.5

Prostanthera althoferi subsp. althoferi

0.1

1.4

Psydrax suaveolens

0.1

1.3

Teucrium teucriiflorum

0.1

1

Scaevola spinescens

0.1

1

Solanum nummularium

0.1

0.5

Solanum lasiophyllum

0.1

0.3

Acacia tetragonophylla

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHB107R

Position (WGS84) -29.11764, 123.031829

Slope

gentle

Topography

undulating plain

Soil colour

red-orange, whitish

Soil texture

clay loam

Rock cover
(%)

0

Rock type

quartz, sandstone

Observation details - visit 1 (16 Mar 2020)
Sample description

Low Eucalyptus lesoueffi woodland over mid open Eremophila pantonii and
Maireana sedifolia shrubland over isolated low Atriplex vesicaria and Olearia
muelleri shrubs.

Habitat

woodland

Disturbance

Evidence of feral animals, Litter, Vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

40

Tree cover (%)

25

Shrub cover (%)

25

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (7)

Status

Cover ( Height
%)
(m)

Eucalyptus lesouefii

25

8

Maireana sedifolia

12

1.2

10

1.8

Atriplex vesicaria

1

0.5

Olearia muelleri

1

0.4

Atriplex vesicaria

0.1

0.6

Sclerolaena diacantha

0.1

0.15

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB214

Position (WGS84) -29.221592, 123.053087

Slope

negligible

Topography

plain

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone

Observation details - visit 1 (11 Mar 2020)
Sample description

Tall Acacia sibirica, A. incurvaneura and A. caesaneura shrubland over low open
Triodia basedowii hummock grassland.

Habitat

shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

50

Tree cover (%)

30

Shrub cover (%)

0

Grass cover (%

25

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (9)

Status

Cover ( Height
%)
(m)

Acacia incurvaneura

25

4

Triodia basedowii

25

0.3

Acacia sibirica

5

4

Acacia caesaneura

0.5

3.5

Eucalyptus longissima

0.1

1.8

0.1

1.6

Androcalva loxophylla

0.1

0.3

Paraneurachne muelleri

0.1

0.25

Eragrostis eriopoda

0.1

0.2

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHB712

Position (WGS84) -29.101869, 123.003049

Slope

gentle

Topography

creek

Soil colour

red-orange

Soil texture

clay loam

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz

Observation details - visit 1 (14 Mar 2020)
Sample description

Low Acacia aneura, A. burkitii and A. ramulosa var. ramulosa woodland over
isolated low Maireana georgei, Rhagodia drummondii and Senna artemisioides
subsp. x artemisioides shrub

Habitat

woodland

Disturbance

None Evident

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

25

Tree cover (%)

25

Shrub cover (%)

5

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (29)

Status

Cover ( Height
%)
(m)

Acacia aneura

10

6

Acacia burkittii

10

4

Acacia ramulosa var. ramulosa

4

5

Acacia caesaneura

1

5

Eucalyptus oleosa subsp. oleosa

1

3

Senna artemisioides subsp. x artemisioides

1

1

Acacia tetragonophylla

0.1

2

Maireana pyramidata

0.1

1.2

Scaevola spinescens

0.1

1.2

Rhagodia drummondii

0.1

0.5

Ptilotus obovatus

0.1

0.5

Enchylaena tomentosa var. tomentosa

0.1

0.5

Austrostipa elegantissima

0.1

0.5

Duperreya commixta

0.1

0.3

Maireana georgei

0.1

0.3

Nicotiana occidentalis subsp. obliqua

0.1

0.25

Glycine canescens

0.1

0.2

Enneapogon polyphyllus

0.1

0.2

Sclerolaena diacantha

0.1

0.2

Haloragis gossei var. gossei

0.1

0.2

Aristida contorta

0.1

0.1

Enneapogon caerulescens

0.1

0.1

Euphorbia drummondii

0.1

0.08

Goodenia havilandii

0.1

0.07

Vittadinia sulcata

0.1

0.06

Abutilon ?otocarpum

0.1

0.05

Swainsona affinis

0.1

0.05

Yakirra australiensis

0.1

0.05

Convolvulus sp.

0.1

0.01

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC019aR

Position (WGS84) -29.159208, 123.026583

Slope

gentle

Topography

hill slope

Soil colour

red-brown,

Soil texture

sandy clay, clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (17 Sep 2020)
Sample description

Low Eucalyptus lesoueffii and Casuarina pauper woodland over mid open
Eremophila pantonii, E. oldfieldii subsp. angustifolia and Dodonaea lobulata
shrubland.

Habitat

woodland

Disturbance

Evidence of feral animals, Litter, Vehicle tracks,

Vegetation condition

Very Good

Fire age

not evident

Total veg. cover (%)

35

Tree cover (%)

15

Shrub cover (%)

25

Grass cover (%

0.1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (7)

Status

Eucalyptus lesouefii

Cover ( Height
%)
(m)
12

10

10

2.1

Eremophila oldfieldii subsp. angustifolia

3

3

Casuarina pauper

1

5

Dodonaea lobulata

1

1.8

Acacia nyssophylla

0.1

3

Acacia macraneura

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC047R

Position (WGS84) -29.114933, 123.039417

Slope

gentle

Topography

hill top

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia aptaneura, A. duriuscula and Casuarina pauper woodland over
isolated tall Eremophila oldfieldii and Santalum spicatum shrubs over mid open
Acacia ramulosa var. ramulosa, A.

Habitat

woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

15

Shrub cover (%)

15

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (21)

Status

Cover ( Height
%)
(m)

Acacia duriuscula

10

Acacia ramulosa var. ramulosa

8

Senna artemisioides subsp. filifolia

4

1.5

Ptilotus obovatus

3

0.5

Acacia abrupta

2

1.5

Acacia macraneura

1

4

Santalum spicatum

1

4

Eremophila oldfieldii subsp. angustifolia

1

3

Senna cardiosperma

1

1.1

Scaevola spinescens

0.5

1.2

Solanum lasiophyllum

0.2

0.4

Eragrostis eriopoda

0.2

0.3

Aristida holathera var. holathera

0.2

0.2

Casuarina pauper

0.1

5

Acacia tetragonophylla

0.1

1.5

Sida ectogama

0.1

1.5

Senna artemisioides subsp. x artemisioides

0.1

1

0.1

0.7

Eremophila georgei

0.1

0.6

Aristida contorta

0.1

0.1

Sclerolaena diacantha

0.1

0.1

Eremophila pantonii

Range extension

3

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC048R

Position (WGS84) -29.09461, 123.02463

Slope

gentle

Topography

hill top

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

quartz, sandstone,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia duriuscula and Casuarina pauper woodland over mid open Dodonaea
lobulata, Eremophila pantonii and Senna artemisioides subsp. filifolia shrubland
over isolated low Ptilotus obovatus

Habitat

woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

35

Tree cover (%)

20

Shrub cover (%)

20

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (22)

Status

Cover ( Height
%)
(m)

Acacia duriuscula

15

4

Senna artemisioides subsp. filifolia

8

1.4

Casuarina pauper

5

6

Acacia quadrimarginea

5

2.5

Senna cardiosperma

5

Eremophila pantonii

Range extension

3

3

Dodonaea lobulata

2

1.2

Scaevola spinescens

1

1

Ptilotus obovatus

1

0.5

Enneapogon caerulescens

1

Santalum spicatum

0.5

3

Aristida contorta

0.5

0.1

Sclerolaena diacantha

0.3

0.2

Eremophila oldfieldii subsp. angustifolia

0.2

3

0.2

1.5

Acacia tetragonophylla

0.1

1.5

Sida ectogama

0.1

1.5

Acacia abrupta

0.1

1.3

Eremophila georgei

0.1

0.8

Solanum lasiophyllum

0.1

0.4

Maireana trichoptera

0.1

0.4

Cheilanthes sieberi

0.1

0.1

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC049R

Position (WGS84) -29.09509, 123.01753

Slope

gentle

Topography

hill slope

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

quartz, sandstone,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia duriuscula and Casuarina pauper woodland over isolated tall
Eremophila oldfieldii subsp. oldfieldii shrubs over low open Dodonaea lobulata,
Ptilotus obovatus and Senna artemisioides

Habitat

woodland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

15

Shrub cover (%)

20

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (16)

Status

Cover ( Height
%)
(m)

Acacia duriuscula

10

3.5

Senna artemisioides subsp. filifolia

10

0.8

Casuarina pauper

5

5

Dodonaea lobulata

5

1

Ptilotus obovatus

5

0.5

Sclerolaena diacantha

5

0.1

Maireana trichoptera

2

0.2

Eremophila oldfieldii subsp. angustifolia

1

3

Atriplex vesicaria

1

0.9

Enneapogon caerulescens

0.2

0.1

Santalum spicatum

0.1

2.2

Acacia burkittii

0.1

2

Maireana sedifolia

0.1

0.9

Scaevola spinescens

0.1

0.8

Aristida contorta

0.1

0.1

Maireana georgei

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC055R

Position (WGS84) -29.146448, 123.059011

Slope

gentle

Topography

hill top

Soil colour

red-brown,

Soil texture

clay loam, sandy loam,

Rock cover
(%)

0

Rock type

ferrous - Banded Iron Formation,

Observation details - visit 1 (17 Sep 2020)
Sample description

Low Acacia durisicula, A. incurvaneura and Casuarina pauper woodland over tall
sparse Acacia ramulosa var. ramulosa and Santalum spicatum shrubland over
mid open Ptilotus obovatus

Habitat

open woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

35

Tree cover (%)

15

Shrub cover (%)

20

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (25)

Status

Cover ( Height
%)
(m)

Atriplex vesicaria

7

0.5

Acacia ramulosa var. ramulosa

5

2.5

Scaevola spinescens

5

1.2

Philotheca brucei subsp. brucei

4

1.1

Scaevola spinescens

3

0.8

Casuarina pauper

2

6

Acacia incurvaneura

2

4

Ptilotus obovatus

2

1.2

Acacia duriuscula

1

4

Acacia burkittii

1

2.3

Dodonaea rigida

1

1.2

Triodia basedowii

1

0.2

Santalum spicatum

0.5

2.5

Eremophila oldfieldii subsp. angustifolia

0.2

2.3

Senna artemisioides subsp. filifolia

0.2

1.8

Dodonaea viscosa subsp. angustissima

0.1

12

Acacia aptaneura

0.1

3.5

Acacia tetragonophylla

0.1

2

Dodonaea lobulata

0.1

1.5

Senna artemisioides subsp. filifolia

0.1

1.4

0.1

1.3

Senna cardiosperma

0.1

1

Triodia basedowii

0.1

0.25

Olearia muelleri

0.1

0.25

Prostanthera aff. sericea

0.1

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC059aR

Position (WGS84) -29.14622, 123.050377

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy clay, clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia aneura and A. caesaneura woodland over low open Eremophila
margarethae shrubland over low sparse Eragrostis eriopoda tussock grassland.

Habitat

woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

35

Tree cover (%)

20

Shrub cover (%)

15

Grass cover (%

5

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (16)

Status

Cover ( Height
%)
(m)

Acacia aneura

15

5

Eremophila margarethae

15

0.8

Acacia caesaneura

5

3

Eragrostis eriopoda

5

0.2

Acacia tetragonophylla

1

2.5

Sida ectogama

0.1

1.2

Ptilotus obovatus

0.1

1

Teucrium teucriiflorum

0.1

1

Acacia ramulosa var. ramulosa

0.1

0.5

Solanum lasiophyllum

0.1

0.4

Aristida holathera var. holathera

0.1

0.3

Triodia basedowii

0.1

0.25

Vittadinia cervicularis

0.1

0.2

Cheilanthes sieberi

0.1

0.15

Enneapogon polyphyllus

0.1

0.1

Poaceae sp.

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC059R

Position (WGS84) -29.14558103, 123.044996

Slope

gentle

Topography

hill top

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

siltstone / mudstone,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia duriuscula, A. incurvaneura and Casuarina pauper woodland over
isolated mid Senna artemisioides subsp. filifolia, S. cardiosperma and Scaevola
spinescens shrubs over i

Habitat

woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

20

Shrub cover (%)

10

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (20)

Status

Cover ( Height
%)
(m)

Acacia duriuscula

15

4

Casuarina pauper

4

6

Ptilotus obovatus

2

1

Acacia incurvaneura

1

4.5

Eremophila oldfieldii subsp. angustifolia

1

3

Acacia ramulosa var. ramulosa

1

1.8

Senna artemisioides

1

1.3

Scaevola spinescens

1

1

Acacia tetragonophylla

0.5

3

Senna cardiosperma

0.5

1.2

Santalum spicatum

0.1

3

Sida ectogama

0.1

1.4

Acacia abrupta

0.1

1.2

Maireana sedifolia

0.1

1

Dodonaea lobulata

0.1

1

Teucrium teucriiflorum

0.1

0.5

Solanum lasiophyllum

0.1

0.4

Maireana georgei

0.1

0.25

Sclerolaena diacantha

0.1

0.1

Poaceae sp.

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC075R

Position (WGS84) -29.11691, 123.02744

Slope

gentle

Topography

undulating plain

Soil colour

red-orange,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz, sandstone,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low open Casuarina pauper woodland over sparse mid Eremophila pantonii,
Atriplex nummularia and Senna artemisioides subsp. filifolia shrubland over low
open Atriplex vesicaria, Maireana sedifo

Habitat

open woodland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

8

Shrub cover (%)

30

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (24)

Status

Cover ( Height
%)
(m)

Maireana sedifolia

10

0.6

Casuarina pauper

8

7

5

1.8

Atriplex vesicaria

5

0.4

Olearia muelleri

1.5

0.5

Atriplex nummularia subsp. nummularia

1

1.6

Senna artemisioides subsp. filifolia

1

1.5

Dodonaea lobulata

1

0.6

Enneapogon polyphyllus

0.2

0.3

Paspalidium clementii

0.2

0.2

Eremophila oldfieldii subsp. angustifolia

0.1

2

Acacia tetragonophylla

0.1

1.5

Cratystylis subspinescens

0.1

1.4

Senna sp. Meekatharra (E. Bailey 1-26)

0.1

1.3

Sida ectogama

0.1

0.6

Scaevola spinescens

0.1

0.5

Austrostipa elegantissima

0.1

0.5

Solanum lasiophyllum

0.1

0.4

Ptilotus obovatus

0.1

0.3

Triodia basedowii

0.1

0.25

Maireana trichoptera

0.1

0.15

Sclerolaena diacantha

0.1

0.1

Sclerolaena obliquicuspis

0.1

0.1

Aristida contorta

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC078R

Position (WGS84) -29.093275, 123.042541

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy clay, clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (17 Sep 2020)
Sample description

Low open Acacia aneura, A. caesaneura and A. aptaneura woodland over
isolated tall Acacia ramulosa var. ramulosa and A. tetragonophylla shrubs over
mid open Acacia a

Habitat

open woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

7

Shrub cover (%)

20

Grass cover (%

0.1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (19)

Status

Cover ( Height
%)
(m)

Scaevola spinescens

5

1.5

Acacia aneura

3

5

Acacia ramulosa var. ramulosa

3

2.6

Acacia abrupta

3

1.6

Acacia caesaneura

2

3

Ptilotus obovatus

2

1.3

Eremophila latrobei subsp. filiformis

1

1.3

Acacia tetragonophylla

0.5

3

Senna cardiosperma

0.2

0.8

Atriplex vesicaria

0.2

0.6

Maireana georgei

0.2

0.4

Acacia aptaneura

0.1

3

Psydrax suaveolens

0.1

1.3

Sida ectogama

0.1

1

Maireana triptera

0.1

0.5

Teucrium teucriiflorum

0.1

0.5

Solanum lasiophyllum

0.1

0.5

0.1

0.4

0.1

0.3

Jasminum didymum subsp. lineare
Paspalidium clementii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC080

Position (WGS84) -29.074864, 123.019042

Slope

gentle

Topography

undulating plain

Soil colour

red-orange,

Soil texture

clay loam, sandy loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone,

Observation details - visit 1 (19 Sep 2020)
Sample description

Low open Acacia incurvaneura and Casuarina pauper woodland over tall open
Acacia duriuscula, Eremophila oldfieldii and Santalum spicatum shrubland over
mid open Eremophila pantonii, Scaevola s

Habitat

open woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

15

Shrub cover (%)

20

Grass cover (%

1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (30)

Status

Cover ( Height
%)
(m)

Acacia duriuscula

15

3

Scaevola spinescens

10

1.4

Casuarina pauper

5

5

Senna artemisioides subsp. filifolia

5

1.5

5

1.2

Acacia incurvaneura

2

4

Santalum spicatum

2

2

Acacia abrupta

2

1.2

Acacia burkittii

1

3

Eremophila oldfieldii subsp. angustifolia

1

3

Ptilotus obovatus

1

0.5

Triodia basedowii

1

0.25

Senna cardiosperma

0.5

1

Eragrostis eriopoda

0.2

0.3

Enneapogon polyphyllus

0.2

0.1

Eremophila pantonii

Range extension

Grevillea berryana

Range extension

0.1

3

Amyema gibberula var. gibberula

Range extension

0.1

2.2

Senna artemisioides subsp. x artemisioides

0.1

1.4

Acacia ramulosa var. ramulosa

0.1

1.1

Olearia muelleri

0.1

0.5

Acacia tetragonophylla

0.1

0.5

Ptilotus exaltatus

0.1

0.4

Solanum lasiophyllum

0.1

0.4

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Maireana georgei

0.1

0.3

Aristida holathera var. holathera

0.1

0.2

Aristida contorta

0.1

0.15

Sclerolaena diacantha

0.1

0.1

Sclerolaena eriacantha

0.1

0.1

Poaceae sp.

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC081

Position (WGS84) -29.06689, 123.02266

Slope

gentle

Topography

hill slope

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone,

Observation details - visit 1 (19 Sep 2020)
Sample description

Low open Casuarina pauper woodland over tall open Acacia duriuscula,
Eremophila pantonii and Santalum spicatum shrubland over low open Olearia
muelleri, Ptilotus obovatus and Scaevola spinesce

Habitat

open woodland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

12

Shrub cover (%)

20

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (27)

Status

Cover ( Height
%)
(m)

Casuarina pauper

8

6

Acacia duriuscula

5

3.5

5

2.5

Dodonaea lobulata

3

1.2

Scaevola spinescens

3

0.8

Ptilotus obovatus

3

0.5

Senna cardiosperma

2

0.7

Santalum spicatum

1

3

Senna artemisioides subsp. filifolia

1

1.8

Olearia muelleri

1

0.3

Acacia tetragonophylla

0.2

2.5

Eremophila oldfieldii subsp. angustifolia

0.2

1.5

Sida ectogama

0.2

1.2

Lysiana casuarinae

0.1

1.5

Austrostipa elegantissima

0.1

1.4

Acacia ramulosa var. ramulosa

0.1

1.3

Acacia abrupta

0.1

0.7

Eremophila georgei

0.1

0.5

Solanum orbiculatum subsp. orbiculatum

0.1

0.3

Eragrostis eriopoda

0.1

0.3

Maireana georgei

0.1

0.3

Enneapogon polyphyllus

0.1

0.2

Maireana trichoptera

0.1

0.2

Sclerolaena eriacantha

0.1

0.2

Sclerolaena cuneata

0.1

0.1

Aristida contorta

0.1

0.1

Sclerolaena diacantha

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC086

Position (WGS84) -29.198755, 123.028045

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (20 Sep 2020)
Sample description

Mid open Cratystylis subspinescens shrubland over isolated low Atriplex vesicaria
and Frankenia setosa shrubs.

Habitat

shrubland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

0

Shrub cover (%)

25

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (20)

Status

Cover ( Height
%)
(m)

Cratystylis subspinescens

20

1.2

Frankenia setosa

4

0.3

Atriplex vesicaria

1

0.5

Eragrostis dielsii

1

0.02

Enteropogon ramosus

0.5

0.3

Maireana thesioides

0.2

1.5

Maireana carnosa

0.2

0.1

Marsdenia australis

0.1

1

Acacia aneura

0.1

0.6

Eremophila decipiens

0.1

0.6

Rhagodia drummondii

0.1

0.4

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Maireana sedifolia

0.1

0.4

Maireana trichoptera

0.1

0.3

Solanum lasiophyllum

0.1

0.2

Maireana triptera

0.1

0.1

Triodia basedowii

0.1

0.1

Eremophila maculata subsp. brevifolia

0.1

0.1

Sclerolaena diacantha

0.1

0.1

Sclerolaena cuneata

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC087

Position (WGS84) -29.19508, 123.02621

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia caesaneura woodland over mid open Cratystylis subspinescens and
Eremophila pantonii shrubland over isolated low Atriplex vesicaria shrubs.

Habitat

woodland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

40

Tree cover (%)

15

Shrub cover (%)

30

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (33)

Status

Cover ( Height
%)
(m)

Cratystylis subspinescens

25

1.2

Acacia caesaneura

10

4

Acacia caesaneura

5

4

Atriplex vesicaria

2

0.5

Grevillea sarissa

1

1.8

0.5

1.5

Maireana triptera

0.5

0.3

Enteropogon ramosus

0.5

0.2

Frankenia setosa

0.5

0.2

Maireana thesioides

0.2

0.8

Solanum orbiculatum subsp. orbiculatum

0.2

0.5

Rhagodia drummondii

0.2

0.5

Solanum lasiophyllum

0.2

0.5

Eremophila maculata subsp. brevifolia

0.2

0.4

Enchylaena tomentosa var. tomentosa

0.2

0.4

Eragrostis eriopoda

0.2

0.4

Monachather paradoxus

0.2

0.3

Sclerolaena diacantha

0.2

0.1

Acacia colletioides

0.1

1.3

Eremophila metallicorum

0.1

1.2

Senna artemisioides subsp. filifolia

0.1

1.2

Eremophila sp. Plumridge Lakes (S.G.M. Carr 534)

0.1

1

Dodonaea viscosa subsp. angustissima

0.1

1

Marsdenia australis

0.1

1

Templetonia incrassata

0.1

1

Sida ectogama

0.1

0.8

Teucrium teucriiflorum

0.1

0.6

Ptilotus obovatus

0.1

0.4

Paspalidium clementii

0.1

0.3

Maireana georgei

0.1

0.2

Triodia basedowii

0.1

0.2

Sclerolaena eriacantha

0.1

0.1

Aristida contorta

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC087a

Position (WGS84) -29.22439, 123.05975

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone,

Observation details - visit 1 (17 Sep 2020)
Sample description

Low open Acacia aneura, Casuarina pauper and Eucalyptus concinna woodland
over mid open Acacia burkittii and Scaevola spinescens shrubland over low open
Triodia basedowii hummock grassland.

Habitat

open woodland

Disturbance

Evidence of feral animals, Vehicle tracks,

Vegetation condition

Very Good

Fire age

long-unburnt (>10 years)

Total veg. cover (%)

30

Tree cover (%)

10

Shrub cover (%)

10

Grass cover (%

30

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (23)

Status

Cover ( Height
%)
(m)

Triodia basedowii

10

0.25

Acacia aneura

5

4

Scaevola spinescens

5

1.5

Casuarina pauper

4

4

Acacia burkittii

2

1.8

2

1.8

Eucalyptus concinna

1

4

Acacia tetragonophylla

1

1.5

Acacia hemiteles

1

1.5

Alyxia buxifolia

0.5

1.8

Ptilotus obovatus

0.5

0.4

0.2

1.5

Santalum spicatum

0.1

2.5

Austrostipa elegantissima

0.1

1.4

Senna artemisioides subsp. filifolia

0.1

1.4

Acacia abrupta

0.1

1.2

Lysiana exocarpi

0.1

1

0.1

0.5

Westringia rigida

0.1

0.4

Maireana triptera

0.1

0.4

Olearia muelleri

0.1

0.4

Solanum ferocissimum

0.1

0.3

Eremophila sp. Plumridge Lakes (S.G.M. Carr 534)

0.1

0.3

Eremophila pantonii

Eremophila latrobei subsp. filiformis

Jasminum didymum subsp. lineare

Range extension

Range extension

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC115R

Position (WGS84) -29.147549, 123.022344

Slope

gentle

Topography

undulating plain

Soil colour

red-brown,

Soil texture

sand,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (19 Sep 2020)
Sample description

Low round nut mallee and small fruit mallee woodland over mid open Acacia
ligulata shrubland over Triodia basedowii hummock grassland.

Habitat

mallee woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

40

Tree cover (%)

10

Shrub cover (%)

15

Grass cover (%

35

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (10)

Status

Cover ( Height
%)
(m)

Triodia basedowii

35

0.25

Acacia ligulata

10

1.5

Eucalyptus horistes

5

3

Eucalyptus concinna

5

3

Dodonaea lobulata

1

0.8

Westringia rigida

1

0.3

Physopsis viscida

0.1

0.5

Grevillea nematophylla

0.1

0.5

Halgania cyanea

0.1

0.3

Acacia hemiteles

0.1

0.3

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC135R

Position (WGS84) -29.11461, 123.02176

Slope

gentle

Topography

floodplain

Soil colour

red-orange,

Soil texture

sandy clay,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (18 Sep 2020)
Sample description

Low open Atriplex vesicaria and Maireana pyramidata shrubland over low open
Eragrostis eriopoda tussock grassland.

Habitat

chenopod shrubland

Disturbance

Evidence of feral animals, Grazing-medium, Livestock tracks,

Vegetation condition

Very Good

Fire age

not evident

Total veg. cover (%)

20

Tree cover (%)

0

Shrub cover (%)

12

Grass cover (%

10

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (9)

Status

Cover ( Height
%)
(m)

Maireana pyramidata

10

0.7

Eragrostis eriopoda

10

0.2

Atriplex vesicaria

2

0.4

Acacia burkittii

0.1

1.4

Acacia aptaneura

0.1

1.3

Maireana tomentosa

0.1

0.3

Sclerolaena cuneata

0.1

0.2

Sclerolaena diacantha

0.1

0.1

Eragrostis dielsii

0.1

0.01

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC140R

Position (WGS84) -29.065115, 123.035406

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia caesaneura and A. aneura woodland over isolated mid Acacia
ramulosa var. ramulosa shrubs over low open Eragrostis eriopoda tussock
grassland.

Habitat

woodland

Disturbance

Evidence of feral animals, Historic clearing, Vehicle tracks,

Vegetation condition

Very Good

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

20

Shrub cover (%)

5

Grass cover (%

10

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (19)

Status

Cover ( Height
%)
(m)

Acacia caesaneura

15

4.5

Eragrostis eriopoda

10

0.25

Acacia aneura

5

4

Acacia ramulosa var. ramulosa

1

1.6

Eremophila latrobei subsp. glabra

1

0.5

Acacia tetragonophylla

0.1

1.7

Teucrium teucriiflorum

0.1

1.5

Sida ectogama

0.1

1.2

Rhagodia drummondii

0.1

1.2

Prostanthera althoferi subsp. althoferi

0.1

1.2

Eremophila georgei

0.1

1

Dodonaea rigida

0.1

0.6

Scaevola spinescens

0.1

0.5

Maireana triptera

0.1

0.3

Ptilotus obovatus

0.1

0.3

Monachather paradoxus

0.1

0.2

Maireana georgei

0.1

0.2

Podolepis capillaris

0.1

0.15

Enneapogon polyphyllus

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC141R

Position (WGS84) -29.08117, 123.041796

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low Acacia incurvaneura woodland over isolated tall Acacia ramulosa var.
ramulosa and A. tetragonophylla shrubs over isolated mid Dodonaea rigida,
Eremophila latrobei subsp. filiformi

Habitat

woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

20

Shrub cover (%)

5

Grass cover (%

10

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (14)

Status

Cover ( Height
%)
(m)

Acacia incurvaneura

20

4

Eragrostis eriopoda

10

0.2

Acacia ramulosa var. ramulosa

5

3

Dodonaea rigida

2

1.2

Acacia tetragonophylla

1

3

Teucrium teucriiflorum

1

1.2

1

1.2

Prostanthera althoferi subsp. althoferi

0.5

1.2

Eremophila gilesii

0.5

0.3

0.1

3

Acacia caesaneura

0.1

2.5

Scaevola spinescens

0.1

1.5

Brachychiton gregorii

0.1

1.5

Psydrax suaveolens

0.1

1

Eremophila latrobei subsp. filiformis

Grevillea berryana

Range extension

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC144R

Position (WGS84) -29.075927, 123.123021

Slope

gentle

Topography

depression

Soil colour

red-orange, whitish,

Soil texture

sandy clay, clay loam,

Rock cover
(%)

0

Rock type

quartz,

Observation details - visit 1 (21 Sep 2020)
Sample description

Isolated mid Eremophila oldfieldii, E. pantonii and Senna artemisioides subsp.
filifolia shrubs over low open Frankenia setosa, Maireana tomentosa shrubland
over isolated low Eragrost

Habitat

shrubland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

20

Tree cover (%)

0

Shrub cover (%)

15

Grass cover (%

5

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (29)

Status

Cover ( Height
%)
(m)

Frankenia setosa

8

0.2

Maireana tomentosa

3

2

Maireana glomerifolia

3

0.3

Enneapogon caerulescens

2

0.1

Eragrostis dielsii

2

0.02

Atriplex vesicaria

1

0.3

Enteropogon ramosus

0.2

0.2

Eremophila oldfieldii subsp. angustifolia

0.1

2

Senna artemisioides subsp. filifolia

0.1

1.9

0.1

1.8

Acacia tetragonophylla

0.1

1.8

Dodonaea rigida

0.1

1.5

Eremophila platythamnos subsp. platythamnos

0.1

1.3

Scaevola spinescens

0.1

1.2

Eremophila oppositifolia subsp. angustifolia

0.1

1.2

Eremophila glabra subsp. glabra

0.1

0.8

Dodonaea lobulata

0.1

0.6

Senna cardiosperma

0.1

0.6

Olearia muelleri

0.1

0.5

Senna artemisioides subsp. x artemisioides

0.1

0.5

Cratystylis subspinescens

0.1

0.3

Vittadinia cervicularis

0.1

0.3

Solanum lasiophyllum

0.1

0.2

Maireana convexa

0.1

0.2

Ptilotus obovatus

0.1

0.2

Paspalidium clementii

0.1

0.2

Maireana radiata

0.1

0.2

Enneapogon polyphyllus

0.1

0.2

Podolepis capillaris

0.1

0.15

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC145R

Position (WGS84) -29.07886, 123.11398

Slope

negligible

Topography

plain

Soil colour

red-orange, whitish,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (21 Sep 2020)
Sample description

Low Acacia caesaneura and A. aneura woodland over tall sparse Acacia ramulosa
var. ramulosa shrubland over mid open Sida ectogama shrubland.

Habitat

woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

35

Tree cover (%)

20

Shrub cover (%)

20

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (17)

Status

Cover ( Height
%)
(m)

Acacia caesaneura

15

5.5

Acacia aneura

10

5

Sida ectogama

7

1.1

Acacia aneura

5

3

Acacia ramulosa var. ramulosa

5

2.5

Ptilotus obovatus

1

0.5

Podolepis capillaris

1

0.1

Enchylaena tomentosa var. tomentosa

0.5

0.5

Teucrium teucriiflorum

0.2

0.6

Solanum lasiophyllum

0.2

0.5

0.1

1.2

Rhagodia drummondii

0.1

1

Eremophila georgei

0.1

0.6

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Scaevola spinescens

0.1

0.3

Paspalidium clementii

0.1

0.3

Aristida holathera var. holathera

0.1

0.2

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC148R

Position (WGS84) -29.074976, 123.101654

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

sand, sandy loam,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (21 Sep 2020)
Sample description

Mid Eucalyptus concinna and E. oleosa mallee woodland over low open Acacia
collettoides, A. caesaneura and A. hemiteles shrubland over low open Triodia
basedowii h

Habitat

mallee woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

40

Tree cover (%)

20

Shrub cover (%)

10

Grass cover (%

20

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (15)

Status

Cover ( Height
%)
(m)

Triodia basedowii

20

0.2

Eucalyptus concinna

15

3.5

Acacia aneura

5

5

Eucalyptus oleosa subsp. oleosa

5

3.5

Eucalyptus hypolaena

5

Acacia mulganeura (variant 1)

3

0.4

Acacia caesaneura

2

4

Acacia colletioides

2

0.6

Acacia hemiteles

2

0.5

Scaevola spinescens

1

1.2

1

1.1

1

1

Eremophila paisleyi subsp. paisleyi

0.2

1.2

Acacia ligulata

0.1

1.9

Senna artemisioides subsp. petiolaris

0.1

0.8

Eremophila latrobei subsp. filiformis
Eremophila sp. Plumridge Lakes (S.G.M. Carr 534)

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC149R

Position (WGS84) -29.09509, 123.01753

Slope

gentle

Topography

drainage line

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

none,

Observation details - visit 1 (20 Sep 2020)
Sample description

Low open Acacia aptaneura forest over mid Acacia burkittii, Senna cardiosperma
and A. tetragonophylla shrubland over isolated low Maireana integra shrubs.

Habitat

riparian zone

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

60

Tree cover (%)

40

Shrub cover (%)

40

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (14)

Status

Cover ( Height
%)
(m)

Acacia aptaneura

25

6

Acacia burkittii

20

4

Senna cardiosperma

20

1.8

Acacia mulganeura

15

5

Senna artemisioides subsp. x artemisioides

5

0.8

Acacia tetragonophylla

3

3

Maireana integra

2

0.6

Eragrostis eriopoda

0.2

0.2

Eremophila alternifolia

0.1

2.2

Rhagodia drummondii

0.1

1.2

Senna artemisioides subsp. filifolia

0.1

1

Aristida holathera var. holathera

0.1

0.3

Paspalidium clementii

0.1

0.2

Aristida contorta

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHC150R

Position (WGS84) -29.067243, 123.029567

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

sandy clay, clay loam,

Rock cover
(%)

0

Rock type

ferrous - ironstone, quartz,

Observation details - visit 1 (19 Sep 2020)
Sample description

Low open Casuarina pauper woodland over tall sparse Acacia burkittii shrubland
over mid open Dodonaea lobulata, Eremophila pantonii and Senna artemisioides
subsp. filifolia shrubland.

Habitat

open woodland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

40

Tree cover (%)

12

Shrub cover (%)

30

Grass cover (%

0.1

Herb cover (%)

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd
Species (17)

Status

Cover ( Height
%)
(m)

Casuarina pauper

8

5

Dodonaea lobulata

7

1.8

Acacia burkittii

6

3

5

1.6

Senna artemisioides subsp. filifolia

3

1.5

Ptilotus obovatus

1

0.5

Scaevola spinescens

0.2

1

Acacia tetragonophylla

0.1

1.8

Acacia abrupta

0.1

1.5

Exocarpos aphyllus

0.1

1.5

Senna artemisioides subsp. x artemisioides

0.1

1

Austrostipa elegantissima

0.1

1

Olearia muelleri

0.1

0.5

Maireana trichoptera

0.1

0.1

Aristida contorta

0.1

0.1

Sclerolaena diacantha

0.1

0.1

Enneapogon polyphyllus

0.1

0.1

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC151R

Position (WGS84) -29.100662, 122.994919

Slope

gentle

Topography

depression

Soil colour

red-orange,

Soil texture

clay loam, clay,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (19 Sep 2020)
Sample description

Mid Atriplex vesicaria, Maireana pyramidata and M. tomentosa chenopod
shrubland over isolated low grasses.

Habitat

chenopod shrubland

Disturbance

Evidence of feral animals, Grazing-low, Litter, Livestock tracks, Vehicle tracks,

Vegetation condition

Very Good

Fire age

not evident

Total veg. cover (%)

30

Tree cover (%)

0

Shrub cover (%)

30

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (10)

Status

Cover ( Height
%)
(m)

Maireana pyramidata

20

1.4

Maireana tomentosa

10

0.15

Atriplex vesicaria

2

1.4

Enteropogon ramosus

1

0.1

0.1

0.8

Eremophila sp. Plumridge Lakes (S.G.M. Carr 534)

0.1

0.6

Senna artemisioides subsp. filifolia

0.1

0.5

Ptilotus obovatus

0.1

0.4

Maireana sedifolia

0.1

0.4

Sclerolaena cuneata

0.1

0.1

Eremophila latrobei subsp. filiformis

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC152R

Position (WGS84) -29.171006, 123.012158

Slope

gentle

Topography

dune

Soil colour

brown, yellow, whitish,

Soil texture

sand,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (19 Sep 2020)
Sample description

Isolated low Eucalyptus lesouefii and Melaleuca sheathiana trees over tall
Melaleuca laxiflora shrubland over isolated low Eragrostis tussock grasses.

Habitat

shrubland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

50

Tree cover (%)

3

Shrub cover (%)

50

Grass cover (%

2

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (7)
Melaleuca laxiflora

Status
Range extension

Cover ( Height
%)
(m)
50

2.1

Atriplex bunburyana

2

0.5

Eucalyptus lesouefii

1

8

Melaleuca sheathiana

1

6

Eragrostis eriopoda

1

0.1

Sclerolaena diacantha

0.1

0.1

Frankenia cinerea

0.1

0.05

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC155R

Position (WGS84) -29.0747856780998, 123.122187207057

Slope

moderate

Topography

breakaway

Soil colour

yellow, whitish, orange,

Soil texture

clay loam, clay,

Rock cover
(%)

0

Rock type

granite - outcropping, granite - rocks,
quartz,

Observation details - visit 1 (21 Sep 2020)
Sample description

Low Eucalyptus lesoueffii woodland over isolated mid Eremophila oppositifolia
and E. pantonii shrubs over low open Frankenia and Ptilotus helichrysoides
shrubland.

Habitat

open woodland

Disturbance

None evident,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

15

Tree cover (%)

10

Shrub cover (%)

10

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (11)

Status

Cover ( Height
%)
(m)

Eucalyptus lesouefii

10

4.5

Ptilotus helichrysoides

5

0.4

Frankenia setosa

5

0.2

0.1

1.4

Eremophila oppositifolia subsp. angustifolia

0.1

1.1

Eremophila latrobei subsp. latrobei

0.1

1

Dodonaea rigida

0.1

0.8

Scaevola spinescens

0.1

0.5

Cratystylis subspinescens

0.1

0.5

Maireana glomerifolia

0.1

0.3

Olearia muelleri

0.1

0.2

Eremophila pantonii

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC019

Position (WGS84) -29.158777, 123.012475

Slope

negligible

Topography

plain

Soil colour

red-orange,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

None,

Observation details - visit 1 (19 Sep 2020)
Sample description

Low open Acacia fuscaneura and A. caesaneura woodland over tall sparse Acacia
aptaneura and A. burkittii shrubland over low sparse Atriplex vesicaria and
Maireana triptera shrubland.

Habitat

open woodland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

25

Tree cover (%)

10

Shrub cover (%)

20

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (24)

Status

Cover ( Height
%)
(m)

Acacia aneura

7

8

Acacia burkittii

5

2.8

Atriplex vesicaria

4

0.6

Acacia caesaneura

3

8

Maireana triptera

2

0.3

Acacia macraneura

1

3

Grevillea sarissa subsp. sarissa

0.5

2

Sida ectogama

0.2

1.2

Ptilotus obovatus

0.2

0.4

Eremophila longifolia

0.1

2.5

Eremophila metallicorum

0.1

1.4

Austrostipa elegantissima

0.1

1

Dianella revoluta var. divaricata

0.1

0.8

Senna artemisioides subsp. petiolaris

0.1

0.7

Psydrax rigidula

0.1

0.5

Solanum lasiophyllum

0.1

0.5

Teucrium teucriiflorum

0.1

0.5

Solanum orbiculatum subsp. orbiculatum

0.1

0.4

Vittadinia cervicularis

0.1

0.2

Paspalidium clementii

0.1

0.2

Podolepis capillaris

0.1

0.2

Enneapogon polyphyllus

0.1

0.2

Maireana eriosphaera

0.1

0.2

Aristida contorta

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHC020

Position (WGS84) -29.153644, 123.012079

Slope

negligible

Topography

plain

Soil colour

red-brown,

Soil texture

clay loam,

Rock cover
(%)

0

Rock type

none,

Observation details - visit 1 (19 Sep 2020)
Sample description

Low Acacia aneura, A. aptaneura and A. caesaneura woodland over isolated tall
Acacia burkittii and Eremophila longifolia shrubs over isolated low Ptilotus
obovatus shrubs.

Habitat

woodland

Disturbance

Evidence of feral animals,

Vegetation condition

Excellent

Fire age

not evident

Total veg. cover (%)

20

Tree cover (%)

15

Shrub cover (%)

10

Grass cover (%

0.1

Herb cover (%)

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (20)

Status

Cover ( Height
%)
(m)

Acacia caesaneura

10

Acacia aptaneura

5

4

Acacia aneura

5

3

Acacia burkittii

2

3

Eremophila longifolia

1

2.5

Ptilotus obovatus

1

0.5

Acacia tetragonophylla

0.5

2.5

Eragrostis eriopoda

0.5

0.3

Atriplex vesicaria

0.2

0.6

Teucrium teucriiflorum

0.2

0.6

Enneapogon polyphyllus

0.2

0.1

Senna artemisioides subsp. filifolia

0.1

1.2

Senna cardiosperma

0.1

1.2

Senna artemisioides subsp. x artemisioides

0.1

0.4

Solanum lasiophyllum

0.1

0.4

Paspalidium clementii

0.1

0.3

Vittadinia cervicularis

0.1

0.2

Podolepis capillaris

0.1

0.1

Sclerolaena eriacantha

0.1

0.1

Aristida contorta

0.1

0.1

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Site details
Site

IHT017

Position (WGS84) -29.166686, 123.005657

Slope

negligible

Topography

salt lake (playa)

Soil colour

red-brown

Soil texture

sandy clay, clay loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (16 Apr 2020)
Sample description

Low Tecticornia spp. shrubland.

Habitat

chenopod shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

30

Tree cover (%)

0

Shrub cover (%)

25

Grass cover (%

5

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Observation details - visit 1 (16 Apr 2020)
Sample description

Low Tecticornia spp shrubland

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

15

Tree cover (%)

0

Shrub cover (%)

15

Grass cover (%

1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Observation details - visit 1 (16 Apr 2020)
Sample description

Low Tecticornia spp shrubland

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

25

Tree cover (%)

0

Shrub cover (%)

20

Grass cover (%

5

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Observation details - visit 1 (16 Apr 2020)
Sample description

Low Tecticornia spp shrubland

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

20

Tree cover (%)

0

Shrub cover (%)

20

Grass cover (%

2

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Observation details - visit 1 (16 Apr 2020)
Sample description

Low Tecticornia spp shrubland

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

25

Tree cover (%)

0

Shrub cover (%)

25

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Observation details - visit 1 (16 Apr 2020)
Sample description

Low Tecticornia spp shrubland

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

50

Tree cover (%)

0

Shrub cover (%)

50

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Observation details - visit 1 (16 Apr 2020)
Sample description

Tall Melaleuca sheathiana shrubland over low Tecticornia shrubland

Habitat

shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

70

Tree cover (%)

40

Shrub cover (%)

40

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project

Minara Resources Ltd

Observation details - visit 1 (16 Apr 2020)
Sample description

Tall Melaleuca sheathiana shrubland over low sparse Atriplex spathulate,
Frankenia prostrate and Tecticornia shrubland.

Habitat

shrubland

Disturbance

Evidence of feral animals

Vegetation condition

Excellent

Total veg. cover (%)
Shrub cover (%)

30

Herb cover (%)

0.1

Fire age
Tree cover (%)

35

Grass cover (%

7

Sample and effort summary
Sample method

Visit

Sample date

Dimensions

Observer

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

16-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

2

16-Apr-2020

3m x 3m

Grant Wells

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Species (29)

Status

Tecticornia sp. sterile 3

Cover ( Height
%)
(m)
45

0.1

40

2.5

Tecticornia sp. sterile 4

40

0.7

Melaleuca sheathiana

25

3

Tecticornia undulata

20

0.3

Tecticornia undulata

20

0.25

Tecticornia undulata

10

0.3

Tecticornia undulata

10

0.2

Tecticornia sp. sterile 3

10

0.2

Tecticornia sp. sterile 3

10

0.15

Tecticornia undulata

5

0.2

Tecticornia indica subsp. bidens

5

0.2

Tecticornia sp. sterile 3

5

0.15

Frankenia cinerea

5

0.1

Eragrostis dielsii

5

0.1

Eragrostis dielsii

5

0.05

Tecticornia sp. sterile 4

1

1

Atriplex vesicaria

1

0.5

Eragrostis dielsii

1

0.1

Olearia muelleri

0.1

0.5

Maireana pentatropis

0.1

0.5

Atriplex vesicaria

0.1

0.4

Tecticornia indica subsp. bidens

0.1

0.25

Eragrostis falcata

0.1

0.2

Sclerolaena diacantha

0.1

0.2

Tecticornia undulata

0.1

0.2

Austrostipa

0.1

0.2

Tecticornia sp. sterile 3

0.1

0.15

Melaleuca sheathiana

Tecticornia undulata

Range extension

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site details
Site

IHT020

Position (WGS84) -29.179185, 123.012877

Slope

negligible

Topography

salt lake (playa)

Soil colour

red-orange, whitish

Soil texture

sandy clay, sandy loam

Rock cover
(%)

0

Rock type

none

Observation details - visit 1 (17 Apr 2020)
Sample description

Low open Tecticornia chenopod shrubland.

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

22

Tree cover (%)

0

Shrub cover (%)

22

Grass cover (%

0.1

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Observation details - visit 1 (17 Apr 2020)
Sample description

Low open Tecticornia chenopod shrubland.

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

20

Tree cover (%)

0

Shrub cover (%)

18

Grass cover (%

2

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Observation details - visit 1 (17 Apr 2020)
Sample description

Low Tecticornia chenopod shrubland.

Habitat

chenopod shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

30

Tree cover (%)

0

Shrub cover (%)

30

Grass cover (%

0

Herb cover (%)

0

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Observation details - visit 1 (17 Apr 2020)
Sample description

Low open Atriplex vesicaria and Frankenia setosa shrubland over isolated low
Eragrostis dielsii pergracilis grasses.

Habitat

shrubland

Disturbance

None Evident

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

30

Tree cover (%)

0

Shrub cover (%)

25

Grass cover (%

5

Herb cover (%)

0

Sample and effort summary
Sample method

Visit

Sample date

Transect-Quadrat

1

17-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

17-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

17-Apr-2020

3m x 3m

Grant Wells

Transect-Quadrat

1

17-Apr-2020

3m x 3m

Grant Wells

Species (17)

Dimensions

Observer

Status

Cover ( Height
%)
(m)

Tecticornia sp. sterile 3

20

0.6

Tecticornia sp. sterile 3

18

0.8

Tecticornia sp. sterile 3

15

Frankenia setosa

10

0.4

Atriplex vesicaria

5

0.3
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Eragrostis dielsii

5

0.05

Frankenia cinerea

5

0.05

Tecticornia pruinosa

2

0.25

Eragrostis dielsii

2

0.05

Tecticornia undulata

1

0.2

Tecticornia undulata

1

0.15

Tecticornia undulata

0.5

0.2

Tecticornia sp. sterile 4

0.5

0.1

Tecticornia undulata

0.1

0.15

Tecticornia sp. sterile 4

0.1

0.1

Maireana amoena

0.1

0.05

Eragrostis dielsii

0.1

0.05
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Appendix 3

NVIS hierarchy
Western Australia current practice

Hierarchy of
terms

National standard
Indicative
scale

NVIS
Level

Description

NVIS structural/floristic components required

1:5 000 000

I

Class

Dominant growth form for the ecologically or structurally
dominant stratum.

Vegetation sub- Structural and dominant vegetation layer formation
Eucalypt Forest, Banksia Woodland.

1:2 500 000 I

II

Structural
Formation

Dominant growth form, cover and height for the ecologically
or structurally dominant stratum.

Structural form and dominant species - Medium
woodland; York gum (Eucalyptus loxophleba) &
Wandoo.

1:1 000 000
to 1:250 000

III

Broad Floristic
Formation

Dominant growth form, cover, height and dominant land
cover genus for the uppermost or dominant stratum.

1:250 000 to
1:100 000

IV

Sub-Formation

Dominant growth form, cover, height and dominant genus
and Family for the three traditional strata. (i.e. Upper, Mid
and Ground).

1:100 000 to
1:10 000

V

Association

Dominant growth form, height, cover and up to three species
for the three traditional strata. (i.e. Upper, Mid and Ground).

VI

Sub-Association

Dominant growth form, height, cover and up to five species
for all layers/ strata.

Vegetation
formation

Vegetation
association
Vegetation
complex

Brief description in WA
Structure and growth form – Forest, Woodland.

Structural and floristic description linked to
geomorphology – Quindalup Complex.

Floristic definition by strata with structural
Vegetation type detail. Often represented with a code and
floristic description.
Plant
community

Basic unit of vegetation classification, site
specific and highly localised with detailed
floristics for each stratum.

1:10 000

Floristic
Community
Type

Floristic composition definition; e.g. Northern
banksia woodlands over herb rich shrublands on
the Swan Coastal Plain.

No absolute
scale

115
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Appendix 4

Terrestrial fauna survey site descriptions
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Site details
Site

F01

Position (WGS84)

-29.183289, 123.038646

Topography

plain

Soil texture

sandy clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Audio recording

110.80

13 Sep 2019

18 Sep 2019

1

Bucket

828.72

10 Sep 2019

17 Sep 2019

1

Elliot trap (large)

1,653.94

10 Sep 2019

17 Sep 2019

1

Funnel

3,225.28

10 Sep 2019

17 Sep 2019

1

Pipe

816.25

10 Sep 2019

17 Sep 2019

1

Site description

0.25

10 Sep 2019

10 Sep 2019

2

Audio recording

108.00

11 May 2020

16 May 2020

2

Birding

5.93

13 May 2020

13 May 2020

2

Bucket

845.00

09 May 2020

16 May 2020

2

Elliot trap (large)

1,690.00

09 May 2020

16 May 2020

2

Foraging

4.53

11 May 2020

11 May 2020

2

Foraging nocturnal

4.00

12 May 2020

12 May 2020

2

Funnel

3,380.00

09 May 2020

16 May 2020

2

Litter sieve

0.50

10 May 2020

10 May 2020

2

Pipe

845.00

09 May 2020

16 May 2020

2

Site description

0.25

09 May 2020

09 May 2020

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site description - visit 1 (10 Sep 2019)
Open mallee to 5 m with Acacia shrub to 2 m over spinifex to 30 cm with isolated mulga to 8 m.

Habitat

mallee woodland

Disturbance

evidence of feral animals, historic operations, vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

10 Litter depth(cm)

Shrub cover (%)

10 Litter cover (%)

Grass cover (%)

50

Herb cover (%)

0

moderate (>5 years)
under vegetation
0.5
1
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Site description - visit 2 (09 May 2020)
Open mallee to 5 m with Acacia shrub to 2 m over spinifex to 30 cm with isolated mulga to 8 m. Drill pads
and tracks have disturbed site since visit 1. Had to re-establish two trap lines due to exploration disturbance.

Habitat

open woodland

Disturbance

exploration (drill pads and access tracks), vehicle tracks

Vegetation condition

Good

Fire age

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

20 Litter depth(cm)

Shrub cover (%)

10 Litter cover (%)

Grass cover (%)

40

Herb cover (%)

0

moderate (>5 years)
under vegetation
0.5
1
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Site details
Site

F02

Position (WGS84)

-29.152038, 123.010142

Topography

plain

Soil texture

clay loam, clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

896.07

11 Sep 2019

18 Sep 2019

1

Bucket

1

Elliot trap (large)

1,710.63

10 Sep 2019

18 Sep 2019

1

Funnel

3,483.13

11 Sep 2019

18 Sep 2019

1

Pipe

912.00

10 Sep 2019

18 Sep 2019

1

Site description

0.00

10 Sep 2019

10 Sep 2019

2

Birding

3.00

13 May 2020

13 May 2020

2

Bucket

840.00

09 May 2020

16 May 2020

2

Elliot trap (large)

1,680.00

09 May 2020

16 May 2020

2

Foraging

4.27

12 May 2020

12 May 2020

2

Foraging nocturnal

5.87

12 May 2020

12 May 2020

2

Litter sieve

0.00

12 May 2020

12 May 2020

2

Pipe

840.00

09 May 2020

16 May 2020

2

Site description

0.25

09 May 2020

09 May 2020

Site description - visit 1 (10 Sep 2019)
Open mallee woodland in outlet of drainage with mallee to 7 m and understory of 1.5 m Acacia and
Eremophila. Sparse spinifex and tussock grasses to 20 cm.

Habitat

mallee woodland

Disturbance

exploration (drill pads and access tracks), vehicle tracks

Vegetation condition

Good

Fire age

moderate (>5 years)

Total veg. cover (%)

50 Litter distribution

not recorded

Tree cover (%)

40 Litter depth(cm)

0

Shrub cover (%)

5 Litter cover (%)

0

Grass cover (%)

5

Herb cover (%)

0
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Site description - visit 1 (10 Sep 2019)
Open mallee woodland in outlet of drainage with mallee to 7 m and understory of 1.5 m Acacia and
Eremophila. Sparse spinifex and tussock grasses to 20 cm.

Habitat

mallee woodland

Disturbance

exploration (drill pads and access tracks), vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

50 Litter distribution

Tree cover (%)

40 Litter depth(cm)

Shrub cover (%)

5 Litter cover (%)

Grass cover (%)

5

Herb cover (%)

0

not recorded

Flora, vegetation and terrestrial fauna surveys for the Irwin Hills Project
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Site description - visit 2 (09 May 2020)
Mulga woodland to 8 m with occasianal eucalypts over small Eremophila and Acacia shrubs to 1.5 m and
very sparse tussock grass to 10 cm.

Habitat

woodland

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

60 Litter distribution

under vegetation

Tree cover (%)

50 Litter depth(cm)

3

Shrub cover (%)

5 Litter cover (%)

5

Grass cover (%)

1

Herb cover (%)

0
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Site details
Site

F03

Position (WGS84)

-29.153651, 123.032866

Topography

hill slope

Soil texture

sand

Slope

gentle

Rock type

quartzite

Soil colour

red–orange

Rock cover (%)

2

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Bucket

1,010.52

11 Sep 2019

18 Sep 2019

1

Elliot trap (large)

1,683.01

11 Sep 2019

18 Sep 2019

1

Funnel

3,334.84

11 Sep 2019

18 Sep 2019

1

Pipe

839.61

11 Sep 2019

18 Sep 2019

1

Site description

0.25

11 Sep 2019

11 Sep 2019

1

Ultrasonic recording

108.00

13 Sep 2019

18 Sep 2019

2

Birding

8.53

14 May 2020

14 May 2020

2

Bucket

840.00

09 May 2020

16 May 2020

2

Elliot trap (large)

1,680.00

09 May 2020

16 May 2020

2

Foraging

1.28

11 May 2020

11 May 2020

2

Foraging nocturnal

4.13

14 May 2020

14 May 2020

2

Funnel

3,360.00

09 May 2020

16 May 2020

2

Litter sieve

0.75

11 May 2020

11 May 2020

2

Pipe

840.00

09 May 2020

16 May 2020

2

Site description

0.25

09 May 2020

09 May 2020

2

Ultrasonic recording

60.00

10 May 2020

13 May 2020
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Site description - visit 1 (11 Sep 2019)
Hill slope with open mallee to 9 m over Acacia shrubs to 2 m and sparse spinifex to 20 cm.

Habitat

mallee woodland

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

60 Litter distribution

Tree cover (%)

10 Litter depth(cm)

Shrub cover (%)

40 Litter cover (%)

Grass cover (%)

10

Herb cover (%)

0

moderate (>5 years)
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Site description - visit 2 (09 May 2020)
Open mallee woodland to 7 m over Acacia shrubs to 2 m and Triodia to 30 cm. Between two quatrzite hills
dominated by mulga and sheoaks.

Habitat

open woodland

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

65 Litter distribution

under vegetation

Tree cover (%)

10 Litter depth(cm)

3

Shrub cover (%)

30 Litter cover (%)

5

Grass cover (%)

25

Herb cover (%)

0
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Site details
Site

F04

Position (WGS84)

-29.126071, 123.007419

Topography

drainage line

Soil texture

sandy clay

Slope

negligible

Rock type

ferrous - Ironstone, quartz

Soil colour

red–brown

Rock cover (%)

2

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Birding

2.00

15 Sep 2019

15 Sep 2019

1

Bucket

879.35

11 Sep 2019

19 Sep 2019

1

Elliot trap (large)

1,708.41

11 Sep 2019

19 Sep 2019

1

Funnel

3,421.04

11 Sep 2019

19 Sep 2019

1

Pipe

860.80

12 Sep 2019

19 Sep 2019

1

Site description

0.07

11 Sep 2019

11 Sep 2019

2

Birding

4.98

12 May 2020

12 May 2020

2

Bucket

840.00

09 May 2020

16 May 2020

2

Elliot trap (large)

288.00

11 May 2020

16 May 2020

2

Foraging

3.33

15 May 2020

15 May 2020

2

Foraging nocturnal

6.07

14 May 2020

14 May 2020

2

Funnel

168.00

09 May 2020

16 May 2020

2

Litter sieve

1.00

15 May 2020

15 May 2020

2

Pipe

840.00

09 May 2020

16 May 2020

2

Site description

0.25

09 May 2020

09 May 2020
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Site description - visit 1 (11 Sep 2019)
Mulga-dominated open woodland in drainage area with some mallee. Mulga to 7 m over Acacia shrubs to 3
m with scattered spinifex to 30 cm.

Habitat

open woodland

Disturbance

evidence of feral animals, vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

55 Litter distribution

Tree cover (%)

40 Litter depth(cm)

Shrub cover (%)

5 Litter cover (%)

Grass cover (%)

10

Herb cover (%)

0.05

moderate (>5 years)
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Site description - visit 2 (09 May 2020)
Mulga woodland to 8 m over mixed shrubs to 2 m. Very sparse tussock grasses. Recent drill lines
throughout the area.

Habitat

woodland

Disturbance

exploration (drill pads and access tracks), vehicle tracks

Vegetation condition

Good

Fire age

moderate (>5 years)

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

50 Litter depth(cm)

2

Shrub cover (%)

20 Litter cover (%)

20

Grass cover (%)

1

Herb cover (%)

0

scattered
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Site details
Site

F05

Position (WGS84)

-29.101635, 122.993272

Topography

hill slope

Soil texture

sandy loam

Slope

gentle

Rock type

granite - rocks

Soil colour

red–brown

Rock cover (%)

2

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Birding

1.93

15 Sep 2019

15 Sep 2019

1

Bucket

826.46

12 Sep 2019

19 Sep 2019

1

Elliot trap (large)

1,583.64

12 Sep 2019

19 Sep 2019

1

Foraging

4.00

18 Sep 2019

18 Sep 2019

1

Funnel

3,194.58

12 Sep 2019

19 Sep 2019

1

Pipe

771.00

12 Sep 2019

19 Sep 2019

1

Site description

0.17

12 Sep 2019

12 Sep 2019

1

Ultrasonic recording

108.00

13 Sep 2019

18 Sep 2019

1

Wet pitfall trap

7,560.00

16 Sep 2019

18 Nov 2019

2

Birding

1.43

11 May 2020

11 May 2020

2

Elliot trap (large)

1,680.00

10 May 2020

17 May 2020

2

Foraging

0.00

11 May 2020

11 May 2020

2

Foraging nocturnal

0.00

15 May 2020

15 May 2020

2

Funnel

2,856.00

10 May 2020

17 May 2020

2

Litter sieve

1.50

11 May 2020

11 May 2020

2

Pipe

840.00

10 May 2020

17 May 2020

2

Site description

0.25

10 May 2020

10 May 2020

2

Ultrasonic recording

60.00

10 May 2020

13 May 2020
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Site description - visit 1 (12 Sep 2019)
Open mulga woodland on sandy slope next to granite hill. Mulga and scattered mallee to 8 m with Acacia
shrubs to 4 m over spinifex to 40 cm.

Habitat

open woodland

Disturbance

evidence of feral animals, livestock tracks, vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

60 Litter distribution

Tree cover (%)

10 Litter depth(cm)

Shrub cover (%)

20 Litter cover (%)

Grass cover (%)

30

Herb cover (%)

0

moderate (>5 years)
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Site description - visit 2 (10 May 2020)
Open woodland at the base of a granite hill dominated by mulga to 10 m and scattered eucalypts and
Grevilleas over diverse shrubs to 3 m and Triodia and tussock grasses to 35 cm.

Habitat

open woodland

Disturbance

evidence of feral animals, vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

25 Litter depth(cm)

2

Shrub cover (%)

5 Litter cover (%)

10

Grass cover (%)

30

Herb cover (%)

0

scattered
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Site details
Site

F06

Position (WGS84)

-29.113982, 123.003203

Topography

plain

Soil texture

sandy clay, sandy loam

Slope

negligible

Rock type

granite - rocks, calcrete

Soil colour

red–brown, brown

Rock cover (%)

5

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

110.17

13 Sep 2019

18 Sep 2019

1

Audio recording

1

Birding

4.00

13 Sep 2019

13 Sep 2019

1

Bucket

840.10

12 Sep 2019

19 Sep 2019

1

Elliot trap (large)

1,547.00

12 Sep 2019

19 Sep 2019

1

Funnel

3,346.48

12 Sep 2019

19 Sep 2019

1

Pipe

840.00

12 Sep 2019

19 Sep 2019

1

Site description

0.25

12 Sep 2019

12 Sep 2019

2

Audio recording

132.00

10 May 2020

16 May 2020

2

Birding

1.23

16 May 2020

16 May 2020

2

Bucket

840.00

10 May 2020

17 May 2020

2

Elliot trap (large)

1,680.00

10 May 2020

17 May 2020

2

Foraging

1.83

12 May 2020

12 May 2020

2

Foraging nocturnal

5.07

15 May 2020

15 May 2020

2

Funnel

3,360.00

10 May 2020

17 May 2020

2

Litter sieve

0.00

12 May 2020

12 May 2020

2

Pipe

840.00

10 May 2020

17 May 2020

2

Site description

0.32

10 May 2020

10 May 2020
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Site description - visit 1 (12 Sep 2019)
Open mallee woodland with scattered mulga over dense spinifex to 30 cm with sparse Acacia dominated
shrubs to 2 m. Mallee to 6 m.

Habitat

mallee woodland

Disturbance

evidence of feral animals, vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

75 Litter distribution

Tree cover (%)

20 Litter depth(cm)

Shrub cover (%)

5 Litter cover (%)

Grass cover (%)

50

Herb cover (%)

0

moderate (>5 years)
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Site description - visit 2 (10 May 2020)
Mixed mallee mulga woodland to 8 m over Acacia and Grevillea shrubs to 2.5 m and Triodia to 45 cm.

Habitat

open woodland

Disturbance

evidence of feral animals, vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

85 Litter distribution

under vegetation

Tree cover (%)

20 Litter depth(cm)

2

Shrub cover (%)

15 Litter cover (%)

5

Grass cover (%)

50

Herb cover (%)

0
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Site details
Site

BatCreek

Position (WGS84)

-29.099239, 123.006462

Topography

drainage line

Soil texture

clay loam

Slope

gentle

Rock type

ferrous - Ironstone, quartz

Soil colour

red–brown

Rock cover (%)

1

Sample and effort summary
Visit
2

Sample method

Sample
quant. (hrs)

Ultrasonic recording

72.00

Date start

Date stop

13 May 2020

16 May 2020

Site description - visit 2 (13 May 2020)
Creek line between two hills with Acacia shrubs and eucalypt mallees to 5 m over a dense understory of
Acacia shrubs.

Habitat

riparian zone

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

80 Litter distribution

Tree cover (%)

60 Litter depth(cm)

4

Shrub cover (%)

20 Litter cover (%)

20

Grass cover (%)

0

Herb cover (%)

0

under vegetation
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Site details
Site

Dune opp

Position (WGS84)

-29.179405, 123.140269

Topography

sand dune

Soil texture

sand

Slope

moderate

Rock type

none

Soil colour

red–orange, yellow

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

6.67

Date start

Date stop

19 Sep 2019

19 Sep 2019

Site description - visit 1 (19 Sep 2019)
Yellow-orange sand dune with eucalypts and Callitris over diverse low shrubs. Patchy burns throughout the
area estimated at about one year old.

Habitat

open woodland

Disturbance

none recorded

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

40 Litter distribution

Tree cover (%)

15 Litter depth(cm)

Shrub cover (%)

15 Litter cover (%)

Grass cover (%)

10

Herb cover (%)

15

moderate (>5 years)
scattered
0.5
1
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Site details
Site

EastHill

Position (WGS84)

-29.149421, 123.063334

Topography

hill top

Soil texture

clay loam, rocks

Slope

gentle

Rock type

granite - outcropping, quartz

Soil colour

red–orange

Rock cover (%)

2

Sample and effort summary
Visit

Sample method

2

Birding

2

Ultrasonic recording

Sample
quant. (hrs)

Date start

Date stop

0.33

13 May 2020

13 May 2020

73.23

13 May 2020

16 May 2020

Site description - visit 2 (13 May 2020)
Tall open Allocasuarina shrubland over low-mid Acacia, Eremophila, chenopod and other shrubs, scattered
tussocks and herbs on broken rock and red soil between outcrops of vertically bedded rock forming N-S
ridge.

Habitat

shrubland

Disturbance

excavation, historic operations, vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

40 Litter distribution

Tree cover (%)

15 Litter depth(cm)

Shrub cover (%)

15 Litter cover (%)

Grass cover (%)

2

Herb cover (%)

15

moderate (>5 years)
under vegetation
0.5
2
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Site details
Site

IHCamp

Position (WGS84)

-29.106284, 123.001347

Topography

plain

Soil texture

sandy clay, clay loam

Slope

negligible

Rock type

ferrous - Ironstone, granite - rocks, quartz

Soil colour

red–orange

Rock cover (%)

Sample and effort summary
Visit

Sample method

2

Birding

2

Ultrasonic recording

Sample
quant. (hrs)

Date start

Date stop

0.83

14 May 2020

14 May 2020

60.00

13 May 2020

16 May 2020

Site description - visit 2 (13 May 2020)
Mid-tall open mulga shrubland and scattered Hakea tall shrubs over low-mid Acacia, Eremophila etc., and
low sparse chenopod shrubs on bare ground with shallow, non-incised drainage channels.

Habitat

shrubland

Disturbance

current operations, vehicle tracks

Vegetation condition

Good

Fire age

Total veg. cover (%)

20 Litter distribution

Tree cover (%)

10 Litter depth(cm)

Shrub cover (%)

10 Litter cover (%)

Grass cover (%)

0

Herb cover (%)

0

moderate (>5 years)
under vegetation
0.5
2
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Site details
Site

LDR01

Position (WGS84)

-29.109081, 123.098694

Topography

plain

Soil texture

sandy clay, sandy loam, clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Foraging

2.00

14 Sep 2019

14 Sep 2019

1

Site description

0.18

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Mulga to 6 m with scattered mallee, diverse shrub understory with sparse tussock grass.

Habitat

open woodland

Disturbance

none recorded

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

50 Litter distribution

Tree cover (%)

15 Litter depth(cm)

1

Shrub cover (%)

30 Litter cover (%)

5

Grass cover (%)

5

Herb cover (%)

0

under vegetation
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Site details
Site

LDR02

Position (WGS84)

-29.109172, 123.100105

Topography

plain

Soil texture

clay loam

Slope

negligible

Rock type

quartz, gypsum, calcrete

Soil colour

red–orange

Rock cover (%)

2

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Open mulga woodland over mixed Acacia and other shrubs and patchy tussock grass.

Habitat

open woodland

Disturbance

none recorded

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

25 Litter distribution

Tree cover (%)

10 Litter depth(cm)

1

Shrub cover (%)

15 Litter cover (%)

7

Grass cover (%)

2

Herb cover (%)

0

under vegetation
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Site details
Site

LDR03

Position (WGS84)

-29.094688, 123.117286

Topography

plain

Soil texture

clay loam

Slope

negligible

Rock type

ferrous - Ironstone

Soil colour

red–brown

Rock cover (%)

1

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Historic mining tip in Mallee woodland to 6 m with diverse shrub understory to 3 m.

Habitat

woodland

Disturbance

evidence of feral animals, excavation, historic operations, large-scale clearing, litter,
vehicle tracks

Vegetation condition

Poor

Fire age

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

40 Litter depth(cm)

Shrub cover (%)

30 Litter cover (%)

Grass cover (%)

0

Herb cover (%)

0

recent (<1 year)
under vegetation
0.5
5
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Site details
Site

LDR04

Position (WGS84)

-29.09419, 123.117193

Topography

plain

Soil texture

clay loam

Slope

not recorded

Rock type

ferrous - Ironstone

Soil colour

red–brown

Rock cover (%)

1

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Historic mining tip in Mallee woodland to 6 m with diverse shrub understory to 3 m.

Habitat

woodland

Disturbance

evidence of feral animals, excavation, historic operations, large-scale clearing, litter,
vehicle tracks

Vegetation condition

Good

Fire age

recent (<1 year)

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

40 Litter depth(cm)

1

Shrub cover (%)

30 Litter cover (%)

5

Grass cover (%)

0

Herb cover (%)

0

under vegetation
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Site details
Site

LDR05

Position (WGS84)

-29.129415, 123.071315

Topography

plain

Soil texture

gravel–alluvial, clay loam

Slope

negligible

Rock type

ferrous - Ironstone, quartz

Soil colour

red–brown

Rock cover (%)

1

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Tall mallee shrubland to 5 m with sparse Eremophila shrubs to 1.5 m and Triodia and tussock grasses to 20
cm.

Habitat

shrubland

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

60 Litter distribution

Tree cover (%)

25 Litter depth(cm)

Shrub cover (%)

10 Litter cover (%)

Grass cover (%)

25

Herb cover (%)

0

moderate (>5 years)
under vegetation
0.5
5
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Site details
Site

LDR06

Position (WGS84)

-29.205291, 123.076471

Topography

plain

Soil texture

sandy loam

Slope

negligible

Rock type

calcrete

Soil colour

red–brown, red–orange

Rock cover (%)

2

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

18 Sep 2019

18 Sep 2019

Site description - visit 1 (18 Sep 2019)
Mallee woodland to 6 m with diverse shrub midstory including mulga to 4 m over sparse Triodia to 15 cm.

Habitat

mallee woodland

Disturbance

none recorded

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

40 Litter depth(cm)

Shrub cover (%)

25 Litter cover (%)

Grass cover (%)

5

Herb cover (%)

0

moderate (>5 years)
under vegetation
1
7.5
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Site details
Site

LDR07

Position (WGS84)

-29.157112, 123.056738

Topography

plain

Soil texture

clay loam

Slope

negligible

Rock type

calcrete

Soil colour

red–brown

Rock cover (%)

2

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

18 Sep 2019

18 Sep 2019

Site description - visit 1 (18 Sep 2019)
Mulga woodland to 9 m with scattered large mallee. Diverse shrubs to 3 m. Spinifex to 20 cm.

Habitat

mallee woodland

Disturbance

none recorded

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

80 Litter distribution

Tree cover (%)

40 Litter depth(cm)

Shrub cover (%)

30 Litter cover (%)

Grass cover (%)

10

Herb cover (%)

0

moderate (>5 years)
under vegetation
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Site details
Site

MF01

Position (WGS84)

-29.183397, 123.038786

Topography

plain

Soil texture

sandy clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

10 Sep 2019

10 Sep 2019

Site description - visit 1 (10 Sep 2019)
Open mallee to 5 m with Acacia shrub to 2 m over spinifex to 30 cm with isolated mulga to 8 m.

Habitat

mallee woodland

Disturbance

evidence of feral animals, historic operations, vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

70 Litter distribution

under vegetation

Tree cover (%)

10 Litter depth(cm)

0.5

Shrub cover (%)

10 Litter cover (%)

0.1

Grass cover (%)

50

Herb cover (%)

0
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Site details
Site

MF02

Position (WGS84)

-29.152065, 123.010169

Topography

plain

Soil texture

clay loam; clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

13 Sep 2019

13 Sep 2019

Site description - visit 1 (13 Sep 2019)
Open mallee woodland in outlet of drainage with mallee to 7 m and understory of 1.5 m Acacia and
Eremophila. Sparse spinifex and tussock grasses to 20 cm.

Habitat

mallee woodland

Disturbance

exploration (drill pads and access tracks), vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

50 Litter distribution

under vegetation

Tree cover (%)

40 Litter depth(cm)

1

Shrub cover (%)

5 Litter cover (%)

5

Grass cover (%)

5

Herb cover (%)

0
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Site details
Site

MF03

Position (WGS84)

-29.153556, 123.032988

Topography

plain

Soil texture

clay loam; clay

Slope

negligible

Rock type

none

Soil colour

not recorded

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

11 Sep 2019

11 Sep 2019

Site description - visit 1 (11 Sep 2019)
Hill slope with open mallee to 9 m over Acacia shrubs to 2 m and sparse spinifex to 20 cm.

Habitat

mallee woodland

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

60 Litter distribution

under vegetation

Tree cover (%)

10 Litter depth(cm)

0.1

Shrub cover (%)

40 Litter cover (%)

0.1

Grass cover (%)

10

Herb cover (%)

0
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Site details
Site

MF04

Position (WGS84)

-29.12602, 123.007475

Topography

plain

Soil texture

clay loam; clay

Slope

negligible

Rock type

none

Soil colour

not recorded

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

11 Sep 2019

11 Sep 2019

Site description - visit 1 (11 Sep 2019)
Hill slope with open mallee to 9 m over Acacia shrubs to 2 m and sparse spinifex to 20 cm.

Habitat

mallee woodland

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

60 Litter distribution

under vegetation

Tree cover (%)

10 Litter depth(cm)

0.5

Shrub cover (%)

40 Litter cover (%)

2.5

Grass cover (%)

10

Herb cover (%)

0
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Site details
Site

MF05

Position (WGS84)

-29.101724, 122.993241

Topography

plain

Soil texture

clay loam; clay

Slope

negligible

Rock type

none

Soil colour

not recorded

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

12 Sep 2019

12 Sep 2019

Site description - visit 1 (12 Sep 2019)
Open mulga woodland on sandy slope next to granite hill. Mulga and scattered mallee to 8 m with Acacia
shrubs to 4 m over spinifex to 40 cm.

Habitat

open woodland

Disturbance

evidence of feral animals, livestock tracks, vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

60 Litter distribution

under vegetation

Tree cover (%)

10 Litter depth(cm)

0.5

Shrub cover (%)

20 Litter cover (%)

2.5

Grass cover (%)

30

Herb cover (%)

0
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Site details
Site

MF06

Position (WGS84)

-29.114024, 123.002988

Topography

plain

Soil texture

clay loam; clay

Slope

negligible

Rock type

none

Soil colour

not recorded

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

13 Sep 2019

13 Sep 2019

Site description - visit 1 (13 Sep 2019)
Open mallee woodland with scattered mulga over dense spinifex to 30 cm with sparse Acacia dominated
shrubs to 2 m. Mallee to 6 m.

Habitat

mallee woodland

Disturbance

evidence of feral animals, vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

75 Litter distribution

Tree cover (%)

20 Litter depth(cm)

Shrub cover (%)

5 Litter cover (%)

Grass cover (%)

50

Herb cover (%)

0

moderate (>5 years)
under vegetation
1
2.5
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Site details
Site

MF07

Position (WGS84)

Topography

hill slope

Soil texture

clay loam

Slope

gentle

Rock type

ferrous - Ironstone

Soil colour

-29.148117, 123.05474

Rock cover (%)

0

Sample and effort summary
Visit
2

Sample method

Sample
quant. (hrs)

Birding

0.33

Date start

Date stop

13 May 2020

13 May 2020

Site description - visit 2 (13 May 2020)
Tall semi-closed mulga shrubland over low-mid shrubs (Eremophila etc.), well-grown spinifex and sparse
tussocks on lower slope of “EastHill” ridge.

Habitat

shrubland

Disturbance

vehicle tracks

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

40 Litter depth(cm)

0.5

Shrub cover (%)

10 Litter cover (%)

2.5

Grass cover (%)

30

Herb cover (%)

under vegetation
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Site details
Site

MFSPFH01

Position (WGS84)

-29.109456, 123.041285

Topography

drainage line

Soil texture

sandy clay, clay, rocks

Slope

gentle

Rock type

ferrous - Ironstone, quartz

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Large Malleefowl mound. More than one year since active. Rabbit scats. Base of gentle hill slope adjacent to
drainage channel. Age unknown. Extensive regrowth. Potentially > 10 years - 100.

Habitat

woodland

Disturbance

evidence of feral animals, vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

65 Litter distribution

Tree cover (%)

15 Litter depth(cm)

1

Shrub cover (%)

60 Litter cover (%)

5

Grass cover (%)

1

Herb cover (%)

30

under vegetation
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Site details
Site

MFSPFH02

Position (WGS84)

-29.132146, 123.047851

Topography

plain

Soil texture

sandy loam, clay loam, clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Birding

2.00

12 Sep 2019

12 Sep 2019

1

Site description

0.00

14 Sep 2019

14 Sep 2019
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Site details
Site

MFSPFH02

Position (WGS84)

-29.132146, 123.047851

Topography

plain

Soil texture

sandy loam, clay loam, clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Birding

2.00

12 Sep 2019

12 Sep 2019

1

Site description

0.00

14 Sep 2019

14 Sep 2019

Site description - visit 1 (12 Sep 2019)
Mulga woodland with sparse low shrubs adjacent to old mining pit and waste material stockpiles.

Habitat

woodland

Disturbance

excavation, historic operations, vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

85 Litter distribution

not recorded

Tree cover (%)

65 Litter depth(cm)

0

Shrub cover (%)

25 Litter cover (%)

0

Grass cover (%)

15

Herb cover (%)

15
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Site description - visit 1 (14 Sep 2019)
Adjacent to old mining pit and waste material stockpiles. Rabbit scats.

Habitat

woodland

Disturbance

excavation, historic operations, vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

85 Litter distribution

under vegetation

Tree cover (%)

65 Litter depth(cm)

1

Shrub cover (%)

25 Litter cover (%)

5

Grass cover (%)

15

Herb cover (%)

15
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Site details
Site

MFSPFH03

Position (WGS84)

-29.135289, 123.050281

Topography

plain

Soil texture

sandy clay, clay loam, clay

Slope

negligible

Rock type

ferrous - Ironstone, quartz

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Dense mulga woodland over sparse spinifex and low shrubs.

Habitat

woodland

Disturbance

none recorded

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

85 Litter distribution

Tree cover (%)

85 Litter depth(cm)

2

Shrub cover (%)

20 Litter cover (%)

10

Grass cover (%)

5

Herb cover (%)

20

under vegetation
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Site details
Site

MFSPFH04

Position (WGS84)

-29.187263, 123.068386

Topography

plain

Soil texture

sandy clay, sandy loam, clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit
1

Sample method

Sample
quant. (hrs)

Site description

0.00

Date start

Date stop

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Site heavily burnt. Middle/understory absent. Minimal regeneration.

Habitat

open woodland

Disturbance

none recorded

Vegetation condition

Very Good

Total veg. cover (%)

Fire age
30 Litter distribution

Tree cover (%)

0 Litter depth(cm)

Shrub cover (%)

5 Litter cover (%)

Grass cover (%)

0

Herb cover (%)

0

recent (<1 year)
under vegetation
0.5
2
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Site details
Site

Mulga woodland Opp

Position (WGS84)

-29.148921, 122.998959

Topography

plain

Soil texture

sandy clay, clay loam, clay

Slope

negligible

Rock type

quartz

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

1

Site description

1

Foraging

Sample
quant. (hrs)

Date start

Date stop

18 Sep 2019

2.00

18 Sep 2019

18 Sep 2019

Site description - visit 1 (18 Sep 2019)
Mulga woodland with mixed shrubs and scattered low tussock grasses.

Habitat

open woodland

Disturbance

evidence of feral animals

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

60 Litter distribution

under vegetation

Tree cover (%)

40 Litter depth(cm)

1

Shrub cover (%)

30 Litter cover (%)

5

Grass cover (%)

15

Herb cover (%)

5
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Site details
Site

NP01

Position (WGS84)

-29.163481, 123.0053

Topography

plain

Soil texture

sandy clay

Slope

negligible

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Site description

13 Sep 2019

1

Audio recording

107.57

13 Sep 2019

18 Sep 2019

1

Ultrasonic recording

107.43

13 Sep 2019

18 Sep 2019

Site description - visit 1 (13 Sep 2019)
Large rings of spinifex between open eucalypt woodland and Melaleuca along edge of dry lake.

Habitat

playa

Disturbance

evidence of feral animals

Vegetation condition

Excellent

Total veg. cover (%)

Fire age
30 Litter distribution

Tree cover (%)

5 Litter depth(cm)

Shrub cover (%)

5 Litter cover (%)

Grass cover (%)

20

Herb cover (%)

0

moderate (>5 years)
under vegetation
0.5
2
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Site details
Site

NP02

Position (WGS84)

-29.158339, 122.99104

Topography

hill top

Soil texture

sandy loam

Slope

gentle

Rock type

calcrete

Soil colour

not recorded

Rock cover (%)

2

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

1

Site description

13 Sep 2019

1

Audio recording

106.13

13 Sep 2019

18 Sep 2019

1

Ultrasonic recording

105.93

13 Sep 2019

18 Sep 2019

Site description - visit 1 (13 Sep 2019)
Calcrete ridge adjacant to salt lake with scattered 12 m eucalypts, 6 m sheoaks, scattered small shrubs to 40
cm and tussock grasses to 10 cm.

Habitat

open woodland

Disturbance

evidence of feral animals

Vegetation condition

Excellent

Fire age

Total veg. cover (%)

20 Litter distribution

Tree cover (%)

10 Litter depth(cm)

Shrub cover (%)

5 Litter cover (%)

Grass cover (%)

5

Herb cover (%)

0.05

moderate (>5 years)
under vegetation
0.5
1
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Site details
Site

NP03

Position (WGS84)

-29.177526, 123.017241

Topography

undulating plain

Soil texture

sandy loam

Slope

gentle

Rock type

none

Soil colour

red–orange

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

144.00

10 May 2020

16 May 2020

2

Audio recording

2

Birding

1.63

10 May 2020

10 May 2020

2

Site description

0.00

10 May 2020

10 May 2020

2

Ultrasonic recording

72.00

10 May 2020

13 May 2020

Site description - visit 2 (10 May 2020)
Open eucalypt woodland to 12 m over mixed diverse shrubs to 4 m and old spinifex to 40 cm. About 70 m
from salt lake with samphire.

Habitat

open woodland

Disturbance

none recorded

Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

70 Litter distribution

scattered

Tree cover (%)

15 Litter depth(cm)

2

Shrub cover (%)

15 Litter cover (%)

20

Grass cover (%)

40

Herb cover (%)

0
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Site details
Site

NP04

Position (WGS84)

-29.154698, 122.984452

Topography

hill top

Soil texture

sand, silt

Slope

gentle

Rock type

calcrete

Soil colour

brown, whitish

Rock cover (%)

2

Sample and effort summary
Visit

Sample method

2

Audio recording

2

Foraging

2

Ultrasonic recording

Sample
quant. (hrs)

Date start

Date stop

144.00

10 May 2020

16 May 2020

0.60

10 May 2020

10 May 2020

72.00

10 May 2020

13 May 2020

Site description - visit 2 (10 May 2020)
Open mid-tall Acacia shrubland and scattered mallee over stage 4 spinifex grassland on low sandy hill
projecting into salt lake with dense chenopod shrubland.

Habitat

shrubland

Disturbance

evidence of feral animals

Vegetation condition

Very Good

Total veg. cover (%)

Fire age
40 Litter distribution

Tree cover (%)

3 Litter depth(cm)

Shrub cover (%)

2 Litter cover (%)

Grass cover (%)

40

Herb cover (%)

0

moderate (>5 years)
scattered
1
2.5
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Site details
Site

OppBird 1

Position (WGS84)

-29.161499, 123.029655

Topography

plain

Soil texture

gravel–alluvial

Slope

negligible

Rock type

ferrous - Ironstone

Soil colour

red–orange

Rock cover (%)

1

Sample and effort summary
Visit

Sample method

1

Site description

1

Birding

Sample
quant. (hrs)

Date start

Date stop

14 Sep 2019

2.00

14 Sep 2019

14 Sep 2019

Site description - visit 1 (14 Sep 2019)
Open mallee/mulga woodland with patches of low spinifex.

Habitat

mallee woodland

Disturbance

none

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

35 Litter distribution

Tree cover (%)

15 Litter depth(cm)

Shrub cover (%)

0.05 Litter cover (%)

Grass cover (%)

20

Herb cover (%)

0.05

moderate (>5 years)
scattered
0.5
2
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Site details
Site

QHOPP

Position (WGS84)

-29.092561, 123.0143

Topography

hill top

Soil texture

sandy clay, clay loam, rocks

Slope

gentle

Rock type

quartz

Soil colour

red–brown, red–orange

Rock cover (%)

1

Sample and effort summary
Visit

Sample method

1

Site description

1

Foraging

Sample
quant. (hrs)

Date start

Date stop

17 Sep 2019

4.00

17 Sep 2019

17 Sep 2019

Site description - visit 1 (17 Sep 2019)
Open woodland with small mulga trees (1.5 to 2 m) over mixed shrubs and herbs. Rabbit scats present.

Habitat

open woodland

Disturbance

evidence of feral animals

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

10 Litter depth(cm)

0.5

Shrub cover (%)

50 Litter cover (%)

2.5

Grass cover (%)

0

Herb cover (%)

20

under vegetation
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Site details
Site

QHS01

Position (WGS84)

-29.089148, 123.01458

Topography

hill slope

Soil texture

clay loam, rocks

Slope

moderate

Rock type

ferrous - Ironstone, quartz

Soil colour

red–brown

Rock cover (%)

5

Sample and effort summary
Visit

Sample method

1

Foraging

1

Site description

Sample
quant. (hrs)
2.00

Date start

Date stop

17 Sep 2019

17 Sep 2019

17 Sep 2019

Site description - visit 1 (17 Sep 2019)
Eucalypts, some in mallee form, up to 9 m over shrubs (mainly Eremophila) to 3 m. Rocky hill with small
caves nearby.

Habitat

open woodland

Disturbance

vehicle tracks

Vegetation condition

Very Good

Fire age

Total veg. cover (%)

50 Litter distribution

Tree cover (%)

30 Litter depth(cm)

Shrub cover (%)

20 Litter cover (%)

Grass cover (%)

0

Herb cover (%)

0

moderate (>5 years)
under vegetation
0.5
2
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Site description - visit 2 (13 May 2020)
Top of rocky ironstone hill with mallee to 5m over mixed shrubs and smaller mallee to 3m.

Habitat

mallee woodland

Disturbance
Vegetation condition

Excellent

Fire age

moderate (>5 years)

Total veg. cover (%)

70 Litter distribution

Tree cover (%)

35 Litter depth(cm)

1

Shrub cover (%)

35 Litter cover (%)

5

Grass cover (%)

0

Herb cover (%)

0

under vegetation
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Site details
Site

S09

Position (WGS84)

-29.151616, 123.03139

Topography

hill slope

Soil texture

sandy clay, sandy loam, rocks

Slope

moderate

Rock type

quartz, calcrete

Soil colour

red–brown

Rock cover (%)

5

Sample and effort summary
Visit

Sample method

1

Site description

1

Wet pitfall trap

Sample
quant. (hrs)

Date start

Date stop

17 Sep 2019

7,369.83

17 Sep 2019

18 Nov 2019

Site description - visit 1 (17 Sep 2019)
Open woodland on quartzite hill slope with mallee and Casuarina to 6 m and diverse shrub layer dominated
by Acacias to 4 m.

Habitat

open woodland

Disturbance

evidence of feral animals, vehicle tracks

Vegetation condition

Very Good

Fire age

moderate (>5 years)

Total veg. cover (%)

60 Litter distribution

Tree cover (%)

30 Litter depth(cm)

0.5

Shrub cover (%)

30 Litter cover (%)

2.5

Grass cover (%)

0

Herb cover (%)

0

under vegetation
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Site details
Site

Sand Dune

Position (WGS84)

-29.185757, 123.142711

Topography

sand dune

Soil texture

sand

Slope

moderate

Rock type

none

Soil colour

red–orange, yellow

Rock cover (%)

0

Sample and effort summary
Visit

Sample method

Sample
quant. (hrs)

Date start

Date stop

2

Foraging

8.00

17 May 2020

17 May 2020

2

Site description

0.00

17 May 2020

17 May 2020

2

Litter sieve

0.00

17 May 2020

17 May 2020

Site description - visit 2 (17 May 2020)
Sand dune with eucalypts to 8 m over burnt shrubs to 1.5 m and sparse unburnt grasses. Some
regeneration.

Habitat

open woodland

Disturbance

evidence of feral animals

Vegetation condition

Very Good

Fire age

recent (<1 year)

Total veg. cover (%)

45 Litter distribution

Tree cover (%)

20 Litter depth(cm)

1

Shrub cover (%)

25 Litter cover (%)

1

Grass cover (%)

1

Herb cover (%)

2

under vegetation
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Appendix 5

Introduced flora identified in the desktop review
Species

Declared Pest

Weed of National Significance

*Carrichtera annua

N

N

*Cenchrus ciliaris

N

N

*Erodium aureum

N

N

*Sonchus oleraceus

N

N

*Spergularia rubra

N

N
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Agamidae

Ctenophorus isolepis

Crested Dragon

Agamidae

Ctenophorus nuchalis

Central Netted Dragon

Agamidae

Ctenophorus scutulatus

Lozenge-marked Dragon

•

Agamidae

Moloch horridus

Thorny Devil

•

Agamidae

Pogona minor

Dwarf Bearded Dragon

Carphodactylidae

Nephrurus levis

Diplodactylidae

Diplodactylus conspicillatus

Diplodactylidae

Diplodactylus pulcher

Diplodactylidae

Lucasium stenodactylum

Diplodactylidae

Rhynchoedura ornata

Diplodactylidae

Strophurus elderi

Diplodactylidae

Strophurus wellingtonae

Elapidae

Brachyurophis semifasciatus

This survey

Bicycle Dragon

DBCA (2019c)

Ctenophorus cristatus

Pianka (1996)

Agamidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

DBCA (2019a)

Vertebrate fauna desktop and field survey results

Birdlife (2019)

Appendix 6

Reptiles

Fat-tailed Gecko

•

•
•

•

•

•

•
•

•

•

•

•

•

•

•

•
•
•

Western Beaked Gecko

•

•

•

•
•

Southern Shovel-nosed Snake

•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Demansia psammophis

Yellow-faced Whipsnake

Elapidae

Furina ornata

Moon Snake

Elapidae

Parasuta monachus

Elapidae

Pseudechis australis

Mulga Snake

Elapidae

Simoselaps bertholdi

Jan's Banded Snake

Gekkonidae

Gehyra purpurascens

Gekkonidae

Gehyra variegata

Gekkonidae

Heteronotia binoei

Bynoe's Gecko

Gekkonidae

Underwoodisaurus milii

Barking Gecko

Pygopodidae

Delma butleri

Pygopodidae

Delma nasuta

•

Pygopodidae

Lialis burtonis

•

Pygopodidae

Pygopus nigriceps

Scincidae

Cryptoblepharus plagiocephalus

•

•

Scincidae

Ctenotus ariadnae

•

•

Scincidae

Ctenotus calurus

•

•

•

This survey

Elapidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•
•
•
•

•
•

•
•
•

•

•

•
•
•

•

•

•

119

This survey

DBCA (2019c)

Pianka (1996)

DBCA (2019a)

DoEE (2019)

Common name

Birdlife (2019)

Species

Status

Family

Introduced
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Scincidae

Ctenotus grandis

•

Scincidae

Ctenotus greeri

Scincidae

Ctenotus helenae

Scincidae

Ctenotus leae

Scincidae

Ctenotus leonhardii

Scincidae

Ctenotus pantherinus

Scincidae

Ctenotus piankai

Scincidae

Ctenotus quattuordecimlineatus

•

•

•

Scincidae

Ctenotus schomburgkii

•

•

•

Scincidae

Egernia depressa

Scincidae

Egernia formosa

Scincidae

Eremiascincus richardsonii

Scincidae

Lerista bipes

Scincidae

Lerista desertorum

Scincidae

Lerista puncticauda

Scincidae

Lerista timida

•
•

•
•

•
Leopard Ctenotus

•

•
•

•

•

Southern Pygmy Spiny-tailed Skink

•
•

Broad-banded Sand Swimmer

•
•

•

•
•

dotty-tailed robust slider (Great Victoria Desert)

P2 (DBCA list)

•
•

•
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Liopholis kintorei

Great Desert Skink

Scincidae

Liopholis striata

Night Skink

Scincidae

•
VU (EPBC & BC
Acts)

•

This survey

Scincidae

DBCA (2019c)

Desert Skink

Pianka (1996)

Liopholis inornata

DBCA (2019a)

Scincidae

DoEE (2019)

Common name

Birdlife (2019)

Species

Status

Family

Introduced
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•
•

•

•

Menetia greyii

•

•

Scincidae

Morethia butleri

•

•

Scincidae

Tiliqua multifasciata

Typhlopidae

Anilios waitii

Varanidae

Varanus eremius

Pygmy Desert Monitor

•

Varanidae

Varanus giganteus

Perentie

•

•

Varanidae

Varanus gouldii

Bungarra or Sand Monitor

•

•

Varanidae

Varanus tristis

Racehorse Monitor

•

•

Acanthizidae

Acanthiza apicalis

Broad-tailed Thornbill

•

•

•

Acanthizidae

Acanthiza chrysorrhoa

Yellow-rumped Thornbill

•

•

•

Acanthizidae

Acanthiza iredalei

Samphire Thornbill

Acanthizidae

Acanthiza robustirostris

Slaty-backed Thornbill

Central Blue-tongue

•
•

Birds

•
•

•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Acanthiza uropygialis

Chestnut-rumped Thornbill

•

•

•

Acanthizidae

Aphelocephala leucopsis

Southern Whiteface

•

•

•

Acanthizidae

Gerygone fusca

Western Gerygone

Acanthizidae

Pyrrholaemus brunneus

Redthroat

•

•

•

Acanthizidae

Smicrornis brevirostris

Weebill

•

•

•

Accipitridae

Accipiter fasciatus

Brown Goshawk

•

•

Accipitridae

Aquila audax

Wedge-tailed Eagle

•

•

Aegothelidae

Aegotheles cristatus

Australian Owlet-nightjar

•

•

Alaudidae

Mirafra javanica horsfieldii

Horsfield's Bushlark

•

Anatidae

Anas rhynchotis

Australasian Shoveler

•

Apodidae

Apus pacificus

Fork-tailed Swift

Ardeidae

Ardea modesta

great egret

Artamidae

Artamus cinereus

Black-faced Woodswallow

•

•

Artamidae

Artamus minor

Little Woodswallow

•

•

Campephagidae

Coracina novaehollandiae

Black-faced Cuckoo-shrike

•

•

•

Caprimulgidae

Eurostopodus argus

Spotted Nightjar

•

•

•

This survey

Acanthizidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•

Mig. (EPBC &
BC Acts)

•

•
•
•
•

122

Cinclosoma marginatum

Western Quail-thrush

Climacteridae

Climacteris affinis

White-browed Treecreeper

Columbidae

Ocyphaps lophotes

Crested Pigeon

Columbidae

Phaps chalcoptera

Common Bronzewing

Corvidae

Corvus bennetti

Little Crow

Cracticidae

Cracticus nigrogularis

Pied Butcherbird

Cracticidae

Cracticus tibicen

Cracticidae

This survey

Cinclosomatidae

Mig. (EPBC &
BC Acts)

DBCA (2019c)

Oriental Plover

Pianka (1996)

Charadrius veredus

DBCA (2019a)

Charadriidae

DoEE (2019)

Common name

Birdlife (2019)

Species

Status

Family

Introduced
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•
•
•

•
•

•

•
•

•

•

•

•

Australian Magpie

•

•

•

Cracticus torquatus

Grey Butcherbird

•

•

•

Cracticidae

Strepera versicolor

Grey Currawong

•

•

•

Cuculidae

Cacomantis pallidus

Pallid Cuckoo

•

•

Cuculidae

Chrysococcyx basalis

Horsfield's Bronze Cuckoo

Cuculidae

Chrysococcyx osculans

Black-eared Cuckoo

Dicaeidae

Dicaeum hirundinaceum

Mistletoebird

•

•

Dicruridae

Grallina cyanoleuca

Magpie-lark

•

•

Dicruridae

Rhipidura leucophrys

Willie Wagtail

•

•

•
•

•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Dromaius novaehollandiae

Emu

•

•

Estrilidae

Taeniopygia guttata

Zebra Finch

•

•

Falconidae

Falco berigora

Brown Falcon

•

•

•

Falconidae

Falco cenchroides

Australian Kestrel

•

•

•

Falconidae

Falco longipennis

Australian Hobby

•

•

Falconidae

Falco peregrinus

Peregrine Falcon

Hirundinidae

Hirundo neoxena

Welcome Swallow

•

•

Hirundinidae

Petrochelidon nigricans

Tree Martin

•

•

Maluridae

Amytornis striatus striatus

Striated Grasswren (inland)

Maluridae

Malurus leucopterus

White-winged Fairy-wren

•

•

•

Maluridae

Malurus splendens

Splendid Fairy-wren

•

•

•

Megapodiidae

Leipoa ocellata

Malleefowl

Meliphagidae

Acanthagenys rufogularis

Spiny-cheeked Honeyeater

•

•

•

Meliphagidae

Anthochaera carunculata

Red Wattlebird

•

•

•

Meliphagidae

Epthianura tricolor

Crimson Chat

•

•

Meliphagidae

Gavicalis virescens

Singing Honeyeater

•

•

OS (BC Act)

This survey

Dromaiidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•

2

P4 (DBCA list)

•

VU (EPBC & BC
Acts)

•

•

•

2

•

•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Manorina flavigula

Yellow-throated Miner

Meliphagidae

Ptilotula plumula

Grey-fronted Honeyeater

Meliphagidae

Purnella albifrons

White-fronted Honeyeater

•

•

Meliphagidae

Sugomel niger

Black Honeyeater

•

•

Meropidae

Merops ornatus

Rainbow Bee-eater

•

Motacillidae

Anthus australis

Australian Pipit

•

Motacillidae

Motacilla cinerea

Grey Wagtail

Mig. (EPBC &
BC Acts)

•

Motacillidae

Motacilla flava

Yellow Wagtail

Mig. (EPBC &
BC Acts)

•

Neosittidae

Daphoenositta chrysoptera

Varied Sittella

Otididae

Ardeotis australis

Australian Bustard

•

•

Pachycephalidae

Colluricincla harmonica

Grey Shrike-thrush

•

•

•

Pachycephalidae

Oreoica gutturalis

Crested Bellbird

•

•

•

Pachycephalidae

Pachycephala rufiventris

Rufous Whistler

•

•

•

Pardalotidae

Pardalotus striatus

Striated Pardalote

•

•

•

Petroicidae

Drymodes brunneopygia

Southern Scrub-robin

•

•

This survey

Meliphagidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•

•

•

•

•

•

•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Melanodryas cucullata

Hooded Robin

•

•

•

Petroicidae

Microeca fascinans

Jacky Winter

•

•

•

Petroicidae

Petroica goodenovii

Red-capped Robin

•

•

•

Podargidae

Podargus strigoides

Tawny Frogmouth

•

•

Pomatostomidae

Pomatostomus superciliosus

White-browed Babbler

•

•

Psittacidae

Cacatua roseicapilla

Galah

•

•

Psittacidae

Neophema splendida

Scarlet-chested Parrot

Psittacidae

Parvipsitta porphyrocephala

Purple-crowned Lorikeet

Psittacidae

Pezoporus occidentalis

Night Parrot

Psittacidae

Platycercus varius

Mulga Parrot

•

Psittacidae

Platycercus zonarius

Australian Ringneck

•

Psittacidae

Polytelis alexandrae

Princess Parrot

Ptilonorhynchidae

Ptilonorhynchus maculatus guttatus Western Bowerbird

Scolopacidae

Actitis hypoleucos

Common Sandpiper

This survey

Petroicidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•

•
•
EN/CR (EPBC
Act; BC Act)

•

(VU EPBC Act;
P4 DBCA list)

•
•

•
Mig. (EPBC &
BC Acts)

•
•

•
•

•
•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Calidris acuminata

Sharp-tailed Sandpiper

Mig. (EPBC &
BC Acts)

•

Scolopacidae

Calidris ferruginea

Curlew Sandpiper

CR/Mig./CR
(EPBC Act; BC
Act)

•

Scolopacidae

Calidris melanotos

Pectoral Sandpiper

Mig. (EPBC &
BC Acts)

•

Scolopacidae

Calidris ruficollis

Red-necked Stint

Mig. (EPBC &
BC Acts)

•

Scolopacidae

Tringa glareola

Wood Sandpiper

Mig. (EPBC &
BC Acts)

•

Strigidae

Ninox boobook

Australian Boobook

Threskiornithidae

Plegadis falcinellus

Glossy Ibis

Turnicidae

Turnix velox

Little Button-quail

Bovidae

Capra hircus

Goat

*

•

Camelidae

Camelus dromedarius

Dromedary

*

•

•

Canidae

Canis familiaris

Dog

*

•

•

This survey

Scolopacidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•
Mig. (EPBC &
BC Acts)

•
•

•

Mammals
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Vulpes vulpes

Red Fox

Dasyuridae

Dasycercus blythi

Brush-tailed Mulgara

P4 (DBCA list)

Dasyuridae

Dasyurus geoffroii

Chuditch

VU (EPBC & BC
Acts)

Dasyuridae

Ningaui yvonneae

Southern Ningaui

•

Dasyuridae

Sminthopsis dolichura

Little long-tailed Dunnart

•

Dasyuridae

Sminthopsis hirtipes

Hairy-footed Dunnart

•

Dasyuridae

Sminthopsis longicaudata

Long-tailed Dunnart

P4 (DBCA list)

Dasyuridae

Sminthopsis psammophila

Sandhill Dunnart

EN (EPBC & BC
Acts)

Emballonuridae

Saccolaimus flaviventris

Yellow-bellied Sheath-tailed Bat

Equidae

Equus caballus

Horse

*

•

Felidae

Felis catus

Cat

*

•

•

Leporidae

Oryctolagus cuniculus

Rabbit

*

•

•

Macropodidae

Lagostrophus fasciatus fasciatus

banded hare-wallaby, mernine

Macropodidae

Macropus fuliginosus

Western Grey Kangaroo

*

This survey

Canidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•
•

•

•

3
•

2
•

VU (EPBC & BC
Acts)

•
•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Macropus robustus

Euro

•

Macropodidae

Macropus rufus

Red Kangaroo

•

Molossidae

Austronomus australis

White-striped Free-tailed Bat

•

Molossidae

Ozimops kitcheneri

South-western Free-tailed Bat

•

Molossidae

Ozimops petersi

Inland Free-tailed Bat

•

Muridae

Leporillus conditor

Greater Stick-nest Rat

Muridae

Mus musculus

House Mouse

Muridae

Notomys alexis

Spinifex Hopping-mouse

Myrmecobiidae

Myrmecobius fasciatus

Numbat

EN (EPBC & BC
Acts)

•

Notoryctidae

Notoryctes typhlops

Southern Marsupial Mole

P4 (DBCA list)

•

Potoroidae

Bettongia lesueur

Burrowing Bettong

Thylacomyidae

Macrotis lagotis

Bilby

Vespertilionidae

Chalinolobus gouldii

Gould's Wattled Bat

•

Vespertilionidae

Nyctophilus geoffroyi

Lesser Long-eared Bat

•

VU/CD (EPBC
Act; BC Act)

This survey

Macropodidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•
*

•
•

EX (BC Act)
VU (EPBC & BC
Acts)

•
•
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DBCA (2019c)

Pianka (1996)

DBCA (2019a)

Nyctophilus major tor

Central Long-eared Bat

Vespertilionidae

Scotorepens balstoni

Inland Broad-nosed Bat

•

Vespertilionidae

Vespadelus baverstocki

Inland Forest Bat

•

Vespertilionidae

Vespadelus finlaysoni

Finlayson's Cave Bat

•

P3 (DBCA list)

This survey

Vespertilionidae

DoEE (2019)

Common name

Introduced

Species

Status

Family

Birdlife (2019)
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•

insert
1

Introduced. 2DBCA Threatened and Priority Fauna database (DBCA 2019c). 3Protected Matters Search Tool (DoEE 2019). 4BirdLife BirdData (Birdlife 2019). 5DBCA NatureMap
Database (DBCA 2019a). 6 REF.
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Appendix 7

Flora species inventory

Family

Species

Status

Amaranthaceae

Ptilotus aervoides

Amaranthaceae

Ptilotus exaltatus

Amaranthaceae

Ptilotus helichrysoides

Amaranthaceae

Ptilotus obovatus

Amaranthaceae

Ptilotus polystachyus

Amaranthaceae

Ptilotus sessilifolius

Apocynaceae

Alyxia buxifolia

Apocynaceae

Marsdenia australis

Araliaceae

Trachymene bialata

Asteraceae

Brachyscome ciliaris

Asteraceae

Chondropyxis halophila

Asteraceae

Cratystylis subspinescens

Asteraceae

Olearia muelleri

Asteraceae

Podolepis capillaris

Asteraceae

Rhodanthe charsleyae

Asteraceae

Vittadinia cervicularis

Asteraceae

Vittadinia sulcata

Asteraceae

Asteraceae sp.

Asteraceae

Vittadinia sp.

Boraginaceae

Halgania cyanea var. Allambi Stn (B.W. Strong 676)

Boraginaceae

Heliotropium ?brachythrix

Campanulaceae

Isotoma petraea

Casuarinaceae

Allocasuarina spinosissima

Casuarinaceae

Casuarina pauper

Chenopodiaceae

Atriplex bunburyana

Chenopodiaceae

Atriplex nana

Chenopodiaceae

Atriplex nummularia subsp. nummularia

Chenopodiaceae

Atriplex nummularia subsp. spathulata

Chenopodiaceae

Atriplex stipitata

Chenopodiaceae

Atriplex vesicaria

Chenopodiaceae

Dysphania simulans

Range extension

Chenopodiaceae

Dysphania sp. nov. Irwin Hills

sp. nov. Irwin Hills

Chenopodiaceae

Enchylaena tomentosa

Chenopodiaceae

Enchylaena tomentosa var. tomentosa

Chenopodiaceae

Maireana amoena

Chenopodiaceae

Maireana appressa

Chenopodiaceae

Maireana brevifolia

Chenopodiaceae

Maireana carnosa

Chenopodiaceae

Maireana convexa

Chenopodiaceae

Maireana eriosphaera

Chenopodiaceae

Maireana georgei

Range extension

Range extension

Range extension
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Family

Species

Chenopodiaceae

Maireana glomerifolia

Chenopodiaceae

Maireana integra

Chenopodiaceae

Maireana pentatropis

Chenopodiaceae

Maireana planifolia

Chenopodiaceae

Maireana pyramidata

Chenopodiaceae

Maireana radiata

Chenopodiaceae

Maireana sedifolia

Chenopodiaceae

Maireana sp.

Chenopodiaceae

Maireana suaedifolia

Chenopodiaceae

Maireana thesioides

Chenopodiaceae

Maireana tomentosa

Chenopodiaceae

Maireana tomentosa subsp. tomentosa

Chenopodiaceae

Maireana trichoptera

Chenopodiaceae

Maireana triptera

Chenopodiaceae

Rhagodia drummondii

Chenopodiaceae

Rhagodia spinescens

Chenopodiaceae

Salsola australis

Chenopodiaceae

Sclerolaena brevifolia

Chenopodiaceae

Sclerolaena cuneata

Chenopodiaceae

Sclerolaena diacantha

Chenopodiaceae

Sclerolaena eriacantha

Chenopodiaceae

Sclerolaena fusiformis

Chenopodiaceae

Sclerolaena obliquicuspis

Chenopodiaceae

Sclerolaena symoniana

Chenopodiaceae

Tecticornia indica subsp. bidens

Chenopodiaceae

Tecticornia pruinosa

Chenopodiaceae

Tecticornia sp. Dennys Crossing (K.A. Shepherd & J. English
KS 552)

Chenopodiaceae

Tecticornia sp. sterile 1

Chenopodiaceae

Tecticornia sp. sterile 2

Chenopodiaceae

Tecticornia sp. sterile 3

Chenopodiaceae

Tecticornia sp. sterile 4

Chenopodiaceae

Tecticornia undulata

Convolvulaceae

Bonamia erecta

Convolvulaceae

Convolvulus remotus

Convolvulaceae

Convolvulus sp.

Convolvulaceae

Duperreya commixta

Cupressaceae

Callitris columellaris

Cyperaceae

Chrysitrix distigmatosa

Euphorbiaceae

Euphorbia australis var. australis

Euphorbiaceae

Euphorbia boophthona

Euphorbiaceae

Euphorbia drummondii

Status

Range extension

Range extension
Range extension
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Family

Species

Euphorbiaceae

Euphorbia tannensis subsp. eremophila

Fabaceae

Acacia ?minyura

Fabaceae

Acacia abrupta

Fabaceae

Acacia acanthoclada subsp. acanthoclada

Fabaceae

Acacia aneura

Fabaceae

Acacia aptaneura

Fabaceae

Acacia ayersiana

Fabaceae

Acacia burkittii

Fabaceae

Acacia caesaneura

Fabaceae

Acacia colletioides

Fabaceae

Acacia craspedocarpa

Fabaceae

Acacia duriuscula

Fabaceae

Acacia fuscaneura

Fabaceae

Acacia grasbyi

Fabaceae

Acacia hemiteles

Fabaceae

Acacia incurvaneura

Fabaceae

Acacia jamesiana

Fabaceae

Acacia jennerae

Fabaceae

Acacia kempeana

Fabaceae

Acacia ligulata

Fabaceae

Acacia macraneura

Fabaceae

Acacia minyura

Fabaceae

Acacia mulganeura

Fabaceae

Acacia murrayana

Fabaceae

Acacia nyssophylla

Fabaceae

Acacia oswaldii

Fabaceae

Acacia papyrocarpa

Fabaceae

Acacia prainii

Fabaceae

Acacia pteraneura

Fabaceae

Acacia quadrimarginea

Fabaceae

Acacia ramulosa var. ramulosa

Fabaceae

Acacia rigens

Fabaceae

Acacia sibina

Fabaceae

Acacia sibirica

Fabaceae

Acacia tetragonophylla

Fabaceae

Acacia sp.

Fabaceae

Acacia sp. (fine curly)

Fabaceae

Acacia sp. nov. Irwin Hills

Fabaceae

Daviesia aphylla

Fabaceae

Glycine canescens

Fabaceae

Indigofera georgei

Fabaceae

Leptosema chambersii

Status

Range extension

Range extension

Range extension

sp. nov. Irwin Hills
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Family

Species

Fabaceae

Mirbelia seorsifolia

Fabaceae

Muelleranthus stipularis

Fabaceae

Senna artemisioides

Fabaceae

Senna artemisioides subsp. filifolia

Fabaceae

Senna artemisioides subsp. helmsii

Fabaceae

Senna artemisioides subsp. petiolaris

Fabaceae

Senna artemisioides subsp. x artemisioides

Fabaceae

Senna cardiosperma

Fabaceae

Senna pleurocarpa var. pleurocarpa

Fabaceae

Senna sp. Meekatharra (E. Bailey 1-26)

Fabaceae

Swainsona affinis

Fabaceae

Swainsona canescens

Fabaceae

Swainsona kingii

Fabaceae

Swainsona tenuis

Fabaceae

Templetonia incrassata

Frankeniaceae

Frankenia cinerea

Frankeniaceae

Frankenia pauciflora

Frankeniaceae

Frankenia setosa

Goodeniaceae

Goodenia glandulosa

Goodeniaceae

Goodenia havilandii

Goodeniaceae

Goodenia lyrata

Goodeniaceae

Goodenia triodiophila

Goodeniaceae

Goodenia xanthosperma

Goodeniaceae

Scaevola basedowii

Goodeniaceae

Scaevola spinescens

Goodeniaceae

Goodenia rosea

Haloragaceae

Haloragis gossei var. gossei

Status
Range extension

P3

Range extension

Hemerocallidaceae Dianella revoluta var. divaricata
Lamiaceae

Dicrastylis brunnea

Lamiaceae

Physopsis viscida

Lamiaceae

Prostanthera albiflora

Lamiaceae

Prostanthera althoferi subsp. althoferi

Lamiaceae

Teucrium teucriiflorum

Lamiaceae

Westringia cephalantha var. cephalantha

Lamiaceae

Westringia rigida

Loganiaceae

Orianthera ?nuda

Loranthaceae

Amyema gibberula var. gibberula

Loranthaceae

Lysiana casuarinae

Loranthaceae

Lysiana exocarpi

Malvaceae

Abutilon ?otocarpum

Malvaceae

Abutilon cryptopetalum

Malvaceae

Alyogyne pinoniana

Range extension

Range extension
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Family

Species

Status

Malvaceae

Androcalva loxophylla

Malvaceae

Brachychiton gregorii

Malvaceae

Gilesia biniflora

Malvaceae

Hannafordia bissillii subsp. bissillii

Malvaceae

Hibiscus sp. Gardneri (A.L. Payne PRP 1435)

Malvaceae

Lawrencia helmsii

Malvaceae

Sida arenicola

Malvaceae

Sida calyxhymenia

Range extension

Malvaceae

Sida cardiophylla

Range extension

Malvaceae

Sida ectogama

Malvaceae

Sida fibulifera

Malvaceae

Sida sp. dark green fruits (S. van Leeuwen 2260)

Malvaceae

Sida sp. Excedentifolia (J.L. Egan 1925)

Malvaceae

Sida sp. Golden calyces glabrous (H.N. Foote 32)

Malvaceae

Sida sp. L (A.M. Ashby 4202)

Malvaceae

Sida spodochroma

Malvaceae

Sida sp. nov. Irwin Hills

Malvaceae

Sida sp.

Malvaceae

Sida aff. cardiophylla

Malvaceae

Sida aff. spodochroma

Myrtaceae

Baeckea sp. Great Victoria Desert (A.S. Weston 14813)

Myrtaceae

Enekbatus eremaeus

Myrtaceae

Eucalyptus ceratocorys

Myrtaceae

Eucalyptus concinna

Myrtaceae

Eucalyptus gongylocarpa

Myrtaceae

Eucalyptus horistes

Myrtaceae

Eucalyptus hypolaena

Myrtaceae

Eucalyptus lesouefii

Myrtaceae

Eucalyptus longissima

Myrtaceae

Eucalyptus oleosa subsp. oleosa

Myrtaceae

Eucalyptus rigidula

Myrtaceae

Eucalyptus sp.

Myrtaceae

Eucalyptus youngiana

Myrtaceae

Homalocalyx thryptomenoides

Myrtaceae

Melaleuca laxiflora

Myrtaceae

Melaleuca leiocarpa

Myrtaceae

Melaleuca sheathiana

Myrtaceae

Micromyrtus flaviflora

Myrtaceae

Thryptomene biseriata

Oleaceae

Jasminum didymum subsp. lineare

Pittosporaceae

Pittosporum angustifolium

Poaceae

Aristida contorta

Range extension
Range extension

Range extension

sp. nov. Irwin Hills

Seedling

Range extension
Range extension

Range extension
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Family

Species

Poaceae

Aristida holathera var. holathera

Poaceae

Aristida obscura

Poaceae

Aristida sp.

Poaceae

Austrostipa elegantissima

Poaceae

Austrostipa platychaeta

Poaceae

Austrostipa sp.

Poaceae

Cymbopogon ambiguus

Poaceae

Dichanthium sericeum

Poaceae

Digitaria brownii

Poaceae

Enneapogon caerulescens

Poaceae

Enneapogon polyphyllus

Poaceae

Enteropogon ramosus

Poaceae

Eragrostis dielsii

Poaceae

Eragrostis eriopoda

Poaceae

Eragrostis aff. kennedyae

Poaceae

Eragrostis falcata

Poaceae

Eragrostis sp. nov. Irwin Hills

Poaceae

Eriachne aristidea

Poaceae

Eriachne helmsii

Poaceae

Eriachne mucronata

Poaceae

Eriachne pulchella subsp. pulchella

Poaceae

Monachather paradoxus

Poaceae

Paraneurachne muelleri

Poaceae

Paspalidium basicladum

Poaceae

Paspalidium clementii

Poaceae

Poaceae sp.

Poaceae

Themeda triandra

Poaceae

Thyridolepis mitchelliana

Poaceae

Triodia basedowii

Poaceae

Triodia sp.

Poaceae

Yakirra australiensis

Proteaceae

Grevillea berryana

Proteaceae

Grevillea juncifolia subsp. temulenta

Proteaceae

Grevillea nematophylla

Proteaceae

Grevillea sarissa

Proteaceae

Grevillea sarissa subsp. anfractifolia

Proteaceae

Grevillea sarissa subsp. sarissa

Proteaceae

Hakea francisiana

Proteaceae

Hakea lorea subsp. lorea

Proteaceae

Hakea sp.

Pteridaceae

Cheilanthes brownii

Pteridaceae

Cheilanthes sieberi

Status

sp. nov. Irwin Hills

Range extension
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Family

Species

Restionaceae

Lepidobolus deserti

Rhamnaceae

Cryptandra distigma

Rhamnaceae

Cryptandra graniticola

Rhamnaceae

Cryptandra sp.

Rubiaceae

Psydrax rigidula

Rubiaceae

Psydrax suaveolens

Rutaceae

Philotheca brucei subsp. brucei

Rutaceae

Philotheca linearis

Santalaceae

Exocarpos aphyllus

Santalaceae

Exocarpos sparteus

Santalaceae

Leptomeria aff. preissiana

Santalaceae

Santalum acuminatum

Santalaceae

Santalum lanceolatum

Santalaceae

Santalum spicatum

Sapindaceae

Alectryon oleifolius subsp. canescens

Sapindaceae

Diplopeltis stuartii var. stuartii

Sapindaceae

Dodonaea lobulata

Sapindaceae

Dodonaea rigida

Sapindaceae

Dodonaea viscosa subsp. angustissima

Scrophulariaceae

Eremophila alternifolia

Scrophulariaceae

Eremophila clarkei

Scrophulariaceae

Eremophila decipiens

Scrophulariaceae

Eremophila eriocalyx

Scrophulariaceae

Eremophila forrestii subsp. forrestii

Scrophulariaceae

Eremophila georgei

Scrophulariaceae

Eremophila gilesii

Scrophulariaceae

Eremophila glabra subsp. glabra

Scrophulariaceae

Eremophila glabra subsp. glabra (s.l.)

Scrophulariaceae

Eremophila granitica

Scrophulariaceae

Eremophila latrobei subsp. filiformis

Scrophulariaceae

Eremophila latrobei subsp. glabra

Scrophulariaceae

Eremophila latrobei subsp. latrobei

Scrophulariaceae

Eremophila longifolia

Scrophulariaceae

Eremophila maculata subsp. brevifolia

Scrophulariaceae

Eremophila margarethae

Scrophulariaceae

Eremophila metallicorum

Scrophulariaceae

Eremophila oldfieldii subsp. angustifolia

Scrophulariaceae

Eremophila oppositifolia subsp. angustifolia

Scrophulariaceae

Eremophila oppositifolia subsp. oppositifolia

Scrophulariaceae

Eremophila paisleyi subsp. paisleyi

Scrophulariaceae

Eremophila pantonii

Status

Range extension

P1 (DBCA list), range
extension

Range extension

Range extension

Range extension

Range extension
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Family

Species

Scrophulariaceae

Eremophila platycalyx subsp. Granites (D.J. Edinger & G.
Marsh DJE 4782)

Scrophulariaceae

Eremophila platythamnos subsp. platythamnos

Scrophulariaceae

Eremophila punctata

Scrophulariaceae

Eremophila serrulata

Scrophulariaceae

Eremophila sp. Plumridge Lakes (S.G.M. Carr 534)

Scrophulariaceae

Eremophila youngii

Scrophulariaceae

Eremophila sp.

Solanaceae

Anthotroche pannosa

Solanaceae

Nicotiana occidentalis subsp. obliqua

Solanaceae

Solanum centrale

Solanaceae

Solanum ferocissimum

Solanaceae

Solanum lasiophyllum

Solanaceae

Solanum nummularium

Solanaceae

Solanum orbiculatum subsp. orbiculatum

Solanaceae

Solanum plicatile

Status
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1.

Context, scope and rationale

1.1

Project description

Minara Resources Pty Ltd is developing the Irwin Hills Nickel Project (IHP) to supplement operations
at the existing Murrin Murrin Nickel Cobalt Project. To date exploration drilling has been completed
across the southern portion of the IHP. As a result of positive drilling results from the exploration
programme, further grade control drilling is required to lineate the reserve/resource.
The Disturbance Envelope (DE) for the IHP has been chosen to allow operational flexibility. The
location of the DE and proposed clearing are presented in Figure 1.1. The DE comprises
approximately 1,826 ha of which an area of 312 ha is proposed for clearing for drilling, access roads,
borrow pits and project infrastructure. The total project footprint, including area already cleared, is
340.7 ha.
The proposed drilling is to be completed on the tenements listed in Table 1.1.
Table 1.1: Tenements
Tenement

Holder

L 39/282

Murrin Murrin
Operations Pty Ltd
Glenmurrin Pty Ltd
Murrin Murrin
Holdings Pty Ltd

M 39/1088

Commencement
Date

Area (ha)

Status

21/02/2020

1,300.3

Granted

08/09/2014

3,148.5

Granted

A Level 2 survey (Phoenix 2020) recorded Malleefowl (Leipoa ocellata) within the DE, the proposed
clearing area and a larger area that surrounds the DE (referred to as the Reconnaissance Area (RA)).
Malleefowl is a listed species under the Biodiversity Conservation Act 2016 (BC Act) and Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) and is ranked as follows:
•

Vulnerable under the BC Act.

•

Vulnerable under the EPBC Act.

Malleefowl is also declared as Vulnerable under the International Union for Conservation of Nature
(IUCN) Red List of Threatened Species (Birdlife International 2016).
1.2

Background

In 1994 Anaconda Nickel Ltd (ANL) listed on the Australian Stock Exchange and acquired the Murrin
Murrin tenements. ANL immediately commenced drilling and rapidly established a strong resource
base. Process test work and preliminary engineering work proved the potential for the development
of the ore bodies using the High-Pressure Acid Leach (HPAL) process.
A feasibility study was undertaken in 1995 and completed in 1996, with a decision to proceed with
the development of Murrin Murrin. Following attainment of regulatory approvals, construction of
Murrin Murrin commenced in 1996/1997 and the project was commissioned in July 1999.
In 2003, ANL changed its name to Minara Resources Limited and Anaconda Operations Pty Ltd was
renamed Murrin Murrin Operations Pty Ltd. In late 2011, Minara became a 100% subsidiary of
Glencore and in early 2012 changed its name to Minara Resources Pty Ltd.
Murrin Murrin Operations is a world-class hydrometallurgical project, using sulfuric acid in high
temperature, high pressure autoclave vessels to leach nickel and cobalt from lateritic (oxidised) ores.
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1.3

Location

The Murrin Murrin Nickel Cobalt Project (Murrin Murrin) is located approximately 60 kilometres
(km) east of Leonora, in the north-eastern Goldfields region of Western Australia. The Murrin
Murrin project is located within both the Shire of Leonora and Shire of Laverton. MMO incorporates
a series of open pits located around the Murrin Murrin processing plant and associated
infrastructure.
The IHP is located 85 km south-east of Laverton and approximately 120 km south-east of Murrin
Murrin, as shown in Figure 1.2. The IHP is located within the Shire of Menzies.

©JBS&G

Australia Pty Ltd T/A Strategen-JBS&G | 59698/135,084

2

OVERVIEW MAP

BERIA
LAVERTON
!
!
EURO
!
MOUNT MARGARET
!
!

!

!

YUNDAMINDERA
!

!

Legend
Proposed clearing area
Disturbance envelope
Track

Scale 1:70,000 at A4

0

0.5

YARRI

Irwin Hills Project
Southern Grade Control Drilling

1

Kilometres

Coord. Sys. GDA 1994 MGA Zone 51

LINDEN

Z

DISTURBANCE ENVELOPE
AND PROPOSED LAYOUT

Job No: 59698

FIGURE 1.1

Client: Minara Resources
Version: A

Date: 21-Jan-2021

Drawn By: cthatcher

Checked By: RD

File Name: \\008pmpmr004v001.jbsg.aust\JBS Perth\Projects\1)Open\Minara Resources\59698 Irwin Hills Approvals\GIS\Maps\R06_Rev_A\59698_01_1_ProjectLayout.mxd
Image Reference: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

! WOODARRA
!

LAKE IRWIN

BAN
DYANAMB
I RD

LAKE DARLOT

LAKE THROSSELL

TORONDO
WATERHOLE

Legend

GREAT CENTRAL RD

!
!

POINT SALVATION-WHITE CLIFFS

Proposed clearing area
RD

YEO LAKE

MAPPA LAKE

W

TE
HI

I
CL

RD
NA
AR
M
YA
SFF

! LEONORA
!

!

NORTHAM
! PERTH

Major road
Minor road

LAVERTON

KALGOORLIE

!

EUCLA

!

LAKE MCINNES

!

LA
VE
RT

RD
A
OR
! BERIA
!
N
O
LE
! LAVERTON
!
NO
RD
ON
T
R
VE
! EURO
!
LA
D
L
!O
MOUNT MORGANS !
MOUNT
!
!
MARGARET

Watercourse area
!

BUNBURY
!

! MERTONDALE
!

Disturbance envelope

RD
CTION
E JUN
NEAL

BLUE LAGOON
CLAYPAN

Town

! BURTVILLE
!

N
SO
RA

RD
KE
LA

!

ESPERANCE

ALBANY

LAKE RASON

MURRIN MURRIN

!
!
! EULAMINNA
!

! MALCOLM
!

LAKE CAREY

GOLDF
I ELD
SH
WY

HORAN LAKE

! YUNDAMINDERA
!

HOPE CAMPBELL
LAKE

! TAMPA
!

BALPE LAKES
MO
UN

KOOKYNIE

!
!
! NIAGARA
!

!
YERILLA !

DAVIS CREEK
CLAYPAN
LAKE RAESIDE

Client: Minara Resources

! LINDEN
!

TC

EL
IA

Version: A
LIGHTFOOT
LAKE

RD

LAKE MINIGWAL

LAKE BALLARD
DO
NK
EY

Job No: 59698

RO
C

Drawn By: cthatcher Checked By: RD
Scale 1:1,500,000 at A4

0

KS
RD

LAKE MARMION

D
RI R
YAR

LAKE REBECCA

25

KURRAJONG
SWAMP

LAKE EMU

Irwin Hills Project
Southern Grade Control Drilling

PROJECT LOCATION

LIGNUM SWAMP

BARDOC

! GINDALBIE
!
! MULGARRIE
!

BROAD ARROW

GORDON

50

Kilometres

PONTON CREEK

!
!
! WINDANYA
!

Z

! YARRI
!

BOOMERANG
LAKE
LAKE
GOONGARRIE

Date 22/01/2021

!
!
!
!
File Name: \\008pmpmr004v001.jbsg.aust\JBS Perth\Projects\1)Open\Minara Resources\59698 Irwin Hills Approvals\GIS\Maps\R06_Rev_A\59698_01_2_ProjectLocn.mxd
Image Reference: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

FIGURE 1.2

1.5

Scope

A Level 2 vertebrate fauna survey conducted by Phoenix between 2019 and 2020 recorded the
presence of Malleefowl within the larger RA, DE and project area (Phoenix 2020). Malleefowl is a
listed species under the BC Act and the EPBC Act (refer Section 1.1).
This Malleefowl Management Plan (MMP) is intended to provide a framework to ensure any
potential project impacts on Malleefowl are minimised to the maximum extent practicable.
1.6

Objectives

The objectives of this MMP are to minimise project impacts on Malleefowl through the
establishment of the following management targets:
•

Avoid clearing of active Malleefowl mounds (as defined in accordance with National
Malleefowl Recovery Team (NMRT 2016) monitoring guideline).

•

Minimise incidental mortality of Malleefowl from clearing activity, entrapment, poor water
quality consumption, vehicle strike or mining related fire.

•

Minimise increase in Malleefowl fauna predation from the formation of water and food
resources for predators (fox, cat, dog) through establishment of temporary accommodation
and drilling support infrastructure.

•

Minimise decline in population due to dust, noise, artificial light and vibration.

•

Minimise decline in fauna habitat condition due weeds or changed fire regimes.

1.7

Rational and Approach

The project has been designed to avoid impacts to key environmental factors located within the DE
including the location of Malleefowl habitat in relation to key grade control areas and support
infrastructure.
Results of baseline surveys, assumptions and uncertainties informing the management approach are
summarised in the following sections.
1.8

Survey results

The Level 2 survey (flora, vegetation and terrestrial fauna) was completed by Phoenix between
August 2019 and September 2020 (Phoenix 2020). The survey was completed over a total area of
28,819 hectares (ha) that included:
•

Reconnaissance area (RA) 24,194 ha.

•

Detailed survey area (DSA) 4,625 ha.

The proposed DE of 1,826 ha is located with the DSA.
The following sections provide a summary of information in relation to the species and the Level 2
survey (Phoenix 2020).
1.8.1

Malleefowl distribution

Malleefowl belong to the Megapodiidae family which incubates its eggs in nests (or mounds)
constructed from sands and leaves. The mounds are constructed at the start of the breeding season
which typically extends from September to January.
Malleefowl potentially occur over a large portion of the semi-arid areas of Western Australia, from
Shark Bay in the north to the Nullabor in the south east. Habitat for the species typically comprises
dense shrubland, mulga woodland and mallee woodland. The range of Malleefowl has contracted
over the last century with the species now being concentrated in the semi-arid zones of the
southern half of the continent (Benshemesh 2007).
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1.8.2

Habitat

Malleefowl habitat typically comprises dense shrubland, mulga woodland and mallee woodland
(Benshemesh 2007)
Seven broad fauna habitat types were identified in the DSA survey area (Phoenix 2020). The
predominant Malleefowl habitats in both the DE and DSA survey areas comprised mulga woodland
and mallee over spinifex. Less extensive areas of Mid-tall Acacia or Melaleuca shrubland and rocky
hills and outcrops were also present in the DE.
Eucalypt woodland, salt flats including lakebeds and sand dunes occurred in the RA survey area and
were not present in the DE.
The four habitat types present within the DE and the proposed clearing area are described in Table
1.2.
Table 1.2: Fauna habitat areas (Phoenix 2020)
Fauna habitat

Representative Photographs

Mulga Woodland

Area in
the
combined
RA and
DSA (ha)
16,615.8

Area
within
the DE
(ha)

Area
within the
application
(ha)

Percentage
of the RA
and DSA
(%)

404.8

45.1

14.5

Mulga overstorey,
typically with sparse
understorey of
diverse shrubs and
scattered patches of
spinifex. Primarily
found in and near
drainages with heavy
clay soils. Contains
Malleefowl habitat
Mallee over spinifex

9262.3

1283.9 254.4

81.5

Scattered eucalypt
mallees over spinifex
of varying age and
density.
Prevalent
throughout the DA.
Substantial areas of
this habitat burnt
between the first and
second
fauna
surveys.
Contains
Malleefowl habitat
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Fauna habitat

Representative Photographs

Mid-tall shrubland

Area in
the
combined
RA and
DSA (ha)
571.5

Area
within
the DE
(ha)

Area
within the
application
(ha)

Percentage
of the RA
and DSA
(%)

31.6

1.36

0.43

558.1

93.9

10.94

3.5

200

12.5

0.15

0.05

Dense to open Midtall
Acacia
and
Melaleuca shrubland
with scattered trees
or mallees, on hill
slopes, drainages and
lake
margins.
Contains Malleefowl
and SRE habitat.

Rocky
Hills
Outcrop

and

A series of low rocky
hills runs NNW to SSE
through the DA, with
dense
to
open
shrubland, woodland
or tussock grass
vegetation.
Cooler
microclimates with
higher soil moisture
on southeast facing
slopes have the
potential to contain
SRE invertebrates.
Cleared

1.8.3

Malleefowl occurrence

The Phoenix survey (2020) recorded some presence of Malleefowl (active mounds, tracks, foraging
evidence) within all habitat types except rocky hills and cleared areas. The Level 2 survey recorded
the following with respect to Malleefowl:
•

•

within the DSA, evidence of active occupation was sparsely distributed, including:
o

one dormant mound

o

two sets of tracks

o

foraging evidence

within the RA, evidence suggested recent occupation, however, was sparsely distributed,
including:
o

two recently active mounds separated by a distance of approximately 400 m

o

one dormant mound

o

one set of tracks

o

one record of foraging activity

o

three old/degraded mounds.

Two records (opportunistic sightings) were made of Malleefowl activity within the DE.
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1.8.4

Assumptions

In completing this MMP, the following assumptions have been made:
•

The DE has been adequately surveyed (refer Section 1.8) over the period 2019 to 2020
(Phoenix 2020).

•

All surveys (flora, vegetation and terrestrial fauna) were completed in accordance with
relevant State and Commonwealth guidance documentation.

•

The Phoenix survey (Phoenix 2020) provided sufficient information to confirm the presence
of the species and conclude that it is sparsely distributed across the IHP (the RA and DSA).

•

The sparse distribution may be attributed to the variability of the species in time and space.
This may be related to recent fire activity which can reduce habitat and associated provision
of food, litter for mound building and shelter from predators (native and introduced).

•

Malleefowl breed in the same area each year. New mounds may be constructed or dormant
mounds may be reactivated. Pre-clearing surveys will be required prior to any ground
disturbing and clearing activity during the Malleefowl breeding season (September to April).

1.9

Management approach

The management approaches discussed in this document are based on and developed with
reference to the risk management hierarchy of avoid, reduce, minimise, rehabilitate and offset. This
approach has been adopted to ensure impacts to Malleefowl are avoided or reduced to as low as
reasonably practicable (ALARP). Management and mitigation measures have been designed to
minimise the impacts to both the project and Malleefowl.
Management objectives and related actions have been developed to address the potential impacts
described in Section 1.9.1.
1.9.1

Impacts

The potential impacts of relevance include:
•

Direct impact through loss and fragmentation of habitat from vegetation clearing.

•

Direct impact through mobile equipment strikes resulting in mortality of individuals.

•

Indirect impact through displacement by the proposed layout of grade control operations,
support infrastructure and altered fire regimes.

•

Indirect impact from increased introduced fauna presence (increased predation) as a result
of access into areas from new tracks and roads and provision of food and water sources.

•

Indirect impact to fauna and habitat condition from dust, light, noise, vibration.

1.9.2

Focus on avoidance

As described above, the environmental surveys have been used to inform the layout of the
supporting infrastructure, for example the location of the temporary accommodation camp and
access roads for the IHP. These elements of the IHP have been located to avoid direct impacts to
habitat and recorded active Malleefowl mounds.
No records of active Malleefowl mounds or activity (tracks, foraging) were made within the
proposed grade control areas (Figure 1.1 and Figure 1.3).
1.9.3

Minimising impacts

Malleefowl are susceptible to direct and indirect impacts related to the grade control drilling works
for the IHP (refer Section 1.9.1). Measures will be implemented to achieve agreed targets with
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respect to the minimisation of these impacts to the species. They include vehicle speed control,
waste management and feral animal management.
1.9.4

Rationale for choice of provisions

The mitigation hierarchy is based on the objective of avoiding direct impacts and minimising indirect
impacts to Malleefowl habitat and individuals. The management approach is informed by results of
the environmental surveys.
1.9.5

Remediation where impacts cannot be avoided

If incident reports indicate that mortality from vehicle strikes is an issue of significance, MMO will
consult with Department of Biodiversity, Conservation and Attractions (DBCA) with respect to
adaptive management measures and controls that could be implemented to reduce impacts. In
addition, other regional actions that would benefit Malleefowl on a regional scale will be considered.
Adaptive management and early response triggers are detailed in Section 4.
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2.

Management plan provisions

The key objective of the MMP is to avoid direct and indirect impacts to Malleefowl. To meet this
objective, management provisions have been established for these potential impacts.
The use of management-based provisions and related management actions has been adopted
because objective measurement and reporting is difficult to achieve for Malleefowl. Managementbased provisions have been established to specify management objectives, actions and targets,
particularly for indirect impacts that are non-quantifiable.
As monitoring is undertaken and additional population data is gathered, the management targets
will be reviewed and quantifiable outcome-based provisions established. Early response triggers are
detailed in Section 4.1.
2.1

Management-based provisions

Implementing the following management actions will help to reduce impacts associated with the IHP
on Malleefowl. These actions will be reviewed on a regular basis during the grade control works.
Should the drilling prove successful and the IHP proceeds to the next stages of development these
actions should be reviewed on an annual basis as required.
The management objectives are:
•

Avoid clearing of active Malleefowl mounds (where a mound is described as active in
accordance with the 2016 NMRT classification).

•

Minimise incidental mortality of Malleefowl from clearing activity, entrapment, poor water
quality consumption, vehicle strike or mining related fire.

•

Minimise increase in Malleefowl fauna predation from the formation of water and food
resources for predators (ie. introduced species).

•

Minimise decline in population due to dust, noise, artificial light and vibration.

•

Minimise decline in fauna habitat condition due weeds or changed fire regimes.

The management actions detailed in Table 2.1 are summarised as:
•

Clearing management.

•

Traffic management.

•

Introduced species management.

•

Dust, light, noise and vibration management.

•

Fire and weed management.
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Table 2.1: Malleefowl Management Actions and Targets
Management
Objective
Avoid clearing of
active
Malleefowl
mounds

Management
targets
No clearing of
active
Malleefowl
mounds
No clearing
outside
approved
clearing areas

Minimise
incidental
mortality of the
Malleefowl from
clearing activity,
vehicle strike or
exploration
related fire

©JBS&G

No Malleefowl
mortalities due
to clearing
activities
No clearing of
active
Malleefowl
mounds

Management Actions

Monitoring

Reporting

Clearing of native vegetation to be completed in accordance with the native vegetation clearing permit (CPS
9175/1) and associated conditions as issued by Department of Mines, Industry Regulation and Safety (DMIRS)
Implementation of internal clearing permit and ground disturbance procedure
Clear demarcation of proposed clearing area
Review of active mounds, 50 m buffer and avoidance of active Malleefowl mounds
Review of clearing justification to minimise clearing required
Clearing to be completed, where possible, outside of the Malleefowl breeding season (September to January)
Pre-clearance surveys to be undertaken within breeding season (September to January) to identify any active
mounds
Avoidance of active mounds if observed (during pre-clearance survey)
50 m avoidance buffer for new disturbance around active Malleefowl mounds to minimise risk of unauthorised
clearing and indirect impact. Signage will be implemented to restrict access to active mounds
If active mounds recorded within the boundary of the proposed grade control areas, the following will apply:
Clearing to be delayed to allow monitoring of the mound(s) to determine most appropriate timeframe for
clearing
Work to be rescheduled
If clearing is unavoidable and acceptable to regulators, eggs (if present) to be removed and incubated and chicks
released to suitable habitat close to IHP or at a location as agreed with and advised by DBCA
Clearing activities to occur during day light hours where possible. In the event the clearing schedule is more than
15% behind schedule, clearing at night may occur if no mounds are identified.
Land clearing will be undertaken progressively with the amount of active disturbance minimised
Disturbed areas will be progressively rehabilitated as they become available to provide more coverage for
habitats
Monitoring of Malleefowl population via mounds will be conducted in consultation with DBCA and in
accordance with NMRT procedures (2016) (refer Section 3.5) (this applies if the IHP proceeds to development).
A suitably qualified member of staff is to be trained as a fauna handler and will be available as required
A fauna spotter will be available for clearing activities to minimise interactions during clearing
Preclearance surveys are to be undertaken a minimum of two weeks and a maximum of four weeks prior to
clearing, which will consist of:
A suitably qualified fauna specialist will undertake preclearance surveys (refer to Section 3.4 for qualification
requirements)
Active mounds will be identified and a 50 m buffer established within the proposed clearing area
Preclearance surveys will be undertaken as per Section 3.3
All Malleefowl mounds recorded, in addition, those identified by Phoenix (2020) are to be added to the IHP
Malleefowl Register
Injured Malleefowl will be managed as per Section 3.5
Fauna Sighting, Injury and Mortality Reporting as per Section 3.7

Pre-clearing
survey
Inspections and
audits
Monthly review
of clearing
register
Quarterly
review of
incident and
inspection
reporting

Annual
Environmental
Reporting
MRF Reporting
Internal audit
reporting

Inspections and
audits
Post clearing
survey

Annual
Environmental
Reporting
Pre-clearance
survey report
Fauna Register

Australia Pty Ltd T/A Strategen-JBS&G | 59698/135,084
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Management
Objective

Management
targets
No Malleefowl
mortalities due
to direct
interaction with
equipment and
machinery.
No Malleefowl
mortalities due
to
entrapment in
water holding
facilities.

Minimise
Minimise risks of
increase in
predation.
Malleefowl
predation from
the formation of
water and food
resources for
predators

Minimise decline
in population
due to dust,
noise, artificial
light and
vibration.

©JBS&G

Minimise
impacts due to
dust, light,
vibration and
noise.

Management Actions

Monitoring

Vehicle speed limits will be implemented
Within the DE, minimise driving at night except to support 24 hours drilling works.
No unauthorised off-track driving
Worker awareness training
Injured Malleefowl will be managed as per Section 3.5
Fauna Sighting, Injury and Mortality Reporting as per Section 3.7

Inspections and Annual
audits
Environmental
Reporting
Incident reports
Fauna incident
register

Permanent water storage locations (turkeys nest) will be fenced with egress netting
All permanent water and other containers shall be enclosed or fenced or have suitable egress netting
Injured Malleefowl will be managed as per Section 3.5
Fauna Sighting, Injury and Mortality Reporting as per Section 3.7

Inspections and
audits
Quarterly
review of
incident and
inspection
reporting
Feral animal
sightings
recorded.

Food waste bins to be securely closed to prevent fauna entry, in particular cats, foxes and feral dogs
Waste collection area to be suitably fenced to exclude introduced fauna and kept locked at all times
No waste disposal facilities will be located at IHP. Waste to be transported to and disposed at MMO main
landfill (at Murrin Murrin)
Workplace inspections for waste management
Potential water sources are to be minimised and temporary water sources are to be contained through fencing
Predator (feral cat (Felis catus), feral dog (Canis lupis) and the European red fox (Vulpes vulpes)) sightings to be
recorded
Predator species control will be undertaken including:
Baiting, trapping and/or culling for the feral cat (Felis catus), feral dog (Canis lupis) and the European red fox
(Vulpes vulpes).
Cat traps to be set based on sightings. Traps shall be left open overnight and checked within two hours of
sunrise
All introduced fauna caught shall be transported to MMO for euthanisation
No feeding of any animals shall occur
Monitoring of Malleefowl population via mounds will be conducted in consultation with DBCA and in
accordance with NMRT procedures (2016) (refer Section 3.5). (This applies especially if the IHP proceeds to
development).
Lights will be strategically placed and designed to shine towards operational areas and minimise light spill to the
environment
Noise and vibration will be minimised where possible
50 m avoidance buffer around active Malleefowl mounds (where possible) to minimise risk of noise, dust, light
and vibration impacts. Signage will be implemented to restrict access to active mounds
Equipment design will meet Australian Standard noise limits

Australia Pty Ltd T/A Strategen-JBS&G | 59698/135,084

Reporting

Annual
Environmental
Reporting

Pest control report

Monitoring of
evidence of
feral animals
during site
inspections
Quarterly
review of
incident and
inspection
reporting

Inspections and Annual
audit
Environmental
Report
Quarterly
Incident reports of
review of
speeding
incident and
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Management
Objective

Management
targets

Management Actions

Dust suppression measures will be implemented as required, such as the use of watercarts will be used,
especially during dry and windy conditions
Monitoring of Malleefowl population via mounds will be conducted in consultation with DBCA and in
accordance with NMRT procedures (2016) (refer Section 3.5). (This applies especially if the IHP proceeds to
development).
Minimise decline No net increase Firefighting equipment will be available as required.
in fauna habitat in fire frequency. All machinery and vehicles undertaking clearing activities will be equipped with firefighting equipment
condition due to
All personnel will be trained on prevention and management of fire.
weeds or
No introduction Implementation of fire management procedures (e.g. maintenance of fire breaks, firefighting training,
changed fire
Emergency Response Plan)
of new weed
regimes.
Visual inspections to check for weeds
species into
Vehicles entering site shall be free from weeds and inspected
Project area.
Weed control program
Weed register
Monitoring of Malleefowl population via mounds will be conducted in consultation with DBCA and in
accordance with NMRT procedures (2016) (refer Section 3.5)( This applies if the IHP proceeds to development).
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inspection
reporting

Incident report of
significant dust
plumes

Fire equipment
inspections.
Trained
personnel and
fire fighting
certificates are
up to date.

Annual
Environmental
Report.
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3.

Implementation

Implementation of the MMP will be assisted through the MMO Environmental Management System
(EMS) that will incorporate systems, processes, procedures and work instructions relating to the
management, monitoring and reporting components of the MMP.
MMO is committed to conducting activities at IHP in an ecologically responsible manner. The key
roles and responsibilities are listed in Table 3.1.
Table 3.1: Summary of roles and responsibilities for implementing the MMP
Role
MMO General
Manager

Mine or
Operational
Managers

Environmental
Department

All personnel

3.1

Responsibility
• Overall accountability for the development, authorisation and implementation of the
management plans.
• Responsible for nominating site-based facility owner responsible for the specific development and
implementation of the procedure.
• Ensuring that systems exist, and adequate resources are allocated to assist in the implementation
of the plan.
• Ensure that operational controls are implemented, maintained and adequately resourced.
• Ensure that appropriate records are maintained and made available as required.
• Participate in regular reviews of the plan (For applicable departments).
• Ensure that the operational aspects of the procedure are consistent and compatible with other
operational procedures and activities.
• Participate in meetings that relate to the management plan and provide advice on the
environmental implications of any changes that may be proposed.
• Support and assist operational managers to ensure the MMP is robust and carried out correctly.
• Provide advice on implementing appropriate control measures to prevent impact of any changes
to the procedure on the environment.
• Be responsible for scheduling and implementing the reviews, audits and inspections.
• Inducted prior to commencement of work on site.
• Comply with all legal requirements and the requirements of the MMP.
• Attend environmental inductions and any other training required.
• Participate in toolbox meetings and encourage personnel to suggest improvements.

Environmental induction

MMO will require all personnel and contractors to attend a worker awareness
training/environmental induction covering the following topics.

3.2

•

Malleefowl (e.g. how to identify the species, conservation status, the importance of
minimising impacts on the species, requirements of personnel including adherence to speed
limits and staying on roads as well as locations and incidents, reporting to Environmental
Department)

•

Information on introduced species and their impact on the Malleefowl (no feeding of
introduced species and all sightings of introduced species to be reported)

•

Information on the prevention and management of fires.

•

Information on minimisation of dust, light, noise and vibration.
Incidents and corrective actions

Environmental incidents are defined as breaches or non-adherences to objectives and procedures
applied to the project and prescribed in the MMP. Environmental incidents are to be reported to
the Environmental Department by the person responsible for the incident or the first person at the
site of an incident.
The Environmental Department will assess the type and severity of the incident in accordance with
internal procedures. Relevant personnel shall be notified and consulted whether the incident
requires notification to regulatory agencies.
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3.3

Pre-clearance surveys

Pre-clearance surveys are to be undertaken prior to clearing if clearing occurs during the Malleefowl
breeding season (September to January). There is no requirement for pre-clearances surveys if
clearing occurs outside of the breeding season (February to August). The pre-clearance survey
should be completed a minimum of two weeks and a maximum of four weeks prior.
The pre-clearance survey intent is to:
•

Confirm presence of any mounds and, if present, status in accordance with guidance
documentation (NMRT 2016): active, dormant, disused.

•

Identify any active mounds and establish 50 m buffer zone.

Pre-clearance surveys must be completed by a suitably qualified fauna specialist (as per Section 3.4
qualification requirements). The Guideline for the survey of Malleefowl in Western Australia (NMRT
2016) will determine the pre-clearance survey methodology.,
3.4

Fauna specialist and handler requirements

The fauna specialist must have the following qualifications:
•

A tertiary qualification specializing in environmental science or equivalent.

•

A minimum of two years working experience applicable to the species and methods that are
proposed, including in fauna identification and surveys of fauna native to the region being
inspected or surveyed.

•

A section 40 authorisation to take or disturb threatened fauna issued under the BC Act.

A fauna handler may assist in Malleefowl injury management and displacement. The fauna handler
should have the following licensing and experience requirements:
•

Malleefowl identification experience, including identification of active mounds.

•

Experience in assessing injured fauna and their suitability for release.

•

An understanding of animal welfare legislation, provision of emergency care and performing
euthanasia.

•

Appropriate training in fauna handling techniques.

•

Will hold a permit to handle and move significant fauna under the BC Act.

•

Have suitable equipment to administer emergency care to injured and or displaced fauna.

3.5

Monitoring

3.5.1

Malleefowl

A Malleefowl monitoring program will be undertaken for the period of grade control drilling for IHP
and in anticipation that the project may proceed to the mining phase. To ensure the monitoring
program is appropriate and gathers the correct data, it should include the following:
•

Inspection of proposed clearing areas, grade control areas, driving, vehicle speeds in
accordance with internal audit procedures.

•

Post clearing surveys and reporting for internal and external (NVCP) reporting through the
use of survey data, aerial photography and MMO clearing register.

•

Monitoring of incident reports for Malleefowl predation, vehicle strikes, impacts due to fire,
light and noise.

©JBS&G
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•

Monitoring of the existing feral fauna population and impacts of proposed management
measures.

•

If the IHP project proceeds to the mining phase, monitoring of Malleefowl population using
methods as described in the NMRT guidelines (2016) and agreed in consultation with DBCA.
If a decline in mounds is observed and considered to be related to the IHP, remedial actions
should be investigated.
Monitoring should include for each site:
o
o

o

A visual assessment of mound status.
Mound classification in accordance with categories applied in the NMRT (2016)
guidance.
Photographs of each mound to provide a visual record for comparison with the baseline
survey and included in the annual monitoring report.

3.6
Injured Malleefowl requirements
The following management actions for injured Malleefowl management should be undertaken by a
fauna handler:
•

An assessment if the fauna approach is safe and capture is necessary

•

Fauna capture will be undertaken by a suitably qualified fauna handler (refer to Appendix A SOP Hand Capture of Wildlife and Appendix B - SOP Hand Restraint of Wildlife for further
information)

•

If handling is the preferred method, safely confine (wrap in towel and place in cardboard
box) ensuring the animal can breathe (refer to Appendix E - SOP Transport and Temporary
Holding of Wildlife for further information)

•

Keep box closed but not sealed to allow for ventilation and place box in a dry, warm, dark
and quiet place

•

First response wound management will be undertaken in accordance with Appendix C - SOP
First aid for animals:
o
o

o

o

•

Ensure gloves are worn
If immediate wound care is required (i.e. life threatening), apply pressure to the wound
until it stops
Due to the remote location of Project, any additional care such as transport to Laverton,
Leonora or Kalgoorlie (most likely) for further medical attention is to be assessed on a
case by case basis in consultation with the fauna handler, a veterinarian and the Project
Manager
In the event the animal is injured (or is dependent young) and is not able to be rereleased (based on veterinarian advice), the DBCA shall be consulted for rehabilitation
options

Euthanisation of Malleefowl will only be undertaken under the instruction of a veterinarian,
however, Appendix D - SOP Human Killing of Animals Under Field Conditions should be
considered.

©JBS&G
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3.7

Reporting

The reporting requirements relating to the implementation of the MMP are detailed in Table 3.2.
Table 3.2: Malleefowl reporting actions

Notification Event
Action
Annual Environmental Reporting Preparation of an Annual Environmental
Report (AER) to DMIRS

Responsibility
Environmental
Department

Opportunistic sightings

Environmental
Department

Fauna injury or death

Evaluation and revision of the
MMP

©JBS&G

Opportunistic sightings of Malleefowl or
other listed fauna are reported to DBCA
(fauna@dbca.wa.gov.au).
The relevant regulatory authorities (DBCA)
will be notified for any death or injury of
Malleefowl via email
(fauna@dbca.wa.gov.au) within 24 hours
A review of this MMP will be undertaken
every year (if project proceeds)
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Timing
Annually as per
tenement
conditions
Annually

Environmental
Department

Within 24 hours of
event

Environmental
Department

Every year
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4.

Adaptive Management and MMP Review

MMO recognises the dynamic nature of ecosystems and supports adaptive management under this
MMP. Adaptive management involves:
•

Implementing mitigation measures.

•

Monitoring and evaluation against management targets (including early response triggers).

•

Systematically adapting management and mitigation measures and monitoring to meet the
environmental objectives.

The 2020 survey (Phoenix) provides information regarding the size of the local Malleefowl
population which is considered to be sparsely distributed.
Whilst impacts of the proposed grade control drilling are not expected to be significant, if the project
proceeds beyond the grade control drilling stage, MMO anticipates undertaking annual mound
monitoring in consultation with DBCA and in accordance with NMRT procedures (2016) (refer
Section 3.5).
4.1

Early response triggers

Early response triggers for the grade control programme are summarised in Table 4.1.
Table 4.1: Early Response Triggers for Malleefowl and IHP
Objective
Avoid clearing of
active Malleefowl
mounds

Management targets
• No clearing of
active Malleefowl
mounds

Minimise
•
incidental
mortality of
Malleefowl from
•
clearing activity,
entrapment, poor
water quality
consumption,
vehicle strike or
•
mining related fire;

Minimise increase •
in Malleefowl
predation from the

©JBS&G

No Malleefowl
mortalities due to
clearing activities.
No Malleefowl
mortalities due to
direct interaction
with equipment
and machinery.
No Malleefowl
mortalities due to
entrapment in
open
excavations,
trenches,
landfill or water
holding facilities.
Minimise risks of
predation.

Early response trigger
• Unauthorised
clearing incident

•

Any Malleefowl
injury recorded

Early response action
• Report internally as an incident in
accordance with internal procedures.
• Review management strategies and
implement changes to prevent future
occurrences which may include the
following:
o Audit and review of training and staff
inductions (ie. Increase in staff training
and awareness to include information
on legislative requirements, appropriate
clearing procedures)
o Installation of signage where
appropriate
o Undertake rehabilitation of
unauthorised clearing (i.e. disturbance
from vehicle tracks, vegetation
clearing).
• Early response actions may include but are
not limited to the following:
o Undertake investigation into cause of
injury
o Review associated management actions
and confirm adequacy
o Inform DBCA of Malleefowl injury and
consult regarding adequacy of
management measures
o Implement improved management
actions
o Re-implement training and awareness
as required.

25% increase in predator •
species (dingo, fox or cat)
sightings (opportunistic

Australia Pty Ltd T/A Strategen-JBS&G | 59698/135,084

Early response actions may include but are
not limited to the following:
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Objective
Management targets
formation of water
and food resources
for predators
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Early response trigger
sightings) over two
consecutive years.

Early response action
• Review introduced species and predator
control programme and amend as required.
A review of extent and timing of control
programme is required
• Inspection potential predator food and
waste sources and design elimination
controls
• Re-implement training and awareness as
required.
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5.

Limitations

Scope of services
This report (“the report”) has been prepared by Strategen-JBS&G in accordance with the scope of
services set out in the contract, or as otherwise agreed, between the Client and Strategen-JBS&G. In
some circumstances, a range of factors such as time, budget, access and/or site disturbance
constraints may have limited the scope of services. This report is strictly limited to the matters
stated in it and is not to be read as extending, by implication, to any other matter in connection with
the matters addressed in it.
Reliance on data
In preparing the report, Strategen-JBS&G has relied upon data and other information provided by
the Client and other individuals and organisations, most of which are referred to in the report (“the
data”). Except as otherwise expressly stated in the report, Strategen-JBS&G has not verified the
accuracy or completeness of the data. To the extent that the statements, opinions, facts,
information, conclusions and/or recommendations in the report (“conclusions”) are based in whole
or part on the data, those conclusions are contingent upon the accuracy and completeness of the
data. Strategen-JBS&G has also not attempted to determine whether any material matter has been
omitted from the data. Strategen-JBS&G will not be liable in relation to incorrect conclusions should
any data, information or condition be incorrect or have been concealed, withheld, misrepresented
or otherwise not fully disclosed to Strategen-JBS&G. The making of any assumption does not imply
that Strategen-JBS&G has made any enquiry to verify the correctness of that assumption.
The report is based on conditions encountered and information received at the time of preparation
of this report or the time that site investigations were carried out. Strategen-JBS&G disclaims
responsibility for any changes that may have occurred after this time. This report and any legal
issues arising from it are governed by and construed in accordance with the law of Western Australia
as at the date of this report.
Environmental conclusions
Within the limitations imposed by the scope of services, the preparation of this report has been
undertaken and performed in a professional manner, in accordance with generally accepted
environmental consulting practices. No other warranty, whether express or implied, is made.
The advice herein relates only to this project and all results conclusions and recommendations made
should be reviewed by a competent person with experience in environmental investigations, before
being used for any other purpose.
Strategen-JBS&G accepts no liability for use or interpretation by any person or body other than the
client who commissioned the works. This report should not be reproduced without prior approval
by the client, or amended in any way without prior approval by Strategen-JBS&G, and should not be
relied upon by other parties, who should make their own enquiries.
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1

Purpose

Hand capture may be required as part of fauna monitoring and research activities and the
removal of nuisance, derelict or displaced fauna. Monitoring methods that involve or
require the hand capture of animals include the use of nest boxes and undertaking active
searches.
There are numerous methods suitable for capturing wildlife by hand, using hands or the use
of tools. All methods of hand capture described in this SOP require the presence of a person
for the capture of the animal.
Hand capture is stressful to animals and steps must be taken to minimise any distress that is
caused to the animal and the population from which they are taken. Careful consideration
must be given when choosing which hand capture technique to use, and whether or not a
trapping technique or other alternative would be more appropriate.
This standard operating procedure (SOP) provides general guidelines for the various types of
hand capture of fauna for research purposes to ensure minimal stress and injury to the
animals and handlers

2

Scope

This SOP has been written specifically for scientific and education purposes, and endorsed
by the Department’s Animal Ethics Committee. However, this SOP may also be appropriate
for other situations.
This SOP applies to all fauna survey and monitoring activities that may require hand capture
of animals undertaken across the State by Department of Biodiversity, Conservation and
Attractions (hereafter Department) personnel. It may also be used to guide fauna
monitoring activities undertaken by Natural Resource Management groups, consultants,
researchers and any other individuals or organisations. All Department personnel involved
in the hand capture of animals should be familiar with the content of this document.
Projects involving wildlife may require a licence under the provisions of the Wildlife
Conservation Act 1950 and/or the Biodiversity Conservation Act 2016. Personnel should
consult the Department’s Wildlife Licensing Section and Animal Ethics Committee Executive
Officer for further guidance. In Western Australia any person using animals for scientific
purposes must also be covered by a licence issued under the provisions of the Animal
Welfare Act 2002, which is administered by the Department of Primary Industries and
Regional Development. This SOP complements the Australian code of practice for the care
and use of animals for scientific purposes (The Code). The Code contains an introduction to
the ethical use of animals in wildlife studies and should be referred to for broader issues. A
copy of the code may be viewed by visiting the National Health and Medical Research
Council website (http://www.nhmrc.gov.au).

3

Definitions

Animal handler: A person listed on an application to the Department’s Animal Ethics
Committee who will be responsible for handling animals during the project.
Department of Biodiversity, Conservation and Attractions
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Cover board: A method used to assist in the hand capture of animals by providing an
artificial shelter made from pieces of plywood or similar materials aimed at attracting small
and medium sized animals to utilise them, and therefore enable them to be captured when
the board is lifted.
Noosing: A hand capture method where a rope or nylon slip loop is placed around the neck
of the animal and pulled tight enough so that the animal cannot escape.
Raking: A hand capture method where a rake is used to loosen leaf litter and topsoil to
reveal any animals.
Tonging: A hand capture method where padded metal tongs are used to grasp the animal
tightly enough so that the animal cannot escape.

4

Approved Methods

The hand capture of an animal may require the use of a tool that either aids in the capture
of the animal such as a net or tongs, or one that protects the captor or animal from injury,
such as protective gloves, hand nets and cover boards.
It is important to plan for hand capture by:
1. Having a thorough knowledge of the possible species being caught (behaviour,
reaction to stress, ability to defend itself) and the appropriate hand restraint
techniques (see Department SOPs for Hand Restraint of Wildlife and Animal
Handling and Restraint using Soft Containment).
2. Having all equipment required for hand capture ready and accessible.
3. Considering the best time of day and year to undertake the procedure.
The rate of success in hand capture is greatly dependent on the skills of the
handler/operator. Inexperienced personnel are NOT permitted to hand capture
unsupervised until adequately trained to capture and restrain animals.
If at any stage the potential for human and/or animal injury increases to an unacceptable
level, the procedure must be stopped.

4.1

Capture by hand

Capture by hand involves the capture of individual animals by grasping it with the hands
before it is able to escape and is generally only employed when other capture methods are
not available. All species can potentially be collected in this manner, but it is most typically
applied during the survey of reptiles and amphibians, or for the capture of sick or injured
wildlife. The exact technique will depend on the situation and species involved. The
following is general advice only.
(a)
When capturing an animal by hand, the force applied must be appropriate for the
species in question. The animal may be at risk of suffocation if pressure is too strong, and
limbs may be broken with too much force. Too soft a restraint makes the animal think it has
a chance to escape, therefore making it struggle more.
Personnel also need to take care to ensure that they do not injure/kill animals by stepping
on them or on objects under which the animal may be hiding (e.g. rocks etc.).

Department of Biodiversity, Conservation and Attractions
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(b)
Prolonged pursuit to capture by hand must not be performed. Personnel must use
judgement in deciding when an animal cannot be caught quickly or when it is not safe to do
so and abandon the capture. Other ways to capture and safely handle the animal may be
more suitable to help prevent injury to the animal and handler.
Never continue to chase down an animal if the opportunity for a quick capture has passed.
(c)
Plan the capture so that the animal is quickly restrained with minimal stress and
injury. Most small or docile animals can be managed by one person. Larger animals may
require more than one person in which case planning will also involve allocating clear roles
to each person participating in the capture process.
(d)
In some cases, this process may disturb or destroy the shelter site, and hence
decrease the survival chances of the animal. Researchers should aim to minimise damage to
important shelter sites, and wherever possible repair such damage.
(e)
Gloves (properly fitted so as not to compromise a good grip on the animal) or other
personal protective equipment (e.g. glasses, long sleeve clothing, boots etc.) may be worn if
required for added protection against scratches and bites.
(f)
Captured animals must be released at point of capture (unless otherwise approved).
Animals must be released, or reach an alternate endpoint approved by the Department’s
Animal Ethics Committee, within 24 hours of capture (unless otherwise approved). Animals
should be released at a time when they are normally active.

4.2

Hand netting (terrestrial species)

Hand-netting is a technique most commonly used to capture medium-sized ground-dwelling
mammals in open terrain but it can also be used for birds, reptiles, frogs and some
invertebrates. It has particular application for mammals that are not easily captured in traps
or which tend to injure themselves in cage traps.
A long-handled landing net designed for commercial fishing or smaller hand nets are
commonly used in this method of capture. The rate of success depends on many factors, the
most important of which is the proximity of the animal to cover, as well as the speed and
skill of the operator. The benefit of this technique is that it is quick and involves only shortterm stress to the animals, compared to cage trapping where an animal can be subject to
longer-term stress factors. The following steps are to be used as a guide to assist in the
successful and safe capture of an animal using a hand net.
(a)
Choose an appropriate net size, handle length and net characteristics to suit the
target animal(s). The net should be deep enough so that it can be flipped back on itself or
twisted to keep the animal in the net and provide control.
(b)
Ensure that the bags/containers in which the animal will be placed post capture are
ready and open.
(c)
Locate the target animal(s). In the case of nocturnal species, this may be done with
the aid of a spotlight or head torch. Give consideration to whether the location can be
selected with terrain/vegetation characteristics that will restrict the animal’s speed or the
distance that the animal can run. The use of a temporary fence made of shade-cloth may
help in directing movement of the animal in a preferred direction if practical.

Department of Biodiversity, Conservation and Attractions
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(d)
Take care when bringing the net down to not injure the animal. If a chase occurs, a
good operator will anticipate the direction of movement and place the net in front so the
animal runs into the net. A back up operator may be positioned behind the first operator in
case they miss.
Never continue to chase down an animal if the opportunity for a quick capture has passed.
(e)
Once the animal is netted, flatten the rim of the net to the ground or twist the
handle of the net by at least 90° so that the animal is enclosed within the bag. If a mesh net
is used, care must be taken as animals can injure themselves by getting caught or tangled in
the mesh. Depending on the circumstances a second person may be required to control the
netted animal while the other disentangles it from the net. Remove the animal from the net
and place in a holding bag as quickly and gently as possible.
(f)
Release captured animals at point of capture (unless otherwise approved). Animals
must be released, or reach an alternate endpoint approved by the Department’s Animal
Ethics Committee, within 24 hours of capture (unless otherwise approved). Animals should
be released at a time when they are normally active.
(g)
Nets should be properly cleaned and sanitised after use to avoid crosscontamination of disease between sites and animals.

4.3

Noosing

Noosing is a technique used to catch larger reptiles (e.g. monitors and crocodiles) and some
mammals (e.g. koala) in limited circumstances (e.g. removing an animal from a tree or
shelter). Noosing involves the use of a rope or nylon slip loop (usually attached to a solid
cylindrical rod), placed around the neck of the animal and pulled tight enough so that the
animal cannot escape before it is restrained.
Noosing is a technique that requires highly trained personnel in order for it to be performed
safely. For advice on this technique contact the Department’s Animal Ethics Committee
Executive Officer.

4.4

Tonging

Tonging is a technique used to capture snakes (snake tongs) or to retrieve invertebrates
from pit fall traps (BBQ tongs or long-handled tweezers) using padded metal tongs to grasp
the animal gently but tightly enough so that the animal cannot escape before it can be
restrained. If the technique is correctly applied, there is little chance of harming the animal.
The following steps should be followed to efficiently undertake hand capture with the aid of
tongs.
(a)
Ensure that the bags/containers in which the animal will be placed post capture are
ready and open.
(b)
Grasp the animal with a set of padded metal tongs gently but tightly enough to
prevent the animal from escaping. Care should be taken when grasping to ensure death or
injury is not caused to the animal.
(c)
Animals should only be held long enough to safely grasp them, and if necessary, to
remove them from their sheltering site. The animal is then grasped in the hand/s or
released into a bag/container.
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It is important that the bodies of long animals (e.g. snakes, lizards etc.) are supported once
they are firmly but safely grasped with the tongs (provided the safety of the handler is not
at risk). Hanging animals from the neck is not acceptable and can lead to injury or death.
(d)
It is recommended that larger reptiles, and specifically venomous snakes, are placed
into a bag or a bin with a lid via tongs rather than hand restraining, which could result in
more damage to the animal from excessive struggling (ASIH, 1987).
(e)
Release captured animals at point of capture (unless otherwise approved). Animals
must be released, or reach an alternate endpoint approved by the Department’s Animal
Ethics Committee, within 24 hours of capture (unless otherwise approved). Animals should
be released at a time when they are normally active.
(f)
Tongs/tweezers should be properly cleaned and sanitised after use to avoid crosscontamination of disease between sites and animals.

4.5

Raking

Some small reptiles are difficult to catch via trapping methods and so active searches
involving raking through leaf litter and topsoil is sometimes employed. Raking is used to
detect burrowing species by disturbing substrate under rocks and other habitats (DEC,
2004). It is not recommended in summer unless it is conducted early morning or evening,
but it is very successful during winter and early spring, when most small reptiles are
generally inactive and easier to catch (Bush et al., 2007). This method is quite destructive to
habitat and consideration should be given to the environmental cost of using the method
versus the gain in knowledge of the species sampled. Knowledge of the microhabitat
requirements of species can significantly improve catch rates. The following are general
steps involved in the hand capture of animals with the aid of raking.
(a)
Ensure that the bags/containers in which the animal will be placed post capture are
ready and open.
(b)
Use a garden rake to gently rake across the top of a patch of soil or leaf litter to
expose sheltering animals.
(c)

Capture exposed animals by hand and process as required.

(d)
Captured animals must be released at point of capture (unless otherwise approved).
Animals must be released, or reach an alternate endpoint approved by the Department’s
Animal Ethics Committee, within 24 hours of capture (unless otherwise approved). Animals
should be released at a time when they are normally active.

4.6

Cover boards

Many ground dwelling species of wildlife (amphibians, reptiles, small mammals, insects,
etc.) seek shelter under surfaces such as rocks, boards, sheets of iron and other flat
material. Cover boards (metal or wood) can be intentionally laid and left in situ for months
to attract wildlife to the artificial shelter however, the simple concept can be applied in
many situations.
(a)
Ensure that the bag/container in which the animal will be placed post capture is
ready and open.

Department of Biodiversity, Conservation and Attractions
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(b)
Lift the cover board to observe animals sheltering underneath. Take care when lifting
and replacing the cover boards to not crush or injure animals underneath. Personal
protective equipment may be advisable where venomous species may be encountered.
(c)

Capture exposed animals by hand and process as required.

(d)
Release captured animals at point of capture (unless otherwise approvd). Animals
must be released, or reach an alternate endpoint approved by the Department’s Animal
Ethics Committee, within 24 hours of capture (unless otherwise approved). Animals should
be released at a time when they are normally active.
(e)
If cover boards are being reused in other locations, they must be properly cleaned
and sanitised after use to avoid cross contamination between sites and animals.

4.7

Fish net (aquatic species)

Aquatic invertebrates, tadpoles and fish may be captured using a fish net dragged through
the water. Such nets are light, robust and simple to use (Marchant and Hehir, 1999).
Alternative methods should be considered for highly mobile species. The following steps
should be followed when attempting hand capture of animals with the aid of a fish net.
(a)
Ensure that the bags/containers in which the animal will be placed post capture are
ready and open.
(b)
Sweep the net through the water to catch animals. The exact technique used (e.g.
rapid or slow sweep) will depend on the species being targeted.
(c)
Release captured animals at point of capture (unless otherwise approved). Animals
must be released, or reach an alternate endpoint approved by the Department’s Animal
Ethics Committee, within 24 hours of capture (unless otherwise approved). Animals should
be released at a time when they are normally active.

5

Level of Impact

If the animal is captured immediately after it is seen and released within a few minutes (on
average five minutes maximum), the impact on the animal is reduced. If the animal needs to
be pursued, the effect will be greater.
It is not always possible to tell if an animal is stressed, and therefore at risk of death. Some
signs that they may show they are stressed include:












Obvious increase in heart rate or breathing rate
Animal is limp or closes its eyes (mammals)
Animal may feel hot to the touch
Eyes open, rigid with fright
Panting, heat stress
Licking forearms, shoulders and flanks (Macropods)
Hypersalivation (drooling, slobbering and frothing in Macropods)
Shivering
Vocalising
Struggling that does not settle down
Throwing pouch young
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6

Ethical Considerations

To reduce the level of impact of hand capture of wildlife on the welfare of animals there are
a number of ethical considerations that should be addressed. Department projects involving
hand capture of wildlife will require approval from the Department’s Animal Ethics
Committee.

6.1

Capture and handling

Incorrect capture techniques can injure animals therefore hand capture is only to be used by
people with recognised appropriate training and/or experience. Capture must be fast and as
stress free as possible. If at any stage during hand capture the circumstances increase the
potential for human or animal injury to an unacceptable level, the procedure should be
stopped.
Animals should only be handled during capture for as long as it takes to secure them in a
holding bag/container to reduce stress. They must be released within 24 hours of capture
(unless otherwise approved). Improper restraint, especially when dealing with a stressed
and frightened animal, can lead to major physiological disturbances (hyperthermia, stress,
capture myopathy). It is usually preferable that handling is conducted during the cooler
periods of the day (dawn/dusk).

6.2

Pursuit

An animal must never be actively pursued if the opportunity for a quick capture has passed.
A new operator must be instructed and supervised by experienced personnel for sufficient
time to establish that the new operator understands the dangers and boundaries of active
pursuit.

6.3

Capture myopathy

Capture myopathy is a condition associated with the capture and handling of mammals and
birds that results in degeneration of skeletal and/or cardiac muscle (Shepherd et al., 1988).
The condition can result in sudden death or death weeks after capture as a result of
complications including abnormalities to posture and gait, damage to internal organs such
as the kidneys and increased susceptibility to predation (Abbot et al., 2005).
Prevention of the condition by minimising stress to animals is essential as treatment options
are prolonged and have low success rates. Records of animals suspected to be suffering
from capture myopathy need to be reported to the Department’s Animal Ethics Committee.
Any animal that dies from capture myopathy must be sent for autopsy and a copy of the
report provided to the Department’s Animal Ethics Committee with an Adverse Events Form.

6.4

Injury and unexpected deaths

It is possible to injure animals during hand capture. Experience is needed to accurately and
confidently judge the required speed, grip positioning and pressure to be applied. Particular
care should be taken when raking and this activity should be conducted in a gentle manner
to reduce the chance of injuring any animal.
Refer to the Department SOP First Aid for Animals for further advice on basic treatment for
common injuries and conditions.
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If injury, unexpected death or euthanasia occurs then it is essential to consider the possible
causes and take action to prevent further deaths. For projects approved by the
Department’s Animal Ethics Committee, adverse events such as injury, unexpected deaths
or euthanasia must be reported in writing to the AEC Executive Officer on return to the
office (as per 2.2.28 of The Code) by completing an Adverse Events Form. Guidance on field
euthanasia procedures is described in the Department SOP for Humane Killing of Animals
under Field Conditions. Where disease may be suspected, refer to the Department SOP for
Managing Disease Risk in Wildlife Management for further guidance.

6.5

Pouch young

Ejection of pouch young is common in some members of the Potoroidae and Peramelidae
families. Persons that may encounter members of these families during capture must be
familiar with the Department SOP Care of Evicted Pouch Young.
Records need to be kept on orphans, their care and fate for annual reporting requirements
of the Department’s Animal Ethics Committee approved projects.

6.6

Spread of disease or parasites

Personnel must be aware of the possibilities of transferring disease or parasites from animal
to animal as well as from one location to another if handling animals at multiple sites. For
example Amphibian Chytrid Fungus is an infectious disease and appropriate hygiene
procedures (see DEC, 2008) must be followed to reduce the risk of spreading the disease.
Good hygiene practices should be maintained to reduce the risk of spreading pathogens
between animals and sites. Refer to Department SOP for Managing Disease Risk in Wildlife
Management for further advice.

6.7

Habitat disturbance

Hand capture may involve disturbance or destruction of shelter sites and therefore may
decrease the survival chances of the animal. Such damage should be avoided or minimised
and repaired wherever possible.
All logs and rocks that have been displaced during the hand capture should be restored to
their original position.

7

Competencies and Approvals

Department personnel, and other external parties covered by the Department’s Animal
Ethics Committee, undertaking monitoring projects involving hand capture require approval
from the committee and will need to satisfy the competency requirements detailed in Table
1. This is to ensure that personnel involved have the necessary knowledge and experience
to minimise the potential impacts of hand capture on the welfare of the animals. Other
groups, organisations or individuals using this SOP to guide their fauna monitoring activities
are encouraged to also meet these competency requirements as well as their basic animal
welfare legislative obligations.
It should be noted that details such as intensity of the study being undertaken will
determine the level of competency required and Table 1 provides advice for basic
monitoring only.

Department of Biodiversity, Conservation and Attractions

12

SOP: Hand Capture of Wildlife

Table 1 Competency requirements for Animal Handlers of projects involving the hand
capture of wildlife
Competency category

Competency requirement

Competency assessment

Licence to take fauna for
scientific purposes (Reg 17)
Wildlife licences

OR
Licence to take fauna for
educational or public purposes
(Reg 15)

Provide licence number

Formal training
Note: Suitable levels of
skills/experience can
substitute for formal
training requirements

General skills/experience

Department Fauna
Management Course or
equivalent training

Relevant knowledge of species
biology and ecology

Provide course year

Personnel must be able to correctly
identify the likely species to be
encountered for the site/s being
studied. This knowledge may be gained
by sufficient field experience and/or
consultation of field guides and other
literature.
Estimated total time in field: Min 1
year involved in similar projects.

Animal handling and
capture experience

8

Depending on the proposed
study, personnel may be
required to have training and
experience in the chosen
method of hand capture for
the target (or similar) species

Personnel must be confident at the
different techniques of hand capture
likely to be used in fauna monitoring
and surveying. This experience is best
obtained under supervision of more
experienced personnel.
Estimated total time in field: Min 2-5
years involved in similar projects with
target/similar species.

Occupational Health and Safety

Always carry a first aid kit in your vehicle and be aware of your own safety and the safety of
others as well as the animals when handling.
A job safety analysis is recommended prior to undertaking any monitoring which involves
hand capture. This safety analysis should include the following considerations.

8.1

Animal bites, stings and scratches

Care should be taken when handling animals to avoid bites, stings or scratches. All inflicted
injuries (even superficial ones) should be appropriately treated as soon as possible to
ameliorate possible allergic reaction, prevent infection and promote healing.
Department of Biodiversity, Conservation and Attractions
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To improve safety, field personnel should be aware of the treatment for snakebite and carry
appropriate pressure bandages. Personnel should also have up-to-date tetanus vaccinations.
Department personnel must not capture bats unless fully vaccinated against Australian Bat
Lyssavirus.
If Department personnel or volunteers are injured, please refer to the Department’s Health
and Safety Section’s ‘Report a Hazard, near-miss or incident’ intranet page, which can be
http://intranet/csd/People_Services/rm/Pages/ReportingHazards,Nearfound
at
MissesandIncidents.aspxZoonoses.

8.2

Zoonoses

There are a number of diseases carried by animals that can be transmitted to humans (i.e.
zoonoses such as Toxoplasmosis, Leptospirosis, Salmonella). All personnel must take
precautions to minimise the risk of disease transmission to protect themselves, their
families and wildlife populations.
Advice on minimising disease risk is contained in the Department SOP for Managing Disease
Risk in Wildlife Management

8.3

Allergies

Some personnel may develop allergies when they come in contact with animal materials
such as hair and dander. Personnel known to develop allergies should wear gloves when
handling animals and long sleeved pants/shirt.
People with severe allergies associated with animals, with immune deficiency diseases or on
immunosuppressant therapy should not engage in the handling of wildlife.

9

Further Reading

The following SOPs have been mentioned in this advice and it is recommended that they are
consulted when proposing to hand capture wildlife.
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Department SOP
Department SOP
Department SOP
Department SOP

Hand Restraint of Wildlife
First Aid for Animals
Humane Killing of Animals under Field Conditions
Managing Disease Risk in Wildlife Management
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1

Purpose

Once an animal has been caught or trapped, it is usually transferred to some form of
temporary containment such as a bag until it has been identified and processed. Soft
containment aims to minimise stress to the animal whilst protecting it from injury, providing
adequate ventilation and maintaining a comfortable temperature during measurement,
observation and transport.
This standard operating procedure (SOP) provides advice on how to handle and care for
animals using soft containment.

2

Scope

This SOP has been written specifically for scientific and education purposes, and endorsed
by the Department’s Animal Ethics Committee. However, this SOP may also be appropriate
for other situations.
This SOP applies to all fauna survey and monitoring activities involving the use of soft
containment for animal handling and/or restraint undertaken across the State by
Department of Biodiversity, Conservation and Attractions (hereafter Department)
personnel. It may also be used to guide fauna monitoring activities undertaken by Natural
Resource Management groups, consultants, researchers and any other individuals or
organisations. All Department personnel involved in animal handling and/or restraint should
be familiar with the content of this document.
Projects involving wildlife may require a licence under the provisions of the Wildlife
Conservation Act 1950 and/or the Biodiversity Conservation Act 2016. Personnel should
consult the Department’s Wildlife Licensing Section and Animal Ethics Committee Executive
Officer for further guidance. In Western Australia any person using animals for scientific
purposes must also be covered by a licence issued under the provisions of the Animal
Welfare Act 2002, which is administered by the Department of Primary Industries and
Regional Development. This SOP complements the Australian code of practice for the care
and use of animals for scientific purposes (The Code). The Code contains an introduction to
the ethical use of animals in wildlife studies and should be referred to for broader issues. A
copy of the code may be viewed by visiting the National Health and Medical Research
Council website (http://www.nhmrc.gov.au).

3

Definitions

Animal handler: A person listed on an application to the Department’s Animal Ethics
Committee who will be responsible for handling animals during the project.

4

Approved Soft Containment Methods

All soft containment methods are for the temporary holding of animals only. The
appropriate containment method depends on the size and comfort requirements of the
animal as well as its ability to escape. For example, animals with large claws need to be
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contained in a bag that will not easily be torn, and animals stressed when eyes are
uncovered require a bag made of a dense weave fabric that effectively blocks light. Table 1
summarises the approved methods of soft containment. If containment time must be longer
than the maximum holding time specified in Table 1, this must be justified in the application
to the Department’s Animal Ethics Committee.
Table 1 Approved soft containment methods and their uses
Dimension
(length x
width) (cm)

Material

Clear, zip lock
plastic bag

Various

Species

Reptiles, frogs

Holding Time

Up to 5 min

Cautions and Notes
Animals should be transferred
into calico bags upon
capture/removal from trap, and
only placed in a zip lock bag for
identification.
Keep animals out of direct
sunlight while in zip lock bag.

Small, 30x25
(to fit opening
of medium
Elliott trap)
Calico bag
Large, 70x50
(to fit opening
of small cage
trap)

Heavy cotton,
denim or
synthetic (e.g.
polar fleece)

70-100x55 (to
fit opening of
a cage trap)

Small birds,
mammals,
reptiles & frogs
that weigh less
than 500g
Birds, mammals
& frogs that
weigh less than
2kg

Mammals

Reptiles & frogs:
up to 24 hours
Birds: less than
1-2 hours
Mammals: up to
24 hours

Up to 24 hours

5

Procedure Outline

5.1

Care and storage of handling bags

Take care to check bags for
holes, weak seams and loose
threads.
Mammals, particularly rodents,
may chew through bags.
Bags containing frogs should be
kept hydrated.
Take care to check bags for
holes, weak seams and loose
threads.
Darker bags can quickly calm
animals but take care to ensure
animals do not overheat.

(a)
Prior to fieldwork, check bags are disinfected, clean and dry. Also check for holes,
weak seams and loose threads. Wherever possible, have the bags made with both the
seams and tie-string on the outside or have the seams pipe-stitched.
(b)
After field work, wash and disinfect all used bags, discard or repair damaged bags
and arrange replacement bags as required. Refer to Department SOP for Managing Disease
Risk in Wildlife Management for further guidance on cleaning and disinfecting bags.
(c)

Bags must be stored in a clean, dry, pest free location.
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5.2

Transferring animals into handling bags

To minimise stress, all animals should be transferred to an appropriate handling bag as soon
as possible after capture. Methods used to transfer the animal into the holding bag will
depend greatly on the species and the process that was used to capture the animal. Ensure
that no part of the animal’s body is caught or tangled in the bag when the bag is closed and
tied.

5.3

Handling animals in bags

Always ensure the following when handling animals in bags:





Avoid excessive noise and sudden movements.
Smoking and eating is not acceptable immediately prior to, or when handling
animals.
Handling and restraint times should be kept to a minimum.
Animals can bite through bags, so be aware at all times of the location of the head to
minimise chances of being bitten.

General advice on hand restraint of different groups of animals can be found in the
Department SOP for Hand Restraint of Wildlife.
(a)
Soft containment of animals must only be performed by, or closely supervised by,
operators who are familiar with the normal behaviour patterns of the species that is to be
restrained.
(b)
Once in the bag, most animals are best handled by first directing the head into a
corner of the bag. Ensure that the animal can breathe and is not forced into awkward or
unnatural positions that may cause injury.
Small reptiles and frogs in clear zip lock plastic bags may be manipulated from outside the
bag into position where measurements can be taken and identification characteristics can
be observed.
Most other animals should be handled in bags that block visibility, and be positioned so that
the bag can be opened to only expose the area of interest. Eyes should be kept covered as
much as possible during handling to reduce stress and the chance of escape.
(c)
Where multiple animals are being collected and held in bags, processing must be
undertaken methodically to ensure that no animals are forgotten.
(d)
Always check the inside of a bag after releasing an animal to ensure that no young
are left behind. This is particularly important for macropods and bandicoots.

5.4

Care of animals in bags

Note: The following is general advice only. Depending on various factors, including species
and weather, a bagged animal may need to be cared for in different ways.
(a)
It is preferable to only contain a single animal per bag. If more than one animal is
contained in a bag, ensure that animal sizes and species are not mixed.
(b)
Animals in bags must be placed where they will not be exposed to extreme
temperatures (hot or cold), accidentally forgotten or stepped on and will not be threatened
by predators or harm each other.
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Overheating can lead to death, and reptiles and frogs kept in plastic bags are
extremely susceptible to high temperatures. Ensure that bags are not left in direct
sunlight and keep holding time to a minimum.
On cool days, it may be necessary to gently warm small birds and mammals inside
the bag, under jumpers or clothing prior to release

(c)
In hot weather, or if animals are to be retained for extended periods, bags should be
checked regularly and animals kept hydrated (e.g. placing moist cotton wool inside the bag).
Note: Calico bags can wick moisture away and rapidly desiccate animals (especially reptiles
and frogs), and if bags with damp sand in them are allowed to completely dry, the hardened
sand can trap the animal causing harm and possibly death.
(d)

Keep bags well-ventilated.

The following is some general care advice for different animal types:


REPTILES: Bags with venomous snakes must be clearly labelled and secured inside a
solid container that is also clearly labelled.



FROGS: Calico bags should not be used for larger frogs (i.e. Heleioporus,
Limnodynastes and Litoria spp.) unless sufficient shelter such as damp sand or leaf
litter is provided. Larger frogs are better held in small plastic containers with air
holes.



MAMMALS: Mammals should be held snugly in bags with enough room to stretch
limbs but not enough to hop around. Certain mammals, like rodents and
phascogales, should not be held in holding bags for extended periods because they
may gnaw through the bag and escape. Female mammals with large pouch young
that are near pouch emergence (i.e. still suckling) should be held in the same bag but
particular care should be taken to minimise disturbance to reduce the risk of injury
to the pouch young from trampling or crushing by the mother.



BIRDS: Birds should be held loosely in bags. For further advice on the care of birds in
bags, see Lowe (1989).

5.5

Tying and labelling bags

(a)
A bag holding any animal must be tied securely but in such a way that the knot can
be easily undone when access to the animal is needed (e.g. a firm bow). Preferably, the
opening of the bag should be folded over and tied.
Snakes (particularly blind snakes), some lizards and small monitors can escape through tied
bags, and it is recommended that the opening of the bag is folded twice for these species.
Always ensure the animal is below the tie.
(b)
If an animal is not being processed and released immediately then its bag must be
labelled. In most circumstances, it is best to write the relevant details in permanent marker
on flagging tape and securely tie the tape to the bag.
(d)
Generally, details should include date, location (site), species, individual
identification (e.g. ear tag, if necessary/available), number of individuals in the bag, and if
the animal is venomous. However, information recorded on labels depends on the purpose
for holding the animals. If an animal is only being held for identification and measuring, it
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may be sufficient to note only the trap number so that the animal can be released at its
point of capture once it has been processed.
(e)
For translocations: use different coloured flagging tape to differentiate between
males and females, ideally pink for females and blue for males. This helps sort animals if a
particular sex ratio is desired. It also helps to identify which animals are female, as they may
require extra care, particularly for species that eject pouch young
(f)
For vouchering: See the Department SOP on Vouchering Vertebrate Fauna
Specimens for more information.

6

Level of Impact

Potential impacts of soft containment of animals include:
•
•
•
•

Capture myopathy (in some species)
Distress
Physical injury, pain or discomfort
Death

How an animal is handled will directly affect the level of impact on the welfare of the
animal. If appropriate soft containment methods are used and appropriate care is provided
then the level of impact of soft containment is low.

7

Ethical Considerations

To reduce the level of impact of animal handling using soft containment on the welfare of
animals, there are a number of ethical considerations that should be addressed throughout
projects involving these procedures. Department projects involving animal handling using
soft containment will require approval from the Department’s Animal Ethics Committee.

7.1

Handling time

To ensure minimal stress to the animals, they should only be handled for as long as required
for identification, marking and measurements (usually no more than five minutes). It may be
necessary to retain animals in soft containment for extended periods of time (e.g.
translocation), but careful consideration should be given to the length of time because some
species are easily stressed and may die in captivity.

7.2

Injury and unexpected deaths

If injury, unexpected deaths or euthanasia occur then it is essential to consider the possible
causes and take action to prevent further deaths. For projects approved by the
Department’s Animal Ethics Committee, adverse events such as injury, unexpected deaths
or euthanasia must be reported in writing to the AEC Executive Officer on return to the
office (as per 2.2.28 of The Code) by completing an Adverse Events Form. Guidance on field
euthanasia procedures is described in the Department SOP for Humane Killing of Animals
under Field Conditions. Where disease may be suspected, refer to the Department SOP for
Managing Disease Risk in Wildlife Management for further guidance.
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7.3

Spread of disease or parasites

Equipment used in capturing and handling animals at multiple sites poses the risk of
transporting novel diseases and parasites. Good hygiene practices should be maintained to
reduce the risk of spreading pathogens between sites. Refer to the Department SOP for
Managing Disease Risk in Wildlife Management for further advice.

8

Competencies and Approvals

Department personnel, and other external parties covered by the Department’s Animal
Ethics Committee, undertaking monitoring projects involving soft containment of animals
require approval from the committee and will need to satisfy the competency requirements
detailed in Table 2. This is to ensure that personnel involved have the necessary knowledge
and experience to minimise the potential impacts of soft containment on the welfare of the
animals. Other groups, organisations or individuals using this SOP to guide their fauna
monitoring activities are encouraged to also meet these competency requirements as well
as their basic animal welfare legislative obligations.
It should be noted that details such as intensity of the study being undertaken will
determine the level of competency required and Table 2 provides advice for basic
monitoring only.
Table 2 Competency requirements for Animal Handlers of projects involving the hand
capture of wildlife
Competency category

Competency requirement

Competency assessment

Licence to take fauna for
scientific purposes (Reg 17)
Wildlife licences

OR
Licence to take fauna for
educational or public purposes
(Reg 15)

Provide licence number

Formal training
Note: Suitable levels of
skills/experience can
substitute for formal
training requirements

Animal handling and
capture experience

Department Fauna
Management Course or
equivalent training

Experience in handling the
target (or similar) species.

Provide course year

Personnel should be confident at
handling the range of species
expected to be captured. This
experience is best obtained under
supervision of more experienced
personnel.
Estimated total time in field: Min 1
year involved in similar projects.
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9

Occupational Health and Safety

Always carry a first aid kit in your vehicle and be aware of your own safety and the safety of
others as well as the animals when handling.
A job safety analysis is recommended prior to undertaking any monitoring which involves
hand capture. This safety analysis should include the following considerations.

9.1

Animal bites, stings and scratches

Handling animals using soft containment can result in injuries to handlers from the animals
inflicting bites and scratches. For handling of some species, personal protective equipment
such as thick gloves may be appropriate. All inflicted injuries (even superficial ones) should
be appropriately treated as soon as possible to ameliorate possible allergic reaction, prevent
infection and promote healing.
To improve safety, field personnel should be aware of the treatment for snakebite and carry
appropriate pressure bandages. Personnel should also have up-to-date tetanus vaccinations.
If Department personnel or volunteers are injured, please refer to the Department’s Health
and Safety Section’s ‘Report a Hazard, near-miss or incident’ intranet page, which can be
found
at
http://intranet/csd/People_Services/rm/Pages/ReportingHazards,NearMissesandIncidents.aspxZoonoses.

9.2

Zoonoses

There are a number of diseases carried by animals that can be transmitted to humans (i.e.
zoonoses such as Toxoplasmosis, Leptospirosis, Salmonella). All personnel must take
precautions to minimise the risk of disease transmission to protect themselves, their
families and wildlife populations.
Advice on minimising disease risk is contained in the Department SOP for Managing Disease
Risk in Wildlife Management

9.3

Allergies

Some personnel may develop allergies when they come in contact with animal materials
such as hair and dander. Personnel known to develop allergies should wear gloves when
handling animals and long sleeved pants/shirt.
People with severe allergies associated with animals, with immune deficiency diseases or on
immunosuppressant therapy should not engage in the handling of wildlife.
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Further Reading

The following SOPs have been mentioned in this advice and it is recommended that they are
consulted when proposing to handle and/contain animals using soft containment.





Department SOP
Department SOP
Department SOP
Department SOP

Hand Restraint of Wildlife
Vouchering Fauna Specimens
Humane Killing of Animals under Field Conditions
Managing Disease Risk in Wildlife Management

Department of Biodiversity, Conservation and Attractions

11
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1

Purpose

Encounters with wildlife may result in the requirement to administer first aid. This involves:





Treating superficial wounds (e.g. scrapes, scratches, minor cuts).
Providing appropriate temporary containment until further treatment can be
provided (e.g. warmth dark environment, minimal disturbance).
Seeking veterinary treatment for major injuries or conditions (e.g. capture
myopathy, disease).
Euthanasia of animals too seriously injured to recover. Unless there is a strong
justification for the value of the individual animal (e.g. threatened species), it may
not be in the best welfare interests of the animal to pursue veterinary care.

All human interference will be stressful on an animal. The particular behaviour and
responses likely from the animal is dependent on species, sex, age, temperament and size.
Additionally the distance and time it may take to reach veterinary care needs to be taken
into consideration on the administration of first aid and decisions regarding subsequent
courses of action.
The aim of administering first aid is to prevent suffering and, where practical and humane,
preserve life.
By providing basic advice this standard operating procedure (SOP) aims to assist in the
assessment and treatment of wildlife requiring first aid to ensure the best care available is
administered.

2

Scope

This SOP has been written specifically for scientific and education purposes, and endorsed
by the Department’s Animal Ethics Committee. However, this SOP may also be appropriate
for other situations.
This SOP applies to all fauna survey and monitoring activities undertaken across the State by
Department of Biodiversity, Conservation and Attractions (hereafter Department)
personnel. It may also be used to guide fauna monitoring activities undertaken by Natural
Resource Management groups, consultants, researchers and any other individuals or
organisations. All Department personnel involved in fauna related activities should be
familiar with the content of this document.
This SOP focuses on first aid situations encountered by field personnel involved in fauna
survey and monitoring activities. In these situations the following outcomes are decided:




Basic care is provided and the animal is released
Animal is taken into care
Euthanasia

When an animal is taken into care, the advice contained in Parks and Wildlife (2015)
Standards for Wildlife Rehabilitation in Western Australia should be consulted.
Rehabilitators must comply with the requirements of Regulation 28A Caring for sick or
injured fauna of the Wildlife Conservation Regulations 1970. For any animal requiring
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euthanasia the advice contained in the Department SOP for Humane Killing of Animals
under Field Conditions should be reviewed and followed.
Projects involving wildlife may require a licence under the provisions of the Wildlife
Conservation Act 1950 and/or the Biodiversity Conservation Act 2016. Personnel should
consult the Department’s Wildlife Licensing Section and Animal Ethics Committee Executive
Officer for further guidance. In Western Australia any person using animals for scientific
purposes must also be covered by a licence issued under the provisions of the Animal
Welfare Act 2002, which is administered by the Department of Primary Industries and
Regional Development. This SOP complements the Australian code of practice for the care
and use of animals for scientific purposes (The Code). The Code contains an introduction to
the ethical use of animals in wildlife studies and should be referred to for broader issues. A
copy of the code may be viewed by visiting the National Health and Medical Research
Council website (http://www.nhmrc.gov.au).

3

Definitions

Ameliorated: A situation is made better or improved.
Animal handler: A person listed on an application to the Department’s Animal Ethics
Committee who will be responsible for handling animals during the project.
Closed fracture: A break in a bone, without the skin being broken.
First aid: The initial administration of care for an injured animal until more thorough
veterinary attention can be sought (Kahn and Line, 2007).
Hyperthermia: An acute condition which occurs when the body temperature is abnormally
high (Kahn and Line, 2007).
Hypothermia: A condition in which body temperature drops below normal levels (Kahn and
Line, 2007).
Open fracture: A break in the bone where the skin has also been broken.
Orphan: A young animal whose parents are not there to raise them either through
abandonment or death.
Prognosis: A forecast of the likely outcome of a disease or illness.
Rigor mortis: The stiffening of the body after death.

4

Procedure Outline

Animals requiring first aid may be encountered in a variety of situations, however the same
decisions or steps are required to assess the situation and determine the best course of
action. The key question is whether the injury/condition can be ameliorated by on the spot
or short term (<24hrs) first aid treatment and whether it is unlikely to cause significant
ongoing pain and/or compromise the animal’s ability to heal naturally and survive.
The decision to release/leave, treat, seek veterinary/expert care or euthanase an animal will
depend on a judgement of the likely prognosis of the animal. An animal should only be
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removed from where it is found if the animal is expected to respond positively to care
within 24 hours. The suffering of an animal should not be prolonged if the prognosis is poor.
Assessment levels:
1. Leave the animal
2. Treat the wound (e.g. superficial or marking wound) or condition (e.g. hypothermia,
shock etc.)
3. Seek veterinary treatment
4. Euthanase the animal
To make this decision some knowledge about the situation and the seriousness of the
animal’s injuries or condition is needed. The first step in first aid for animals is therefore an
assessment of the situation and making a decision on whether to treat and how to treat.
Refer to Appendix 1 for the decision making process. Advice for initial assessment of the
situation as well as treatment of common injuries and conditions is contained in the
following sections.

4.1

Assessing the situation

(a)
Assess the immediate threat to yourself and the animal. Decide if it is safe to
approach and take action to minimise or remove any hazards to your own safety and the
safety of the animal. This might involve switching on vehicle hazard lights to warn traffic of
an incident on the road or keeping birds or other animals away, which may be harassing the
injured animal. If capture/handling appears necessary, gather appropriate equipment
before approaching the animal. It may be helpful to have a suitable transport box available
(e.g. cardboard box) and a blanket/large towel or handling bag.
(b)
Observe the animal for signs of injury or illness and abnormal behaviour as outlined
in Table 1. Initially, this should be done from a safe distance.
Table 1 Guide to the initial observations that can be made when assessing a sick/injured
animal (adapted from Morgan, 2008)
Observation

Assessment

Body symmetry

Are there any obviously damaged or misshapen body parts (indicating fractures
etc.)?

Mental status

Is the animal bright, alert and responsive or is it quiet and dull?

Posture

Is the animal standing or up in its normal posture, or is it lying down?
Is it balancing normally or it is using another part of its body to help it balance?

Gait

If the animal can move, is it moving as it should?

Respiration

Is the animal breathing with an open mouth or gasping for air?
Is respiration loud?
Is there any discharge from the nose?

Body covering

Are there any obvious signs of damage to the animal’s coat (such as bald patches)
or feathers?
Are the feathers fluffed up?

Wounds

Are there any obvious signs of injury (blood, wounds)?
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(c)
Always approach with care. The animal will be scared and may try to run away, bite
and scratch you. In particular, Macropods are capable of lashing out with their powerful
back legs, even if severely injured. Two people may be required for birds or larger and
powerful animals such as wallabies.
(d)
If the animal can be handled, safely confine it in a manner that is appropriate for a
closer health assessment, treatment and/or transport (e.g. wrap it in a towel or handling
bag, covering its eyes and place it in a cardboard box). Ensure the animal can breathe (clear
airways and nostrils, and don’t constrict the chest). For advice on hand capture and handling
techniques of different animal groups refer to the Department SOPs for Hand Capture of
Wildlife and Hand Restraint of Wildlife.
Wild animals do not like to be handled and are likely to defend themselves and try to
escape. It is important that the animal is captured and handled in a way to ensure the
animal doesn’t suffer further injury or additional stress. Handling should be brief and aimed
at getting the animal into a warm, dark, quiet enclosed (with ventilation) space as quickly
and stress free as possible (QLD EPA, 2005).
Do not try to handle an injured animal if there is a chance you will be at risk (e.g. venomous
snakes, bats, animals showing signs of having zoonotic pathogens).
If you are unsure about handling the animal, keep it safe until experienced help arrives
(e)
Assess the animal’s health - level of consciousness, external injuries/abnormalities,
body condition, bleeding, discharges, colour of mucous membranes, swellings, bruising,
pain, response to sight/sound, respiratory rate, heart rate, temperature, paralysis, evidence
of breeding (e.g. enlarged teats, pouch young).
If an injury does not immediately compromise the survival of the animal and is likely to be
able to heal naturally, the animal may be able to be released with just immediate first aid
care. In the case of serious, life threatening injuries (those involving the head, chest,
abdomen and limbs if it compromises their function), euthanasia may often be the best
option.
(f)

If possible obtain a weight for the animal to aid in any later administration of drugs.

(g)
Take note of where the animal has been found, street name, GPS reading etc., for
reporting purposes and so that it can be released back where it came from.

4.2

Treating injuries

Generally, minor injuries can be treated in the field allowing for the animal to be
immediately released after treatment. Major injuries require expert care and the possibility
of the animal requiring ongoing care or euthanasia. The following sections outline advice for
specific kinds of injuries.
To treat minor injuries, field trapping kits should contain basic first aid equipment such as
topical antiseptic, swabs/gauze, tweezers, scissors etc. Some knowledge of basic first aid
and recommended euthanasia techniques for a variety of animal groups is advised.
4.2.1

Bleeding

It is important to stem any bleeding as soon as possible because blood loss can lead to
shock, collapse and death.
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Bleeding is classified according to which blood vessel is damaged. Arterial blood is from the
pulmonary vein, left chambers of the heart and arteries. It is bright red in colour and it will
spurt from the wound because the blood vessels are under high pressure. Venous blood is
from the veins, is dark red in colour and flows rather than spurts. Capillary blood is from
very thin blood vessels and it is the most common. It is slow flowing because the blood
vessels are under low pressure (St John Ambulance Australia, 1998).
Even when an animal has no obvious wounds it may still be bleeding internally. Internal
bleeding can be hard to diagnose. Some signs of internal bleeding include coughing up or
vomiting blood, a bloated abdomen, and difficulty breathing. If internal bleeding is
suspected then the animal is likely to have a poor prognosis.
External bleeding can be treated by applying direct pressure to the wound until it stops. For
severe bleeding, a pressure bandage can be applied, and should the bleeding come through
the bandage, another bandage should be applied over the top. Never take the first bandage
off. If the animal has lost large amounts of blood it is likely to have a poor prognosis.
For internal and severe external bleeding, a decision to euthanase or seek veterinary care
will need to be made.
4.2.2

Wounds

Not all wounds will require veterinary treatment. Deciding whether the wound is superficial
or deep will determine the appropriate treatment for the wound. Superficial wounds can be
cleaned with dilute antiseptic (e.g. Betadine®) but veterinary care should be sought for deep
wounds. Some wounds, although they may be considered in a pet to warrant veterinary
care, may in wildlife situations need to be weighed against the relative accessibility of
veterinary care and the time frame involved. The severity of the injury will determine the
most appropriate course of action. In all cases basic treatment and release as soon as
possible is the preferred option however seeking veterinary care or euthanasia should be
considered if prognosis with basic treatment is poor.
Types of wounds can include abrasions, open wounds (e.g. cuts), and penetrating wounds
(e.g. animal bites or due to a foreign object). The biggest problem with wounds is the
possibility of infection. A summary of common types of wounds and their management is
contained in Table 2.
Table 2 Types of wounds and their management (adapted from St John Ambulance Australia,
1998)
Type of wound

Description and management

Bruise

A closed wound with bleeding below the surface of the skin. If not extensive, or
not causing disability, then it’s better to release as soon as possible to avoid
stress and struggling resulting in further injury and exacerbating bruising.

Abrasion

An open wound with the outer layer of skin and underlying blood vessels
exposed. The wound should be cleaned with dilute antiseptic. The animal can
generally be released.

Cut

An open wound caused by something sharp, where the skin, soft tissue or
muscle is severed. The wound needs to be cleaned thoroughly and generally the
animal can be released. If the cut is large or deep it will require veterinary care
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Type of wound

Description and management
or euthanasia.

Laceration

An open wound (e.g. caused by wire, teeth or claws) where the skin and
underlying tissue are damaged. The wound should be cleaned thoroughly. If the
laceration is extensive it will require veterinary care or euthanasia.

Puncture

An open wound caused by blunt or pointed objects in which the skin and
underlying tissue is damaged, as well as possibly organ damage. Wound should
be cleaned thoroughly. If the puncture severe it will require veterinary care or
euthanasia.

Tear

An open wound caused by something sharp. The skin and other soft tissue will
be partially or completely torn away. The skin should be returned to its original
position and a pressure bandage applied. The animal may require veterinary
care or euthanasia.

Embedded
object

An open wound in which an object has embedded itself. Do not try and remove
the object. The animal will require veterinary care or euthanasia.

4.2.3

Fractures, sprains and strains

Fractures are broken bones and they can be open, where the bone is exposed through skin,
or closed, where the skin is unbroken. An initial assessment needs to be made to determine
if a fracture or dislocation has occurred by feeling for abnormalities and checking for normal
range of movement in limbs/pain response etc.
Signs that an animal may have a fracture include not using the limb, pain at or near the
fracture site, the limb may be deformed or twisted, swelling around the fracture and shock.
The prognosis is also dependent on the number of bones involved, if the bone is in one or
more pieces, the location of the fracture and the length of time the fracture has been
broken. Open fractures carry a poor prognosis due to the increased chances of infection.
Pressure or splints must never be applied to an open fracture; however they should be
covered to prevent dirt entering the wound and loss of body fluid.
Symptoms of sprains and strains are similar to fractures and if in doubt should be treated as
closed fractures. A temporary splint and/or bandaging may be applied in the field to
stabilise the injury prior to veterinary attention being sought, if the animal will tolerate it
with minimal additional stress.
If a fracture is suspected then the animal is likely to have a poor prognosis. A decision to
euthanase or seek veterinary attention will need to be made. It must be kept in mind that
healing time for fractures is a minimum of 6 weeks with no guarantee of a full return to the
wild.
4.2.4

Abdominal injuries

Abdominal injuries usually result from heavy impacts (e.g. car strike, dog attack). Signs of
abdominal injury include shock, pain, vomiting and evidence of injury such as swelling,
bruising and protrusion of intestines.
If abdominal injuries are suspected then the animal is likely to have a poor prognosis even
with treatment. A decision to euthanase or seek veterinary attention will need to be made.
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4.2.5

Chest injuries

Chest injuries can range from mild to life threatening. Signs of chest injuries include pain,
increased breathing effort or short rapid breaths, swelling at the site and/or pale gums. An
animal in severe respiratory distress will have an extended head and gasp for air.
If chest injuries are suspected then the animal is likely to have a poor prognosis even with
treatment. A decision to euthanase or seek veterinary attention will need to be made.
4.2.6

Head and spinal injuries

Head and spinal injuries can be serious. Signs include unconsciousness, abnormal behaviour,
blood or clear fluid coming from the nose or ears and unequal pupil size.
If an animal is unconscious it must be placed on its side and the airways kept clear. The head
should be slightly lower than the neck and chest to allow any fluid to drain from the mouth.
The most common cause of spinal injuries is through collision with a motor vehicle. If spinal
injuries are suspected (e.g. weakness in hindquarters, pain, partial or total paralysis)
handling must be done very carefully. Euthanasia may be the only option for an animal with
spinal injuries.
If head or spinal injuries are suspected then the animal is likely to have a poor prognosis if
left untreated. A decision to euthanase or seek veterinary attention will need to be made.
4.2.7

Eye injuries

The eyes are very sensitive and can react negatively to any injury. Foreign objects, smoke
and wounds are common causes of eye injuries and may result in infections and can also
cause blindness.
A foreign object in the eye can cause discharge and redness, with the animal rubbing or
pawing at the eye. The eye can be opened to examine it, and the foreign material can be
washed out with clean water. If this doesn’t work, further attempts can be made to remove
the object but NEVER try and remove if the object is penetrating the globe. Any attempt to
remove any foreign material by means other than flushing (using sterile saline or fresh
water) in a conscious animal is likely to risk in additional injury to the eye.
Eye injuries resulting from smoke should be treated by flushing the eyes with water or
saline.
Wounds to the eyes are more serious than irritation from foreign objects or smoke and can
cause bloody discharge or blood in the eye itself. The severity of the injury will determine
the most appropriate course of action. In all cases, basic treatment and release as soon as
possible is the preferred option however seeking veterinary care or euthanasia should be
considered if prognosis with basic treatment is poor.
4.2.8

Burns

Animals with burns require veterinary attention unless the burn is very mild. Without skin,
fluid and electrolytes are lost from the animal’s body. When assessing burns on animals the
depth (superficial, partial thickness or full thickness), extent (percentage of body burnt) and
location of the burn(s) needs to be considered (Fowler and Wood, n.d.). An animal with
burns to over 50% of their body has no positive prognosis and euthanasia is recommended
(Fowler and Wood, n.d.).
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Cold water or a cold compress (i.e. wet cloth) needs to be applied to the burn without
overcooling the animal. The animal may also need to be treated for shock, pain and
dehydration. If the burns are not mild and the animal is likely to have a poor prognosis and a
decision to euthanase or seek veterinary treatment will need to be made.

4.3

Treating conditions

4.3.1

Stress

Stress is one of the most common factors leading to death and disease in wildlife (QLD EPA,
2005). Signs of stress include:





trying to attack or escape
reduced activity or listlessness
grinding teeth
licking of forearms/shoulders/chest/hind limbs or flanks

The best way to treat stress is by placing the animal in a dark, quiet, warm (but not too
warm) environment to allow them to calm down. The use of a pouch/handling bag is
recommended where possible for mammals.
4.3.2

Shock

Shock is a result of a collapsed circulatory system and can occur due to stress, blood loss,
fluid loss, low blood pressure and a damaged heart. Many animals which are badly injured
show signs of shock.
Signs of shock include rapid pulse or breathing, hypothermia (e.g. mammals may shiver and
birds fluff their feathers) and pale/white gums. The signs of shock are not always obvious
and can develop over time. An animal in shock is usually still, quiet and cold.
Treatment for shock should first aim at reducing stress (e.g. covering the animal’s eyes),
stopping any visible signs of bleeding and then making sure the animal is kept warm and
quiet.
Oral fluids should not be given to animals in shock (Morgan, 2008). Once the animal has
been warmed up, warm fluids can be given.
4.3.3

Hypothermia

Hypothermia is caused by a lowering of the body temperature. Signs of hypothermia include
cold skin, lethargy, bradycardia (slow heart rate).
The animal needs to be gradually warmed with a constant artificial heat source (see Table 3)
such as body contact in a handling bag (if no other heat source available), heat lamp or a hot
water bottle.
It is preferable that the heat source comes from outside of the holding container and
directed at one end so the animal can move closer to or away from the heat source. If the
heat source is inside the holding container it must be padded or shielded to avoid the
animal burning itself. Care must be taken not to have any electrical connections or wiring
within reach of the animal. Place a small dish of water (that cannot be tipped over by the
animal) near the heat source. (Choy, 2006). Heat can be lethal so always keep a very close
watch as overheating is a danger.
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Once the animal has been warmed to its normal body temperature, high energy fluids can
be offered (e.g. Lectade®) (Choy, 2006).
Table 3 Suggested air temperatures for shocked and/or injured wildlife (QLD EPA, 2005)
Animal Type

Mammals

Birds

Reptiles
4.3.4

Recommended Air Temperature

Furless young

32°C

Furred young

28°C

Adults

28°C

Echidna

25°C

Featherless young

36°C

Feathered young

30°C

Adults

26-27°C

Snakes

30°C

Lizards

30°C

Freshwater turtles

26°C

Dehydration

Dehydration is the excessive loss of fluid from the body. It can be life threatening as it can
prevent every system in the body of an animal from functioning properly.
To check for signs of dehydration, in mammals, pinch the skin of the animal to check for
elasticity. Generally tenting of the skin will occur in a dehydrated animal (skin will have a
loss of elasticity and won’t bounce back when you pinch it). Sunken or dry eyes, a glazed
look and dry tacky gums are also signs of dehydration.
It is important not to offer fluid therapy to an animal until it is warm and its condition has
stabilised.
The best way to offer fluids (e.g. water or Lectade®) to an animal is by placing a shallow
container of water in with them as long as they cannot tip it and get wet. If they are unable
to drink by themselves, you can wet your fingers and touch the animals mouth, this usually
results in a swallow response. NEVER pour water down an animal’s throat.
Larger animals can go a bit longer without fluids, but smaller marsupials and birds require
fluids sooner. Native animals require special food and the wrong food can give them
diarrhoea which can lead rapidly to dehydration (e.g. native animals should not be given
cow’s milk).
Birds have a high metabolic rate and deteriorate rapidly. If you are unable to get the bird to
a rehabilitator straight away then the most important requirement is warmth and fluid. If
available, offer an electrolyte solution (e.g. Spark®, Hartmanns®) to the bird. Birds have an
airway in their throat, so never attempt to pour fluid down a bird's throat as you will drown
them.
The severity of dehydration will determine the most appropriate course of action. In all
cases, basic treatment and release as soon as possible is the preferred option however
seeking veterinary care or euthanasia should be considered if the prognosis is poor.
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4.3.5

Hyperthermia

Severe changes (renal failure, hypotensive shock, coma and death) can develop rapidly with
hyperthermia. Signs of hyperthermia include:









Rapid panting
Holding of wings away from the body
Hypersalivation
Licking of limbs/shoulders/chest/flanks (or dried saliva in those same areas)
Congested mucous membranes
Tachycardia (rapid heart rate)
Diarrhoea
Dehydration.

The animal must be placed in a cool quiet environment, gradually reducing the body
temperature with water and wet towels and cool circulating air.
4.3.6

Capture myopathy

Capture myopathy is a condition associated with the capture and handling of many species
of mammals and birds that results in degeneration of skeletal and/or cardiac muscle
(Shepherd et al. 1988). All ages and sexes are susceptible. The condition can result in sudden
death but death may occur weeks after capture as a result of complications including
abnormalities to posture and gait and increased susceptibility to predation (Abbott et al.,
2005). Signs and symptoms include a drooping head and neck, laboured breathing, tremors,
lethargy and lack of coordination or paralysis and collapse.
Prevention of the condition through efforts to minimise stress and especially hyperthermia
in animals is better than treatment options. Treatment is usually prolonged and for anything
but the mildest of cases prognosis for recovery is poor.
If you suspect an animal has capture myopathy, keep the animal calm, quiet and resting. Do
not chase the animal, approach quietly and if possible plan for two or more people to assist
in the capture. If capture myopathy is suspected and the animal is likely to have a poor
prognosis if left untreated, a decision to euthanase or seek veterinary care will need to be
made. Early diagnosis and treatment will make a successful recovery more likely.
The Department’s Animal Ethics Committee will require records of any animals suspected to
be suffering from capture myopathy.
4.3.7

Concussion

If an animal appears concussed (e.g. from hitting side of net, or flying into car window), it
should be placed in a dark environment (do not provide extra heat) and rechecked in 2-4
hours to reassess the situation (e.g. its ability to fly).
It is recommended that animals suffering concussion should not be released until after 24
hours to allow for complete recovery.
4.3.8

Parasitic load

Parasites are generally not emergency situations but can significantly hinder an animal’s
ability to recover (Choy, 2006). A sign that an animal may have internal parasites is that it is
extremely skinny. If it is suspected that an animal has a parasite burden care must be taken
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to avoid zoonotic diseases (see Section 9). Unless the animal is a particularly valuable
individual (e.g. part of a small reintroduced population or remnant threatened species),
treatment should not be given as it is not warranted and may be a sign of poor genetics. If
the animal is severely debilitated, then euthanasia should be considered for welfare
reasons.
Fleas, lice and mites can be treated with a topical insecticide (such as those containing
selamectin) and ticks and maggots removed with tweezers, however if an animal is infested
with maggots and they have invaded the body cavity, euthanasia is recommended (Choy,
2006).
4.3.9

Infections and diseases

If an animal is known to be infected with an infectious disease that cannot be successfully
treated (Psittacine Beak and Feather Disease, Australian Bat Lyssavirus) it should be
euthanased. Refer to the Department SOP for Managing Disease Risk in Wildlife
Management for advice on euthanasia. Care must be taken to avoid zoonotic diseases (see
Section 9).

4.4

Other first aid situations

4.4.1

Venomous bites and stings

Bites and stings can be dangerous to an animal if they are allergic to the venom injected.
Signs of bites or stings can include drooling, vomiting, muscle weakness, difficulty breathing,
convulsions etc.
Pressure immobilisation is used for snake and spider bites. Cold compress can be applied to
other bites and stings, however unless threatening the animal’s ability to breath or you
suspect bite/sting from a venomous animal, treat for shock and reassess regularly before
release.
If you suspect a venomous snake or spider bite then the animal is likely to have a poor
prognosis if left untreated. A decision will need to be made to euthanase or seek veterinary
treatment.
4.4.2

Car strike

Kangaroos, wallabies, possums, bandicoots, reptiles and birds are often found injured
beside the road. Injury can vary from shock, fractures to internal bleeding. The severity of
the injury will determine the most appropriate course of action. In all cases basic treatment
and release is the preferred option however seeking veterinary care or euthanasia should be
considered if prognosis is poor.
4.4.3

Dog or cat attacks

Cats often prey on smaller mammals, reptiles and birds. Dogs usually attack larger animals
such as possums, wallabies, bandicoots, birds and bobtails. Both dogs and cats have a lot of
bacteria in their mouth and it is typical for infections to result from bite wounds (QLD EPA,
2005). Any open wounds should be lightly covered to prevent fly strike. The severity of the
injury will determine the most appropriate course of action. If the prognosis is poor a
decision will need to be made to euthanase or seek veterinary treatment.
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4.4.4

Poisoning

Poisons can be swallowed, inhaled or absorbed through the skin. Poisoning of native
animals generally occurs through ingestion of the poison (e.g. Ratsack®), or by eating prey
that has been poisoned. Insectivorous mammals may be affected by insecticidal poisons.
Signs that an animal has been poisoned include:









Vomiting
Salivation
Muscle tremors
Uncoordinated
Convulsions
Paralysis
Coma
Death

If you suspect poisoning then the animal is likely to have a poor prognosis if left untreated.
A decision will need to be made to euthanase or seek veterinary attention. The Poisons
Information Helpline (13 11 26) can be contacted for more advice.
4.4.5

Oil contamination

When handling oiled wildlife it is imperative to wear protective clothing, gloves and eye
wear (certain bird species are notorious for inflicting eye damage) and ensure that if there
are strong vapours emanating from the oiled animal you only deal with it in a well ventilated
area.
Animals contaminated with oil will ideally require a veterinary assessment and treatment to
enhance survival rates and prevent further illness. The types of wildlife affected during an
oil spill event will vary depending on the location of the spill. Birds are usually the
predominant type of wildlife affected. However other species may also be affected,
including potentially dangerous species (e.g. seals, sea lions, dolphins, sea snakes,
crocodiles) and should only be dealt with by persons with the appropriate experience.
Oil destroys the water proofing and insulation of feathers (for birds) and fur (for seals and
sea lions) and therefore water penetrates the animal’s fur and rapidly results in loss of heat,
as well as buoyancy and flight. Birds that are unable to fly are also more vulnerable to
predation. Further, the presence of oil on the feathers, and the inability to thermoregulate,
stimulate the bird to preen fastidiously to try and restore the integrity of the feathers. Oiled
birds will often preen at the exclusion of all other activities, including feeding and resting.
Birds can also ingest or inhale oil as they try to preen oil from their feathers or feed on a
contaminated food source. While ingestion and inhalation can kill animals immediately,
more often it results in lung, liver, gastro-intestinal, neurological and kidney damage. The
immune system is also often suppressed making animals more susceptible to other diseases.
Oiled birds generally enter care in a significantly debilitated state. suffering dehydration,
hypothermia, nutritional compromise and the stress of capture, transport and handling. It is
consequently imperative not to rush into washing the bird immediately. A period of fluid
therapy, nutritional support and rest are essential, ideally under veterinary care, in order to
enhance the chances of survival through the cleaning process.
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Instructions for the initial triage and first aid, washing, rinsing, drying and assessment of
waterproofing of oiled animals is available in Appendices F and G of the Western Australian
Oiled Wildlife Response Plan (Department of Parks and Wildlife and AMOSC, 2014). Further
technical advice is available in the Rescue and Rehabilitation of Oiled Birds Field Manual
(Walraven, 2004).
Once an animal has regained its waterproofing and is in a reasonable body condition,
releasing it as soon as possible is the preferred option. If oil has been cleaned off and the
animal is healthy but has significant damage to the feathers then flight, insulation and
waterproofing function may be compromised. If this is the case, then birds cannot be
released until a moult has occurred and new feathers have grown.
4.4.6

Mass casualties

When large numbers of animals require first aid (e.g. oil spills, cetacean stranding, bushfire
etc.) it is critical to triage them. Human resources should be allocated to the animals that
have the best chance of survival. Effective triage avoids prolonged suffering in animals that
require immediate euthanasia.
When mass casualties are found immediately contact the Wildcare Helpline on (08) 9474
9055.
4.4.7

Orphans and evicted pouch young

All records regarding orphans (their care and fate) needs to be kept for annual reporting
requirements of the Department’s Animal Ethics Committee approved projects. If pouch
young are taken into care the rehabilitator must comply with the requirements of
Regulation 28 of the Wildlife Conservation Regulations 1970.
MAMMALS: If you find a dead marsupial, check the pouch for joeys as they can survive for
several days after the mother’s death. For advice on evicted pouch young refer to the
Department SOP for Care of Evicted Pouch Young.
BIRDS: Some birds, especially young fledglings found on the ground generally do not require
first aid. Some baby birds are left for a short time while their parents forage for food.
Removing a baby bird unnecessarily can be very detrimental to its well-being. Unless the
animal is in immediate danger (they should be left or put in a safer place off the ground) just
keep an eye on it to ensure a parent returns to care for the baby. If the chick is featherless
and you cannot find the nest it fell from it will need to be taken into care.
Orphan birds should be kept warm (especially featherless young). See Table 3 for suggested
air temperatures for young birds. Humidity should be maintained at around 50-60%.
Orphan birds need to be taken to a wildlife rehabilitator for rearing within 1-2 hours. Oral
fluids can be given to orphans by dropper to the beak if held for a longer period of time
BATS: Australian bats have the potential to be infected with Australian Bat Lyssavirus (see
Section 9) and anyone handling bats must be vaccinated and use appropriate protective
gear (e.g. gloves)
The baby bat should be offered a folded towel (or any other material such as a jumper) to
cling onto as a substitute mum. Once the bat is clinging onto the towel, wrap another towel
around it to keep it warm.
Orphan bats need to be taken to a wildlife rehabilitator for rearing.
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4.5

Euthanasia

If the prognosis is poor or the animal is unsuitable for release, a decision to euthanase must
be made. In some cases this will be obvious and in others a period of observation,
assessment and evaluation is required. Refer to the flowchart in the Department SOP for
Humane Killing of Animals under Field Conditions.
If the animal is an unusual or rare species, it may be of scientific interest. Bag, label and
freeze the dead animal. The animal should be passed onto an appropriate organisation (the
Department or the Western Australian Museum). Refer to the Department SOP for
Vouchering Vertebrate Fauna Specimens for more advice.
Where legislation allows and the operator has received appropriate training and
endorsement, euthanasia may also be performed by wildlife rehabilitators, wildlife authority
personnel, RSPCA officers and police.

4.6

Transport

If possible inform the vet/wildlife rehabilitator receiving the animal, so they can be prepared
for its arrival.
All animals must be contained during transport so they cannot escape. Ensure the
container/bag is safely restrained within the vehicle (not in the boot or in an area near
exhaust fumes). Keep in mind the kicking ranges of animals contained when placing them in
the vehicle (e.g. a kangaroo contained in a sack will still be able to kick with force). Minimise
noise, light and visual stimuli around the animal and provide adequate ventilation. Care
needs to be taken when driving. The duration should be short if possible and the animal
checked intermittently (Vogelnest and Woods, 2008).
For advice on transporting animals refer to the Department SOP for Transport and
Temporary Holding of Wildlife

4.7

Record keeping

Record keeping is important in wildlife rescue/first aid. A detailed history gives rehabilitators
or veterinarians information about the situation and also allows the animal to be returned
to the exact location of origin if rehabilitation is successful.

5

Emergency contacts

For further advice should you find a sick, injured or orphaned native animal contact
Wildcare Helpline on (08) 9474 9055. The Wildcare Helpline operates 24 hours a day, seven
days a week, diverting to afterhours numbers at nights and weekends, to provide immediate
assistance.
Other numbers you may need to aid in helping the animal (or yourself) include:






Poison Info
Electricity
Water
Gas
Police

13 11 26
13 13 51
13 13 75
13 13 52
13 14 44 (non-life threatening situations)
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6

Level of Impact

The intention of providing first aid is to have a beneficial positive impact on the welfare of
animals involved. There are a range of ways to increase the chance of a positive outcome
and some of these are highlighted in the next section. Euthanasia is a possible end point and
should be considered if it’s in the best interest for the animals involved.

7

Ethical Considerations

To reduce the level of impact of the administration of first aid on the welfare of animals
there are a number of ethical considerations that should be addressed.

7.1

First aid equipment

Personnel involved in trapping animals will need to be prepared and have the necessary
equipment on hand (e.g. first aid kit, teats, Lectaid, Fixamull tape, hot water bottle, handling
bags etc.) in case of injuries or pouch young eviction.
Where first aid equipment is not on hand, improvisations will need to be made in order to
administer first aid (e.g. if no hot water bottles are available, body heat will need to be used
to warm animals).

7.2

Wildlife rehabilitators

Personnel must ensure that wildlife rehabilitators are notified prior to the commencement
of trapping where pouch young evictions are likely to occur (e.g. trapping of woylies and
quenda). This ensures that rehabilitators are ready to receive animals and reduces time
wasted trying to find rehabilitators if a pouch young is evicted and are in need of emergency
care. Rehabilitators will also often assist with transportation of animals to reduce the time
required to stabilise pouch young. Refer to the Department SOP for Care of Evicted Pouch
Young.
Contact the Department’s Animal Ethics Committee Executive Officer for recommended
rehabilitators.

7.3

Animal handling

To ensure minimal stress to an animal, they should only be handled for as long as required
to determine the extent of injury/illness and apply initial first aid. Mammals can be placed in
a bag and examined by exposing small portions of the body through the bag opening to
reduce stress.

7.4

Veterinary treatment

Personnel are required to treat injured animals during trapping/marking activities and when
appropriate decide whether an animal may require further veterinary treatment. All eye
injuries require treatment and an animal should never be released with an eye
injury/infection.
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7.5

Injury, unexpected deaths and euthanasia

If an animal is seriously injured, refer to the flowchart in the Department SOP for Humane
Killing of Animals under Field Conditions to make the decision on whether or not to
euthanase or seek veterinary care. If euthanasia is deemed necessary then it needs to be
implemented humanely.
For projects approved by the Department’s Animal Ethics Committee, adverse events such
as injury, unexpected deaths or euthanasia must be reported in writing to the AEC Executive
Officer on return to the office (as per 2.2.28 of The Code) by completing an Adverse Events
Form. Guidance on field euthanasia procedures is described in the Department SOP for
Humane Killing of Animals under Field Conditions. Where disease may be suspected, refer to
the Department SOP for Managing Disease Risk in Wildlife Management for further
guidance.

8

Competencies and Approvals

Department personnel, and other external parties covered by the Department’s Animal
Ethics Committee, undertaking projects that may involve applying first aid to animals
require approval from the committee and will need to satisfy the competency requirements
detailed in Table 4. This is to ensure that personnel involved have the necessary knowledge
to apply first basic first aid to animals. Other groups, organisations or individuals using this
SOP to guide their fauna monitoring activities are encouraged to also meet these
competency requirements as well as their basic animal welfare legislative obligations.
It should be noted that details such as intensity of the study being undertaken will
determine the level of competency required and Table 4 provides advice for basic
monitoring only.
Table 4 Competency requirements for Animal Handlers of projects using first aid to treat
animals
Competency category

Competency requirement

Competency assessment

Licence to take fauna for
scientific purposes (Reg 17)
Wildlife licences

OR
Licence to take fauna for
educational or public purposes
(Reg 15)

Provide licence number

Formal training
Note: Suitable levels of
skills/experience can
substitute for formal
training requirements

Department Fauna
Management Course or
equivalent training

Provide course year

Animal handling and
processing
skills/experience

Experience in handling the
species likely to be
encountered during

Personnel must be confident at hand
capture and handling of species likely
to be encountered during monitoring
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Competency category

Competency requirement

Competency assessment

monitoring and surveying.

and surveying. They should be
familiar with first aid procedures.
This experience is best obtained
under supervision of more
experienced personnel.
Estimated total time in field: Min 2
years involved in similar projects.

Euthanasia
Note: Any of the following
competencies may be
required depending on the
euthanasia methods
chosen for the project.

9

Training and experience in the
use of manual techniques
Training and experience in
using firearms
Qualifications, training and
experience in using drugs

Refer to Department SOP for Humane
Killing of Animals under Field
Conditions for competency
requirements.

Occupational Health and Safety

Always carry a first aid kit in your vehicle and be aware of your own safety and the safety of
others as well as the animals when handling.
A job safety analysis is recommended prior to undertaking any monitoring which involves
hand capture. This safety analysis should include the following considerations.

9.1

Animal bites, stings and scratches

Care should be taken when handling animals to avoid bites, stings or scratches. All inflicted
injuries (even superficial ones) should be appropriately treated as soon as possible to
ameliorate possible allergic reaction, prevent infection and promote healing.
To improve safety, field personnel should be aware of the treatment for snakebite and carry
appropriate pressure bandages. Personnel should also have up-to-date tetanus vaccinations.
Department personnel must not capture bats unless fully vaccinated against Australian Bat
Lyssavirus.
If Department personnel or volunteers are injured, please refer to the Department’s Health
and Safety Section’s ‘Report a Hazard, near-miss or incident’ intranet page, which can be
found
at
http://intranet/csd/People_Services/rm/Pages/ReportingHazards,NearMissesandIncidents.aspxZoonoses.

9.2

Zoonoses

There are a number of diseases carried by animals that can be transmitted to humans (i.e.
zoonoses such as Toxoplasmosis, Leptospirosis, Salmonella). All personnel must take
precautions to minimise the risk of disease transmission to protect themselves, their
families and wildlife populations.
Advice on minimising disease risk is contained in the Department SOP for Managing Disease
Risk in Wildlife Management.
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9.3

Allergies

Some personnel may develop allergies when they come in contact with animal materials
such as hair and dander. Personnel known to develop allergies should wear gloves when
handling animals and long sleeved pants/shirt.
People with severe allergies associated with animals, with immune deficiency diseases or on
immunosuppressant therapy should not engage in the handling of wildlife.

10

Further Reading

The following SOPs have been mentioned in this advice regarding applying first aid to
animals and it is recommended that they are also consulted when proposing fauna related
activities.








Department SOP
Department SOP
Department SOP
Department SOP
Department SOP
Department SOP
Department SOP

Vouchering Vertebrate Fauna Specimens
Hand Restraint of Wildlife
Hand Capture of Wildlife
Transport and Temporary Holding of Wildlife
Care of Evicted Pouch Young
Humane Killing of Animals under Field Conditions
Managing Disease Risk in Wildlife Management

For further advice refer also to:





11

The Department’s Standards for Wildlife Rehabilitation in Western Australia.
https://www.dpaw.wa.gov.au/get-involved/wildlife-rehabilitation-and-courses/160minimum-standards-for-wildlife-rehabilitation-in-wa
The Department’s Oiled Wildlife Response Plan 2014.
https://www.dpaw.wa.gov.au/management/marine/marine-wildlife/marinewildlife-response?showall=&start=2
Walraven, E. (2004). Field Manual: Rescue and Rehabilitation of Oiled Birds. New
South Wales: Zoological Parks Board of New South Wales.
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12

Appendix 1
Sick or injured animal

Assess immediate threats and
whether it is safe to approach the
animal

Threats can be ameliorated

Too dangerous

Visually observe the animal for
obvious signs of injury,
abnormal behaviour etc.

If possible, seek expert help
for the animal (e.g. ranger,
wildlife officer) or situation
(e.g. power company)

Assess if it is safe and
possible to contain and
handle the animal

Animal can be safely
contained and handled

Animal cannot be safely
contained or handled

Assess injury or illness

Leave the animal

Seek expert help
Requires basic care

Requires expert care

Not treatable

Treat with basic care

Seek veterinary care or
expert help

Euthanase

Figure 1 Decision-making process for treating wildlife with first aid.
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1

Purpose

This standard operating procedure (SOP) provides advice on the humane killing of animals
under field conditions for personnel conducting biological surveys, fauna monitoring
programs, captive breeding programs, translocations and introduced predator control, and
handling sick, injured, orphaned and confiscated fauna. This document is intended as an
operational guide to facilitate appropriate humane killing practices, and ensure that animals
do not suffer unnecessarily. The humane killing of animals may be required for a number of
reasons including;
•
•
•
•

Emergency euthanasia of animals with untreatable injuries or illness/disease where
an animal may be suffering.
As a requirement of a research procedure or vouchering purposes.
Destruction of live-captured declared pest animals where release is prohibited.
Diagnostics and disease screening for emerging diseases/zoonoses

This standard operating procedure provides advice on the humane killing of animals in fauna
research and management under field conditions only.

2

Scope

This SOP has been written specifically for scientific and education purposes, and endorsed by
the Department’s Animal Ethics Committee. However, this SOP may also be appropriate for
other situations.
This SOP applies to all activities involving fauna that are undertaken across the State by
Department of Biodiversity, Conservation and Attractions (hereafter Department) personnel.
It may also be used to guide fauna-related activities undertaken by Natural Resource
Management groups, consultants, researchers and any other individuals or organisations. All
Department personnel involved in fauna monitoring and management should be familiar with
the content of this document.
Projects involving wildlife may require a licence under the provisions of the Wildlife
Conservation Act 1950 and/or the Biodiversity Conservation Act 2016. Personnel should
consult the Department’s Wildlife Licensing Section and Animal Ethics Committee Executive
Officer for further guidance. In Western Australia any person using animals for scientific
purposes must also be covered by a licence issued under the provisions of the Animal Welfare
Act 2002, which is administered by the Department of Primary Industries and Regional
Development. This SOP complements the Australian code of practice for the care and use of
animals for scientific purposes (The Code). The Code contains an introduction to the ethical
use of animals in wildlife studies and should be referred to for broader issues. A copy of the
code may be viewed by visiting the National Health and Medical Research Council website
(http://www.nhmrc.gov.au).

3

Definitions

Animal handler: A person listed on an application to the Department’s Animal Ethics
Committee who will be responsible for handling animals during the project.
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Anoxia: A lack or absence of oxygen.
Caudally: Of or towards the posterior part of the body.
Cervical: Relating to the neck.
Euthanasia: the humane killing of an animal, in the interests of its own welfare, to alleviate
pain and distress.
Humane killing: the act of inducing death using a method appropriate to the species that
results in a rapid loss of consciousness without recovery and minimum pain and/or distress
to the animal.
Intraperitoneal: Referring to injection into a specific site in the abdominal body cavity.
Intravenous: Within a vein.
Neonate: A newborn, up to four weeks old.
Point Blank: 0.1-2m brain shot via firearm.
Temporal: Pertaining to or situated near the temple or temporal bone of the skull.
Ventral: Pertaining to the venter or belly; abdominal.
Zoonoses: Any infectious disease transmitted to humans from contact with animals.

4

Deciding When Humane Killing Is Necessary

In most situations the decision to humanely kill an animal must be based on the perceived
degree of suffering and the chances of recovery. If an animal is severely injured and is
suffering, it must be relieved of its suffering as soon as possible. Although there may be many
different circumstances under which a decision process is carried out, generalised guidance
criteria are provided in Figure 1.
Note the following when using the decision-making flow chart:
•
•

•

There may be other reasons for humane killing to be necessary other than the animal
being sick, injured and/or orphaned.
For a list of Threatened species in Western Australia, refer to the Department’s
Threatened Species and Communities webpage
https://www.dpaw.wa.gov.au/plants-and-animals/threatened-species-andcommunities
If it is decided to humanely kill the animal, contact the Department’s Species and
Communities Branch via fauna@dbca.wa.gov.au to find out whether a research or
educational institution is interested in receiving specimens.

Humane killing should only be carried out after giving due consideration to the following
factors (in order of priority):
1.
2.
3.
4.
5.

Human safety
Animal welfare
Practicality
Skill
Aesthetics
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Figure 1 Decision making flow chart for sick, injured and/or orphaned fauna.
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Department fauna research projects must have an Emergency Euthanasia Action Plan
developed for the project, and have it identified and endorsed in the AEC application. This
action plan should identify and address all potential situations where emergency euthanasia
may be required as part of the tasks and duties to be undertaken by personnel and the
protocol assigned to manage individual situations. All staff must be aware of the agreed action
plan prior to undertaking field work. Where unforeseen situations occur that are not
designated under an action plan, general guidance for decision making is described below.

5

Humane Killing Process

The goal of using humane killing techniques is to produce a painless, rapid death and to avoid
stressing or alarming the animal. Animals should be humanely killed in a quiet area, away
from other animals, as distress signals from a sick or injured animal may cause fear and
distress for others within audible reach. The technique used should be as reliable, simple, safe
and effective as possible, should only be performed by competent personnel, and should not
cause undue stress to human observers. Wherever possible, it should be conducted away
from members of the public, but in doing so, should not add additional stress to the animal.
Remember that your safety and the safety of co-workers and volunteers is the first priority.
Upon deciding it is necessary to humanely kill an animal, the preferred methods are
dependent upon a number of factors:
•
•
•
•
•
•

The animal species and age grouping.
If the animal is injured, the severity of the injury (i.e. is immediate euthanasia
required).
Overall stress level of the animal (i.e. can the animal be safely handled and
transported).
Available transportation and time (i.e. distance to a veterinary clinic or wildlife
rehabilitation facility, is appropriate transportation equipment on hand).
Location (e.g. proximity to people and infrastructure in relation to firearm safety).
Practicality of the method in regards to the nature of the animal and the situation, and
presence of appropriately experienced personnel (i.e. can the animal be safely
handled and chosen methods safely administered).

Expert judgement will be required to determine the most appropriate means to proceed. The
suitability of the methods in individual circumstances will be at the discretion of the Chief
Investigator of the project.
The following list, in order of priority, can be contacted to assist in decision making:
•
•
•
•

Principal Zoologist, Species and Communities Branch, Department of Biodiversity,
Conservation and Attractions ((08) 9219 9511)
Perth Zoo Veterinary Department
A local veterinarian, preferably with experience with the specific species. It is
preferable to have a local veterinarian pre-selected prior to undertaking fauna-related
activities.
Registered fauna rehabilitation facility with experience with the specific species. It is
preferable to have a regular wildlife rehabilitator pre-selected prior to undertaking
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fauna-related activities. However, the Wildcare Helpline can be reached on: (08) 9474
9055 (24 hrs) and may be able to connect you to the nearest registered rehabilitation
facility.
Procedures are preferably performed by a person competent in, or qualified for, the method
to be used, or under the supervision of a competent person. The methods recommended for
humanely killing animals in various field situations described in this standard operating
procedure include:
•
•
•
•

Injectable chemical agents (lethal injection)
Shooting via firearm
Blunt force trauma
Cervical dislocation

Further details regarding the appropriateness and circumstances under which each is carried
out are described in detail in the following sections. There are numerous methods not
described in this SOP which are generally considered as either unsuitable for field conditions
in the context of this document or not acceptable. However, there are situations in which
alternate methods not described may be valid upon approval by the Department’s Animal
Ethics Committee. For example, there are continual advances in specialised equipment such
as captive bolt mechanisms that may be suitable for use in field conditions.
The use of either injectable chemical agents or firearms (where considered appropriate to the
situation) are the preferred methods for humanely killing animals, where the required
accreditation, equipment and personnel skills are available, it can be applied in a timely
manner, and does not cause additional stress to the animal. This may be difficult when in
remote locations. Blunt force trauma and cervical dislocation are acceptable methods in these
situations. Refer to Table 1 for the limitations of each method that must be considered when
deciding how to proceed.
Note: This general guidance will not conform to all situations and all incidents must be
assessed on an individual basis.
If an animal that is to be humanely killed has dependent offspring, then the dependant
offspring must also be humanely killed unless care can be provided for them (see Figure 1).
This would require planning for the care and subsequent release of the animal in regards to
time and resources required to ensure its suitability for release; and an appropriate
designated release site. For further information refer to the Department SOP for Care of
Evicted Pouch Young.

6

Humane Killing Techniques Under Field Conditions

Ideally either injectable chemical agents or firearms should be used to humanely kill animals
wherever possible. However, if the equipment required is not on hand, trained personnel are
not available to carry out these techniques or the condition/characteristics of the animal
and/or field environment do not favour the accurate and successful application, then
alternate methods must be used. The methods outlined below and in the following tables are
based on laboratory testing and Department experience. Table 1 is designed as a quick overall
reference summary of the most humane and ethical methods of euthanasia under field
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conditions. Table 2 outlines the factors associated with each method that should be
considered and mitigated where possible.
Note: Table 1 must never be used in isolation and must be used in conjunction with the
explanatory information that follows. The information contained in this SOP is general
guidance only.
Table 1 Recommended techniques for humanely killing animals. The symbols denote ✓
recommended,  not recommended and X not acceptable (adapted from Reilly, 2001).
Species/Animal
Class

Lethal
Injection

Shooting

Blunt Trauma

Cervical
Dislocation

Small mammals (e.g.
bats, mice, rats)

✓



✓

✓
(under 150g only)

Medium sized
mammals (e.g. quolls,
bandicoots, rabbits)

✓

✓

✓

✓
(juveniles under
150g only)



✓
(juveniles under
150g only)

Dingoes, dogs, foxes
and cats

✓

✓

Kangaroos and
wallabies

✓

✓
(brain shot
preferable; heart
shot acceptable)

✓

✓
(pouch young
under 150g only)

Birds

✓

✓
(medium and large
birds only)

✓

✓
(small and medium
birds only)

Lizards and snakes

✓



✓

X

Freshwater turtles

✓



✓

X

Marine turtles

✓

✓
(brain shot only)

✓

X

Crocodiles



✓
(brain shot only)

✓
(juveniles only)

X

Amphibians





✓

X

Fish





✓

✓
(small fish only)

Cetaceans, sirenians
and pinnipeds

X

✓

X

X
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Table 2 Qualitative comparison of recommended euthanasia methods.
Factors

Lethal Injection

Shooting

Blunt Trauma

Cervical
Dislocation

Level of certification
and training

High

High

Low

Medium

Specialised
equipment and
costs

High

Medium

Low

Low

Potentially
prolonged as
handling and
sedation is
required first

Instant if
accurate
placement of
shot

Instant if animal
can be
approached and
struck quickly

Potentially
prolonged as
handling is
required first

Potentially high
during handling

Low if accurate
placement of
shot

Low if stress is
reduced by
approaching
from behind

Potentially high
during handling

Level of risk/hazard
to personnel health
and safety

High

High

Low

Low

Level of amenity
and distress to
personnel and the
public

Low

Medium

High

Low

Relative time to
death from
commencement of
procedure

Stress to animal

6.1

Injectable chemical agents (lethal injection)

This technique involves administration of a barbiturate overdose either by the intravenous,
intracardiac or intraperitoneal injection. Barbiturates are able to depress the central
nervous system leading to death following cessation of breathing and heart function. Refer
to Table 1 for general guidance on the suitability of lethal injection for a selection of
common species. Administration of injectable chemical agents is a specialised method of
euthanasia that requires significant training, particularly for use in field situations. Injectable
solutions of Sodium Pentobarbitone can be used for humane euthanasia of most
vertebrates however its use as a sole agent is often restricted in its applicability to certain
groups of species in field situations due to safety and practicality factors.
The most efficient route for the solution to enter the blood stream and take effect is via
intracardiac and intravenous injection. Accurate administration via intracardiac and
intravenous is highly technical and requires significant training and experience. Injection by
the intraperitoneal route is generally used in the field environment and while not as
technically difficult as the other injection methods still requires training and a detailed
understanding of dose rates. Expertise is required to inform under what conditions and for
what species a given method will be suitable. When used at high concentrations
pentobarbital causes pain on injection and therefore a sedative such as Zoletil may often be
administered first. Sedation aims to reduce stress to the animal and eliminate potential
pain while allowing the operator to accurately administer the injection.
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It is critical to ensure confirmation of death post administration of pentibarbital, particularly
when using a sedative. It must be confirmed that the technique has been performed
correctly and that the animal has not simply been sedated without being euthanased.
Department personnel seeking to use this method must be trained in the correct dose rates
and injection techniques by an experienced veterinarian, be supervised by qualified staff in
administration until deemed competent, and understand storage and safety procedures.
Euthanasia solutions can only be administered by Department personnel who have satisfied
the applicable permit requirements of the Western Australian Department of Health (DoH).
A permit from the DoH is required for use and storage of S4 drugs (scheduled prescription
only medicine or prescription animal remedy). Storage facilities must be registered and
double lock secured. Such drugs must also be securely locked in a container during
transport.

6.2

Firearms (shooting)

Shooting is a quick and effective means of humanely killing animals and commonly the most
practical method in field situations, particularly where animals cannot be safely handled and
restrained. Shooters can euthanase an animal from a distance, and assuming the placement
of an accurate shot, it produces an instant or rapid death.
Shots must be aimed so that the projectile enters the brain or heart, causing instant loss of
consciousness. The shooter must always aim for a brain shot, a heart shot is only justifiable
where the accuracy required for a brain shot cannot be achieved or where there are
diagnostic considerations (e.g. taxonomic studies). Diagrams illustrating points of aim for the
brain shot (and heart shot if required) are described for common species in Appendix II.
Note: shooting is generally only suitable for larger animals.
Shooting requires specialised equipment and must only be carried out by personnel who have
completed nationally recognised training, who have been issued a nominated persons
authorisation by Western Australian Police and who are listed on the Department’s Corporate
Firearms Licence. A guide to the recommended firearms, calibre and shot specifications for
the ethical and humane shooting of common animals are shown in Appendix I.
Firearm users must strictly observe all relevant safety guidelines relating to firearm
ownership, possession and use. All people should stand well behind the shooter when an
animal is being shot and the line of fire chosen should prevent accidents or injury from stray
bullets or ricochets.
Animals must not be shot from a moving vehicle or platform. The animal must be clearly
visible, stationary, within the appropriate range and shot using the appropriate calibre and
cartridge specifications (see Appendix I).
The firearm specification and techniques described in Appendices I and II are a guide only and
do not cover all species:
•
•

The final choice of minimum calibre and shot size/type may depend on the known
behavioural characteristics of the species (e.g. wary vs. approachable, ground forager
vs. canopy forager for birds).
Further specialist training in addition to the Department’s Firearms Training Course is
required for the destruction of marine species.
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•

6.3

Species specific research should be undertaken and expert advice sought as part of an
Emergency Euthanasia Action Plan to determine the most appropriate shooting
method prior to undertaking field work.

Blunt force trauma

This technique involved a hard, sharp blow to the base of the back of the skull with a blunt
metal or heavy wooden bar. Blunt force trauma is usually recommended to humanely kill
reptiles, amphibians and small to medium sized mammals. This method should only be
utilised where the person has some experience in the practice of blunt force trauma, feels
comfortable in carrying out the technique and can be followed by a secondary method of
euthanasia where appropriate (e.g. cervical dislocation, decapitation) if there is uncertainty
as to final death.
The anatomy of the skull varies greatly between species and some will require more force
than others to be an effective and humane method. The operator must be confident of
performing the technique quickly and effectively. This method should not be used where the
behaviour of a stressed animal will impede the operator carrying out the method quickly and
effectively.
Note: this method can lead to undesirable damage to key body parts that are important for
taxonomic studies. If the head must be preserved intact, for scientific purposes, an alternative
technique should be used. Refer to the Department SOP for Vouchering Vertebrate Fauna
Specimens for further guidance.

6.4

Cervical dislocation

Cervical dislocation leads to separation of the skull and the brain from the spinal cord by
pressure applied posterior to the base of the skull, damaging the brain stem which controls
respiration and heart activity. This is an acceptable method of humane killing for small animals
that are easily handled (e.g. small to medium sized birds or mammals up to 150g). Some
consideration should be given to the cervical anatomy and degree of musculature when
assessing if it is appropriate for the animal in question. This requires training gained under
the supervision of more experienced personnel.
This technique involves holding the animal prostrate on a solid surface with the thumb and
forefinger of the operator firmly squeezing the neck behind the head of the animal. The
hindquarters are grasped firmly with the free hand and pulled caudally away from the head.
An instrument such as scissors or a steel rod can be used in place of the thumb and forefinger.
For birds, the legs are taken in the left hand and the head held between the first two fingers
of the right hand with the thumb under the beak. A sharp jerk with each hand, pulling in
directly opposite directions will break the spinal cord and carotid arteries.
The operator must be confident of performing the technique quickly and effectively. Cervical
dislocation should only be performed by a person experienced in the technique for that
species. This method should not be used where the behaviour of a stressed animal will
impede the operator carrying out the method quickly and effectively.

6.5

Confirmation of death

After administering any of the humane killing methods, it is essential to establish that the
animal is dead before disposing of the carcass. This can be difficult for some animals such as
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reptiles and amphibians. A combination of criteria is most reliable in confirming death, and at
least three signs must be used to establish that death has occurred, including:
•
•
•
•
•
•
•

absence of a heart beat;
lack of pulse;
no corneal reflex or response by the eyelid (where applicable) when stimulated and
glazing of the eyes;
absence of breathing;
loss of reflex (eg. no response to firm toe pinch in mammals)
loss of colour (changing from pink to white or grey/blue) in the mucous membranes.
rigor mortis

Absence of breathing should not be used as the sole criteria to confirm death.
Methods should be appropriate to the species being euthanased. If there is any doubt about
confirmation of death, a secondary euthanasia method must be used to ensure the animal is
dead.
Additional care must be taken to ensure death following euthanasia in ectothermic
vertebrates such as fish, reptiles and amphibians. Such animals may normally exhibit very
low heart rates, and can hold their breath for an hour or more. Absence of heart beat and/or
breathing will not necessarily provide confirmation of death in these animals and they must
be monitored closely; a secondary method of euthanasia may be required to confirm death.

6.6

Preservation and/or disposal of dead animals

Guidance for the preservation of animals for post-mortem, pathology testing and DNA
analysis is provided below. If not required for scientific purposes, dead or euthanased animals
should be offered to the Western Australian Museum which holds the research collection
forming the basis of our understanding of the State’s biodiversity. Contact the Species and
Communities Branch via fauna@dbca.wa.gov.au or (08) 9219 9511 for contact details of
research and education institutions that are interested in receiving specimens. Detailed
information regarding the vouchering of specimens can be found in the Department SOP for
Vouchering Vertebrate Fauna Specimens.
Pathology and post mortem
•

Refrigeration is often the most practical preservation method and is sufficient where
the specimen can reach a veterinarian for examination within 48 hours. Refrigeration
may be particularly useful where the entire body of a larger animal requires
examination and preserving fluid is impractical. The body of the animal can be
wrapped in newspaper and placed in a well labelled plastic bag prior to chilling.

•

Formalin is the ideal preserving fluid, particularly where examination of a specimen is
likely to be delayed beyond 48 hours. Note: formalin is hazardous. It requires careful
handling and containers used to hold samples must be well labelled. Tissue samples
can be placed in a volume of 10% buffered formalin solution equal to at least ten times
the tissue volume to ensure adequate preservation. Due to the hazards involved in
handling this substance it is more practical for the entire body of small specimens or
for samples taken from larger specimens.

DNA analysis
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•

100% ethanol is most efficient where DNA analysis is required. The body cavity must
be opened along the ventral mid-line to allow the preservative to penetrate the
internal organs and the animal must be immersed in about five times the volume of
the specimen. 70% ethyl alcohol (a mix of seven parts methylated spirits to three parts
water) will suffice in most cases for small specimens if ethanol is not available.

If the specimen is NOT required for the Western Australian Museum collection or other
scientific or educational purposes, the body should be buried at an appropriate site, disposed
of at an approved refuse disposal site or disposed of by a veterinary clinic. Dead animals carry
and shed infective agents, so appropriate care and hygiene must be maintained during
handling, storage and transport of specimens and carcasses (refer to the Department SOP for
Managing Disease Risk in Wildlife Management).
If burying a carcass, ensure it is buried sufficiently to prevent scavenging. The recommended
minimum depth of burial is 1m. Where secondary poisoning may be a potential risk to other
fauna (i.e. where injectable chemical agents have been used) or other disease risks apply, it
may be necessary to incinerate the carcass or cover it with lime before burial. Contact the
Local Government Authority to arrange for disposal of animals that have been euthanased on
Shire land.

7

Level of Impact

The impact of the above humane killing procedures on fauna should be low if experienced
personnel are available to carry out techniques correctly. Incorrect or inappropriate use of
the above techniques can potentially result in a high level of impact and care should be taken
to minimise the level of impact where possible.
Potential impacts include:
•
•
•
•

Distress to animals during handling (refer to the Department SOP for Hand Restraint
of Wildlife).
Pain (where a technique is administered incorrectly or ineffectively).
Physical injury to the animal (in trying to restrain an animal or an animal causes itself
further harm as a result of distress).
Transmission of infectious agents to animals as result of poor hygiene practices (refer
to the Department SOP for Managing Disease Risk in Wildlife Management).

Note: Ineffective attempts to humanely kill an animal can potentially promote high levels of
stress and suffering.
Where personnel are not equipped to perform the appropriate euthanasia method correctly,
or do not feel comfortable in carrying out the action, it is best to leave the animal to avoid
increased stress and suffering. Pre planning and application of an Emergency Euthanasia
Action Plan is essential as an effective mechanism for avoiding such situations.
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8

Ethical Considerations

There are a number of ethical considerations that should be addressed to reduce the level of
impact of humane killing on the welfare of animals. Department projects involving fauna will
require approval from the Department’s Animal Ethics Committee.
An Emergency Euthanasia Action Plan must be incorporated in the pre-planning of any field
based projects and personnel with adequate training and experience must be present when
carrying out field based duties.

8.1

Reporting

For projects approved by the Department’s Animal Ethics Committee, adverse events such as
injury, unexpected deaths or humane killing must be reported in writing to the Department’s
Animal Ethics Committee immediately following the incident (or at the soonest opportunity)
(as per 2.2.28 of The Code) by completing an Adverse Events Form available on the
Department’s AEC Intranet webpage.
All animal deaths (including humane killing) and injuries should be recorded and
communicated to the Chief Investigator of the project.
Chief Investigators must provide statistics of all animal deaths (including humane killing) and
injuries in annual reports submitted at the end of the year or at the completion of a project.

8.2

People

The public can be a major hazard to the safety of the animal, personnel and themselves.
Where possible, and without increasing the stress of the animal, euthanasia of an animal
should be conducted away from members of the public. Only personnel who need to be
directly involved should remain in the immediate vicinity.

8.3

Animal Handling

To ensure minimal stress to animals, they should only be handled for as long as required to
assess the animal (where disease is suspected) and determine a decision outcome. Improper
restraint, especially when dealing with a stressed and frightened animal, can lead to major
physiological disturbances (hyperthermia, stress, shock capture myopathy). Refer to the
Department SOPs for Animal Handling and Restraint using Soft Containment and Hand
Restraint of Wildlife for further guidance.

8.4

Hygiene

Good hygiene practices must be maintained to reduce the risk of spreading pathogens
between animals and between sites. Refer to the Department SOP for Managing Disease Risk
in Wildlife Management for further information.

9

Competencies and Approvals

Department personnel, and other external parties covered by the Department’s Animal Ethics
Committee, undertaking fauna-related activities require approval from the committee and
will need to satisfy the competency requirements detailed in Table 3. This is to ensure that
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personnel involved have the necessary knowledge and experience to minimise the potential
impacts of humane killing on the welfare of the animals. Other groups, organisations or
individuals using this SOP to guide their fauna monitoring activities are encouraged to also
meet these competency requirements as well as their basic animal welfare legislative
obligations.
Humane killing of animals is required in a variety of situations, often by unexpected
encounters, and may be administered by a variety of methods as described previously. Table
3 details the competency requirements for use of specific methods as well as recommended
competencies for personnel that are involved in fauna management and will likely be exposed
to humane killing practices in performing their duties.
Table 3 Competency requirements for the humane killing of animals under field conditions
Competency category

Formal experience,
qualifications and course
certificates for lethal
injection and shooting

General skills/experience
for manual techniques

10

Competency requirement

Competency assessment

For use of drugs/injectable
chemical agents: applicable
permits where required by
the DoH and VSB

Training and written endorsement
of competency in specified
procedures by a veterinarian &
completion of a euthanasia course
approved by the Department’s AEC

For use of firearms: suitable
training, authorisation and
documentation.

Written verification of completion
of nationally recognised training,
copy of a nominated persons
authorisation from WA Police, and
listed on Department’s Corporate
Firearms Licence.

At minimum, shown how to
perform one of the described
methods by an experienced
person.
Experience under supervision
an experienced
supervisor/Chief Investigator
for each described technique.

At least 2 instances under the
supervision of a person experienced
in euthanasia techniques,
successfully demonstrating the
specified technique for each
specified species.
In emergency cases – At least some
form of training & assessment in the
specific technique by a person
trained in the technique for at least
5 years
Department staff may require a
letter of competency specifying the
range of techniques and species to
which their experience extends

Occupational Health and Safety

Always carry a first aid kit in your vehicle and be aware of your own safety and the safety of
others as well as the animals when handling. Wear practical clothing and footwear, and
beware of zips, buttons and jewellery that are likely to become caught in equipment.
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A job safety analysis is recommended prior to undertaking any fauna-related activities. This
safety analysis should include the following considerations.

10.1 Manual handling
Manual handling is generally often an integral part of humanely killing animals and the risk of
injury to the animal and personnel is increased where an animal is stressed and/or in pain.
Personnel must have experience when carrying out techniques such as cervical dislocation
and blunt force trauma to humanely kill an animal. Personnel must also be trained in the
appropriate manual handling techniques for the hand restraint of animals especially where
personnel are directly involved with fauna as part of their duties.

10.2 Animal bites, stings and scratches
Care should be taken when handling animals to avoid bites, stings or scratches. All inflicted
injuries (even superficial ones) should be appropriately treated as soon as possible to
ameliorate possible allergic reaction, prevent infection and promote healing.
Personal Protective Equipment (PPE) should be worn where required, and consideration
should be given to PPE that may be relevant for the types of animals likely to handled.
Provisions should be made to ensure that this equipment is accessible.
To improve safety, field personnel should be aware of the treatment for snakebite and carry
appropriate pressure bandages. Personnel should also have up-to-date tetanus vaccinations.
Department personnel must not capture bats unless fully vaccinated against Australian Bat
Lyssavirus.
If Department personnel or volunteers are injured, please refer to the Department’s Health
and Safety Section’s ‘Report a Hazard, near-miss or incident’ intranet page, which can be
found
at
http://intranet/csd/People_Services/rm/Pages/ReportingHazards,NearMissesandIncidents.aspxZoonoses.

10.3 Zoonoses
There are a number of diseases carried by animals that can be transmitted to humans (i.e.
zoonoses such as Toxoplasmosis, Leptospirosis, Salmonella). All personnel must take
precautions to minimise the risk of disease transmission to protect themselves, their families
and wildlife populations.
Advice on minimising disease risk is contained in the Department SOP for Managing Disease
Risk in Wildlife Management

10.4 Allergies
Some personnel may develop allergies when they come in contact with animal materials such
as hair and dander. Personnel known to develop allergies should wear gloves when handling
animals and long sleeved pants/shirt.
People with severe allergies associated with animals, with immune deficiency diseases or on
immunosuppressant therapy should not engage in the handling of wildlife.

10.5 Firearms
All personnel using firearms have completed nationally recognised training, have been issued
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a nominated persons authorisation by WA Police and should be registered on the
Department’s Corporate Firearms Licence. Contact the Corporate Firearms Officer for
additional information and guidance.
You must be aware of your own safety and the safety of others as well as the animals during
handling and/or operating firearms.
If handled appropriately, there is minimal risk to the operator, the public, or co-workers
from firearms injury. Ensure that basic safety standards are observed at all times. Always
check the calibre of the rifle and the projectile before loading ammunition, and only load
firearms once all members of the public are removed to a safe distance
Due to the danger to humans, as well as animals, associated with the wrongful possession
and use of firearms, all equipment must be secured within a locked facility to prevent
unauthorised access to the equipment when not in use.

10.6 Chemicals
Personnel should be aware of the dangers of the chemicals they use in the field. Refer to
Material Safety Data Sheets (MSDS) relevant to the chemical(s) being used.
Injectable agents: Personnel must be extremely careful of their own safety when
administering lethal injection. Accidental self-injection requires immediate medical attention.
Only personnel trained and accredited in this technique should be present in the immediate
vicinity of the animal.
Formalin: Personnel must be aware of the safety precautions for handling and storage
relevant to this chemical as advised on the MSDS before use. Ensure contact with the skin and
inhalation is prevented.
Ethanol: Samples stored in more than 70% ethanol or more than 50mL of total volume of
alcohol must be transported via courier and labelled as Dangerous Goods (O’Meally &
Livingston, 2002). Samples stored in less than 70% ethanol or less than 50mL of total volume
of alcohol can be transported via Parcel Post providing they are adequately sealed with
parafilm wrapped around the cap.

11

Further Reading

The following SOPs have been mentioned in this advice regarding humane killing, and it is
recommended that they are consulted when proposing fauna-related activities:
•
•
•
•
•
•
•
•

Department SOP
Department SOP
Department SOP
Department SOP
Department SOP
Department SOP
Department SOP
Department SOP

Vouchering Vertebrate Fauna Specimens
Tissue Sample Collection and Storage for Mammals
Hand Restraint of Fauna
Animal Handling and Restraint using Soft Containment
Transport and Temporary Holding of Fauna
Care of Evicted Pouch Young
First Aid for Animals
Managing Disease Risk in Wildlife Management

For following institutions and links may be of further assistance:
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•
•

•
•
•

•

12

Australian and New Zealand Council for the Care of Animals in Research and
Teaching (http://www.arc.gov.au/ncgp/sri/ansccart.htm)
Department Firearms Safety Course Training Manual:
(http://intranet/csd/People_Services/rm/Documents/Firearms%20Safety%20Course
%20Manual.pdf
National Health and Medical Research Council http://www.nhmrc.gov.au
NSW Office of Environment and Heritage (2011). Code of Practice for Injured, Sick
and Orphaned Protected Fauna. NSW Government.
WA Health -Public Health: Licences and permits for medicines and poisons
(http://www.public.health.wa.gov.au/2/1301/2/licences_and_permits_for_medicine
s_and_poisons.pm)
Veterinary Surgeons Board WA (http://www.vsbwa.org.au)
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Appendix 1: Firearm Specifications

Table 4 Recommended minimum caliber and shot specifications for the use of firearms to
shoot common species. (modified from the Department’s Firearms Training Course Manual
and APB, 1991). The symbol X denotes not acceptable/applicable.
0-5m
(head shot
only)

5-30m

30-100m

<100m

Camel

.357 magnum

.357 Magnum

.308

.308

Donkey

.357 Magnum

.357 Magnum

.308

.308

Pig

.22 Magnum

.357 Magnum
12 Gauge SG

.243

.243

.22LR

.22 Magnum
12 Gauge SSG

.222

.222

.22 Magnum

.22 magnum
12 Gauge SSG

.222

.243

Dingo/dog

.22LR

.22 Magnum
12 Gauge AAA

.222

.243

Cat

.22LR

.22LR Magnum
12 Gauge BB

.22 Magnum

.222

Fox

.22LR

.22 Magnum
12 Gauge BB

.222

.222

Rabbit

.22LR

.22LR
12 Gauge #4 shot

.22 Magnum

.222

Small birds (e.g.
silvereyes,
sparrows)

X (cervical
dislocation or
blunt trauma)

.177 air rifle
410 Gauge #9 shot

X

X

Medium birds
(e.g. parrots,
starlings)

X (cervical
dislocation or
blunt trauma)

.177 air rifle
12 Gauge #9 shot

.22LR

X

Large birds (e.g.
cockatoos,
ducks)

X (cervical
dislocation or
blunt trauma)

.22LR
12 Gauge #4 Shot

.22LR

X

Extra-large birds
(e.g. emus)

.22LR

.22 Magnum
12 Gauge AAA

.222

.243

Crocodile

.22 Magnum
(1.5m-3m long)
.357 Magnum
(>3m long)

X

X

X

Sea turtle

.22 Magnum

X

X

X

Dugong

.357 Magnum

.308

X

X

Sea lion

.357 Magnum

.243

243

X

Species/Fauna
Class

Kangaroo
Goat
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Appendix II: Shooting Techniques

14.1 Kangaroos
The following information is taken from DEH (1998) and NRMMC (2008).
There are large differences in the terrain and prevailing weather conditions that may exist at
the time of shooting and common sense is required to assess these circumstances. Where the
conditions are such as to raise doubt about achieving a sudden and humane death, shooting
must not be attempted. Where an individual kangaroo or wallaby is injured, no further
animals should be shot until all reasonable efforts have been made to locate and kill the
injured animal.
Brain shot
Front view: Aim horizontally at the point of intersection of lines taken from the base of each
ear to the opposite eye. This method is acceptable for younger animals, but not older animals
(especially those that engage in head butting confrontations) because the frontal bones are
very dense in older animals and the shot may not penetrate the skull.
Side View: Aim horizontally from the side of the head at a point midway between the eye and
the base of the ear. This approach is preferred for mature or old animals that have developed
dense frontal bone structures.

Figure 2 Target locations for brain shots on kangaroos
Note: A shot to the side of the head is preferred because it offers a larger target area.
Heart shot
Front View: Aim horizontally at the mid-point of the chest midway between the forelegs and
immediately below the base of the throat. Frontal chest shots should only be used for animals
in the ‘head high’ position.
Side View: Aim horizontally at the centre of a line encircling the minimum girth of the animal,
immediately behind the forelegs. The ideal side-on heart shot is taken from an angle slightly
to the rear of the target animal’s shoulder. This angle of aim is taken because the shoulder
blade (scapula) provides partial protection of the heart from a direct side on shot.
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Figure 3 Target locations for heart shots on kangaroos

14.2 Birds
Never attempt to shoot moving birds. Wait until birds settle and are not obstructed by
vegetation before a shot is attempted. A shot should only be taken where the operator is
confident that a kill shot outcome is highly likely. A bird should be shot from front on wherever
possible. A shot that misses the brain case or heart, and penetrates the gut or wing, may
render a bird injured and capable of escape.

Figure 4 Target location for head shots on birds. Image: Mark Blythman/DBCA
Brain shot
In most birds, the majority of the skull is comprised of empty space where the eyes sit. Aim
for the area just behind the eyes, remembering that ruffled and/or some display feathers may
make the skull appear bigger than it actually is.
Heart shot
A shot to the heart should be front on wherever possible. If taking a heart shot from side on,
the projectile will need to travel through the wing before it gets to the heart. Projectiles may
lodge in the wing or ricochet off a wing bone and miss the heart.
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Figure 5 Target locations for brain and heart shots on birds birds. Image: Mark
Blythman/DBCA

Figure 6 Locations of brain and heart in birds. Image: Mark Blythman/DBCA

14.3 Crocodiles
For information regarding best practice shooting techniques for crocodiles see NRMMC
(2009).

14.4 Marine fauna
For information regarding best practice shooting techniques for marine fauna including
turtles, dugong, seals, sea lions, dolphins and whales <6m long see DERM (2007). See
Coughran et al. (2012) for information regarding euthanasia of large cetaceans.
Refer to Section 11 for further publications advising recommended techniques and
specifications for shooting various animals.
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1

Purpose

In most situations, animals that are trapped are released at their point of capture shortly
after the required data is collected. In certain circumstances, such as translocation or the
collection of live voucher specimens, the temporary holding and/or transport of live animals
is required.
This standard operating procedure (SOP) provides advice on the temporary holding and
transport of wildlife using hard and soft containment methods.

2

Scope

This SOP has been written specifically for scientific and education purposes, and endorsed
by the Department’s Animal Ethics Committee. However, this SOP may also be appropriate
for other situations.
This SOP applies to the transportation and temporary holding of wildlife by Department of
Biodiversity, Conservation and Attractions (hereafter Department) personnel. It is of
particular relevance to translocation of fauna for conservation purposes. It may also be used
to guide transport and temporary holding of fauna undertaken by Natural Resource
Management groups, consultants, researchers and any other individuals or organisations.
All Department personnel involved in the transport and temporary holding of wildlife should
be familiar with the content of this document.
Projects involving wildlife may require a licence under the provisions of the Wildlife
Conservation Act 1950 and/or the Biodiversity Conservation Act 2016. Personnel should
consult the Department’s Wildlife Licensing Section and Animal Ethics Committee Executive
Officer for further guidance. In Western Australia any person using animals for scientific
purposes must also be covered by a licence issued under the provisions of the Animal
Welfare Act 2002, which is administered by the Department of Primary Industries and
Regional Development. This SOP complements the Australian code of practice for the care
and use of animals for scientific purposes (The Code). The Code contains an introduction to
the ethical use of animals in wildlife studies and should be referred to for broader issues. A
copy of the code may be viewed by visiting the National Health and Medical Research
Council website (http://www.nhmrc.gov.au).

3

Definitions

Animal handler: A person listed on an application to the Department’s Animal Ethics
Committee who will be responsible for handling animals during the project.
Hard containment: Use of hard materials to contain the movement of animals to assist
handling and restraint.
Soft containment: Use of soft materials to contain the movement of animals to assist
handling and restraint.
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4

Approved Methods

4.1

Temporary holding

There are many methods used to temporarily hold live animals (Table 1). The most suitable
method will depend on the species being held and the duration of containment. Soft
containment methods are used for short to medium duration trips and hard containment
methods are used for longer duration trips where greater security of animals is required.
Table 1 Methods approved for temporary holding and transport of wildlife
Containment Type

Containment Method

Used For

Soft

Ziplock plastic bag

Small frogs and reptiles (short term only)

Soft

Calico bag

Small mammals, birds, frogs and reptiles

Soft

Heavy cotton, denim or
synthetic (e.g. polar fleece)

Small to medium sized mammals

Hard

Plastic container
(ventilated)

Frogs, tadpoles and frog spawn

Hard

Pet pack

Mammals (after first being contained within
the appropriate soft containment bag) and
medium to large sized birds (e.g. cockatoos)

Hard

Cage trap

Mammals (after first being contained within
the appropriate soft containment bag)

Hard

Transportation box

Birds and small mammals

In some cases hard containment methods may be used to store multiple animals held in soft
containment bags so that they may be stacked for transport whilst maximising ventilation.
However, they must be restrained within the hard containment so that the bagged animals
are not able to roll and suffocate each other or restrict air flow. In the case of pet packs the
containment bags can be tied to the diagonal corners of a pet pack.

4.2

Transport

Animals may be transported on the ground, by water or by air depending on the
circumstances and distance needing to be travelled (Table 2).
Table 2 Modes of transport for movement of wildlife
Transport Method

Situation Used

Vehicle

Short and medium distances (less than 12 hours duration)

Aeroplane (pressurised compartment)

Long distance or remote

Helicopter

Short and medium distances

Boat

Island to mainland or vice versa. Up or down rivers where
road transport is less efficient.

Regardless of the mode of transport, temperature must be managed and, if possible,
monitored. As a general rule, the temperature range should not exceed 25°C or fall below
15°C, but this is dependent on the species. There are a number of other things to consider
for each of these modes of transport and these are outlined in the following sections.
Department of Biodiversity, Conservation and Attractions
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4.2.1

Ground transport by vehicle

(a)
Animals must be in a covered space and well secured to prevent escape or
movement about the vehicle during travel.
(b)
The temperature where the animals are held must not exceed 25°C. A temperature
thermometer with multiple sensors is recommended so that the temperature where the
animal is held can be monitored by the driver.
(c)
Some vehicles do not have floor insulation from the heat generated by the vehicle
exhaust system and this can lead to heat stress and potentially death. The temperature
must be monitored, and a false bottom can be used to insulate the vehicle.
(d)

Animals must not be placed in the boot or on the dash of a vehicle.

(e)
Never leave collected animals where they may be exposed to direct sunlight, get wet
or get too hot or cold.
4.2.2

Air transport by aeroplane or helicopter

(a)
Animals must be in a covered space and well secured to prevent escape or
movement about the aeroplane or helicopter during travel.
(b)
Ensure that transportation by air is undertaken in accordance with International Air
Transportation Association (IATA) Live Animal Regulations.
(c)
When transporting live animals by jet turbine helicopter, animals are to be placed in
the cabin or if this is not possible then in a well-ventilated boot (free of other cargo), away
from the heat of the jet engine exhaust and checked regularly. Secure boxes should allay
any fear that pilots may have about animals escaping.
(d)
Do not stow animals in close proximity to exhaust gases or subject to radiated heat
generated by the engine/s.
4.2.3

Boat transport

(a)
Animals must be in a covered space and well secured to prevent escape or
movement about the boat during travel.
(b)
Animals must be stowed in a dry, well ventilated location. It is preferable to place
the animals near the centre of the boat to provide for a smoother ride, particularly if
experiencing rough sea conditions.

5

Procedure Outline

5.1

Construction of temporary holding containers

(a)
The containers must be designed, constructed and appropriately-sized for the
purpose that they are being used.
(b)

The containers must be secure and escape-proof.

(c)

The container must provide adequate ventilation.

(d)
There must be adequate nesting or bedding material available appropriate for the
species being transported.
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5.2

Care during temporary containment

(a)
Limit exposure of animals to sudden movements, temperature extremes, noise,
visual disturbance and vibration.
(b)

For most species, the temperature should be kept to below 25°C and above 15°C.

(c)

Food and water/moisture must be provided when necessary.

(d)

Ensure that animals are separated, except for pouch young.

(e)
Animals should be monitored frequently for signs of distress, although this needs to
be balanced against the desirability of limiting disturbance.
(f)

Avoid unnecessary handling.

(g)

Administer tranquilising agents by skilled personnel where appropriate.

(h)

Ensure animals are not left where they may be accidentally trampled or forgotten.

(i)
Mammals transported in pet packs and cage traps should be secured in calico bags
prior to placement in container. To prevent potential injury, the container size should
ensure that an animal cannot roll around in it.

5.3

Cleaning and disinfecting temporary holding containers

Temporary holding containers must be cleaned and disinfected after each use. Advice on
cleaning and disinfection is available in the Department SOP for Managing Disease Risk in
Wildlife Management.

5.4

Recording keeping for transport of animals

(a)
Ensure that both suppliers and recipients of animals have satisfactory delivery
procedures, with animals being received by a responsible person and appropriate
paperwork is completed.
(b)
Label all temporary holding containers with the species, sex, date and capture site
details upon containment of an animal. You may also need to further label containers with
dangerous animals, e.g. “Caution Venomous Snake”.
(c)
For translocations, ensure that a Translocation Proposal has been written in
accordance with the Department Corporate Guideline No. 36 and approved.
(d)
If animals are being transported interstate, then an export permit is required to be
issued under the Wildlife Conservation Act 1950. Note that this permit will not be issued
unless the State to which the fauna is being exported has approved the fauna entering that
State. If animals are being received form interstate, then an import permit is required.
(e)
Animals being transported to the WA Museum must have accompanying specimen
data. An animal without data is useless for nearly all purposes for which it may have been
collected.

6

Level of Impact

The impact of temporary containment and transportation of wildlife is potentially high given
the animals are completely dependent on those responsible for their welfare.
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Transportation can cause distress due to confinement, movement, noise and changes in
environment and personnel. The conditions and duration of the transportation must be
managed to ensure that the impact on animal health and welfare is minimised.

7

Ethical Considerations

To reduce the level of impact of transport and temporary holding on the welfare of animals
there are a number of ethical considerations that should be addressed. Department projects
involving the transport or temporary holding of wildlife will require approval from the
Department’s Animal Ethics Committee.

7.1

Biological and behavioural requirements of animals

Consider both the biological and behavioural requirements of animals when subjecting
them to containment or confinement for extended periods of time such as that required for
transport.
In general animals are better able to cope with stress at low temperatures and low
humidity. Transport should not occur if temperature cannot be maintained below 25°C.
The extent of any distress will depend on the animals’ health, temperament, species, age
and sex, the number of animals travelling together and their social relationships, the period
without food and water, the duration and mode of transportation, environmental
conditions, particularly extremes of temperature, and the care given during the journey
(NHMRC, 2013).

7.2

Duration of transport

Temporary containment should be of the shortest duration possible. Animals must be
released within 24 hours of capture unless justification can be provided and is approved by
the Department’s Animal Ethics Committee.
Live animals collected for the museum must be lodged for processing as soon as possible. If
this cannot be achieved then the animals should be examined and released or euthanased if
appropriately trained personnel are available.

7.3

Injury and unexpected deaths

If injury, unexpected deaths or euthanasia occur then it is essential to consider the possible
causes and take action to prevent further deaths. For projects approved by the
Department’s Animal Ethics Committee, adverse events such as injury, unexpected deaths
or euthanasia must be reported in writing to the AEC Executive Officer on return to the
office (as per 2.2.28 of The Code) by completing an Adverse Events Form. Guidance on field
euthanasia procedures is described in the Department SOP for Humane Killing of Animals
under Field Conditions. Where disease may be suspected, refer to the Department SOP for
Managing Disease Risk in Wildlife Management for further guidance.

7.4

Spread of disease or parasites

Transport and re-use of equipment (e.g. handling bags) as well as the transport of animals
pose the risk of also transporting novel diseases and parasites. Animals showing signs of
disease or ill health must not be translocated. Good hygiene practices should be maintained
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to reduce the risk of spreading pathogens or parasites between sites (see the Department
SOP for Managing Disease Risk in Wildlife Management).

8

Competencies and Approvals

Department personnel, and other external parties covered by the Department’s Animal
Ethics Committee, undertaking transport and temporary holding of wildlife require approval
from the committee and will need to satisfy the competency requirements detailed in Table
3. This is to ensure that personnel involved have the necessary knowledge and experience
to minimise the potential impacts of transport and temporary holding on the welfare of the
animals. Other groups, organisations or individuals using this SOP to guide their fauna
monitoring activities are encouraged to also meet these competency requirements as well
as their basic animal welfare legislative obligations.
It should be noted that details such as intensity of the study being undertaken will
determine the level of competency required and Table 3 provides advice for basic
monitoring only.
Table 3 Competency requirements for Animal Handlers of projects involving transport and
temporary holding of wildlife
Competency category

Competency requirement

Competency assessment

Licence to take fauna for
scientific purposes (Reg 17)
Wildlife licences

Translocation permits and
approvals

OR
Licence to take fauna for
educational or public purposes
(Reg 15)
Approved Translocation
Proposal
AND/OR

Provide licence number

Provide copy of permit and
translocation approval as required.

Import or export permit
Formal training
Note: Suitable levels of
skills/experience can
substitute for formal
training requirements

Animal handling and
capture experience

Department Fauna
Management Course or
equivalent training

Provide course year

Depending on the proposed
study, personnel may be
required to have training and
experience in the chosen
method of hand capture for
the target (or similar) species

Personnel involved in transport and
temporary containment of wildlife
should be familiar with the normal
behaviour patterns of the species
that is to be retained. They should be
familiar with the most appropriate
containment methods for the species
of interest to the project. This
experience is best obtained under
supervision of more experienced
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Competency category

Competency requirement

Competency assessment
personnel.
Estimated total time in field: Min 2-5
years involved in similar projects

9

Occupational Health and Safety

Always carry a first aid kit in your vehicle and be aware of your own safety and the safety of
others as well as the animals when handling.
A job safety analysis is recommended prior to undertaking any monitoring which involves
hand capture. This safety analysis should include the following considerations.

9.1

Driver fatigue

Driver fatigue is a concern when animals are being transported for translocation by road.
Often drivers have been involved in trapping the animals and therefore may have worked
long hours and had interrupted sleep. There are also long distances involved in some
translocations which increase the risk of driver fatigue. Appropriate measures, such as
regular rest stops or back-up drivers, should be utilised to minimise the risk of driver fatigue.

9.2

Containment of animals

It is important that the animals do not escape during travel and cause problems for the
driver/pilot during transport. It is also important that the containers for the animals are
stowed securely so that they do not move during transport.

9.3

Venomous or dangerous animals

Ensure containers holding venomous or dangerous animals are escape proof and clearly
labelled, “Danger – Venomous Animal”.

10

Further Reading

The following SOPs have been mentioned in this advice and it is recommended that they are
consulted when proposing to undertake transportation and temporary containment of
wildlife.
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Department SOP
Department SOP
Department SOP
Department SOP

Animal Handling and Restraint Using Soft Containment
First Aid for Animals
Managing Disease Risk in Wildlife Management
Humane Killing of Animals under Field Conditions
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