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Tungsten Mining NL, through its wholly owned subsidiary, Mid-West Tungsten Pty Ltd (Mid-West Tungsten),
proposes to develop the Trench Operation (the Trench; the operation). The operation is located approximately 330km
northeast of Perth and 15km northeast of Rothsay, in the Shire of Perenjori. Access to the operation is via the
Warriedar Copper Mine Road and historic Minjar Haul Road.

Mid-West Tungsten proposes to clear up to 402.80ha within an application area of 2,704.6ha to develop the Trench
open pit and establish a tailings storage facility, processing plant, waste rock landforms, internal roads, pipelines and
other supporting infrastructure. The proposed clearing has taken into consideration the significant environmental
values known to occur on site. As a result, all known threatened flora taxa have been avoided, and impacts to
conservation-significant fauna, priority flora, and priority invertebrates (including SREs) have been minimised where
practicable through the conceptual site layout.

Ownership for the tenements associated with the operation has changed multiple times, with one of the first mines
established in the early 1900s. As a result, historic disturbance is present across the tenure and accounts for
approximately 243.86ha or 9.0% of the application area. This historic disturbance was considered while planning the
conceptual site layout and will be used, where possible, in preference to clearing new areas. Where this is not
possible, Mid-West Tungsten will minimise the clearing where practicable, taking into account safety requirements.

The operation is located within the Tallering sub-region of the Yalgoo Interim Biogeographic Regionalisation of
Australia, which is characterised by low to open woodlands of Eucalyptus, Acacia and Callitris on red sandy plains.
The operation is within the Mongers Lake catchment system, which comprises a long chain of salt lakes and low-
lying areas extending along the east and south of the operation. There are no surface water bodies within the
application area. Drainage is typically from small rocky creeks in steeper areas where there is sufficient water
contributing to the catchment; where no creek has formed, flow is effectively overland in topographic valleys
(Hydrologia, 2024).

Flora and vegetation surveys undertaken since 2011 within and surrounding the application area have identified no
State or Nationally listed threatened or priority ecological communities, no groundwater dependent ecosystems, one
threatened flora species listed under the WA Biodiversity Conservation Act 2016 (BC Act) and 19 priority flora species
listed by the Department of Biodiversity, Conservation and Attractions (DBCA) within the application area. The
threatened species Acacia sulcaticaulis (EN) has a limited distribution, with most of the known occurrences within
the application area. All priority species are also known to occur within a 50km radius of the application area, based
on the DBCA's flora database. No Acacia sulcaticaulis (EN) are proposed to be cleared as a 50m exclusion zone
has been applied to all known individuals during the conceptual site layout design. The proposed clearing envelope
has been designed to limit clearing for 11 priority flora species and avoid clearing for the remaining 8 priority flora
species. The proposed clearing will result in the removal of two Priority 1 (P1) and nine Priority 3 (P3) flora species,
with impacts limited to less than 5% of all priority species within the conceptual site layout, except for Allocasuarina
tessellata (P3), which is estimated at 9.5% of the known plants. Based on the work completed to date, additional
occurrences of Allocasuarina tessellata (P3) are likely, as the entire application area has not been surveyed. It is
believed the actual impact on Allocasuarina tessellata (P3) will be less than 9.5% if additional surveys were
completed.

Vegetation in the application area ranges from cleared/degraded to excellent, with nine vegetation units identified,
including a mosaic and a degraded unit. Spectrum Ecology (2021) determined that the vegetation units AdAa, AdAt
and AsCp are locally significant, with approximately 5.4% AdAa and 12.2% AdAt of the mapped extent proposed to
be cleared. No clearing is proposed within the vegetation unit AsCp, which was found to be restricted to within the
application area. Vegetation units AdAa and AdAt, are known from additional locations within a 20km radius of the
application area (JBBC & ISPL, 2026a).

None of the identified vegetation units aligns with a known Threatened Ecological Community (TEC) or Priority
Ecological Community (PEC). Seven PECs have been recorded within 5km of the application area, which are
geologically restricted to Banded Ironstone Formations of the Blue Hills, Warriedar, Pinyalling and Walagnumming
ranges, and are unlikely to occur in the application area. No TECs are recorded within 15km of the application area.

Vertebrate fauna and Short-range Endemic (SRE) habitat have been mapped across and around the application
area by Spectrum Ecology (2022), Western Ecological (2026) and Bennelongia (2026a). Four terrestrial fauna
habitats, along with eight SRE habitats, have been identified, including a cleared/degraded unit, with none of the
identified habitats restricted to the application area. Western Ecological (2026) noted the Rocky Hill habitat is
restricted to higher elevations, with less than 1% of the total mapped extent proposed for clearing. Most of the
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proposed clearing is within the Open Eucalyptus Woodland (22.1%), followed by Mixed Shrubland (11.1%). Similarly,
for the SRE fauna, habitat clearing is largely proposed in the Open Eucalyptus Woodland (10.8%), with less than 5%
of the other habitats cleared. No clearing is proposed within the Sandplains with Mixed Shrublands habitat.
Bennelongia (2026a) noted that the SRE habitats Granite Outcrops and Low Hills with Mixed Shrublands have a
moderate-high prospectivity for SRE species.

Four conservation-significant fauna species have been recorded in the application area, with three also listed under
the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act). A total of 37 Malleefowl
(Leipoa ocellata) (VU under the EPBC Act and BC Act) mounds were recorded in the application area with a mound,
which was inactive during Western Ecological’s (2026) assessment, identified within the conceptual site layout. The
application area contains 181 mygalomorph burrows belonging to Idiosoma gutharuka (P1) (50 burrows), I
clypeatum (P3) (109 burrows), and I. intermedium (P3) (22 burrows); the conceptual site layout includes 37 I.
clypeatum (P3) and eight I. intermedium (P3) burrows. No /. gutharuka (P1) burrows are proposed to be impacted,
with the nearest record being 500m from the proposed disturbance area. All these species have also been recorded
within 50km of the operation area.

Mid-West Tungsten has identified potential impacts on flora, fauna and surface water resulting from clearing and will
implement management measures. These measures include, but are not limited to:
e Avoiding Threatened Flora locations;
e Designing around all conservation-significant values;
e Undertaking pre-clearance inspections for conservation-significant flora and fauna species and making
adjustments to stay within impact limits;
e Marking out areas for retention and verifying them before clearing;
¢ Installing appropriate infrastructure for disturbed drainage channels and undertaking clearing progressively;
e Restrict vehicle movements to approved tracks and roads;
e Ensure staff and contractors are aware of the location of conservation significant flora and their responsibility
to ensure they are protected;
¢ Implementing weed hygiene procedures and vehicle/equipment inspections; and
¢ Implementing dust control on roads and stockpiles.

An assessment against the 10 Principles outlined in Schedule 5 of the Environmental Protection Act 1986 (WA) has
identified that the proposed clearing may be at variance with three Principles. These three principles are:

(a) clearing native vegetation with a high level of biological diversity;

(b) vegetation comprising a significant fauna habitat; and

(h) impacts to environmental values of nearby conservation areas.
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Location, Ownership & Tenure

Tungsten Mining NL, through its wholly owned subsidiary Mid-West Tungsten Pty Ltd (Mid-West Tungsten), proposes
to develop the Trench Operation (Trench; the operation). The operation is situated approximately 330km northeast
of Perth and 15km northeast of Rothsay in the Shire of Perenjori (Figure 1). Site access to the operation is via the
Warriedar Copper Mine Road and historic Minjar Haul Road.
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Figure 1 Operation Location

The operation is located within tenements M59/386, M59/387, M59/425, L59/161, L59/162, E59/1324 and P59/2244
(Figure 2). Tungsten Mining NL completed an agreement with Minjar Gold Pty Ltd in December 2024 to transfer
ownership of the Mining Leases and Exploration Licence to Mid-West Tungsten (Tungsten Mining NL, 2024) (Table
1). The Miscellaneous Licences are held by Mid-West Tungsten along with the Prospecting Licence, which will be
replaced by either a General Purpose or Miscellaneous Licence.

Fab 2026 zE

Tenements M59/386, M59/425, L59/161 and E59/1324 are partially located within the Department of Biodiversity,
Conservation and Attractions (DBCA) lands of interest, the former Karara Pastoral station (Figure 2). Tenement
M59/387, L59/162 and P59/2244 along with a portion of M59/386, M59/425 and E59/1324 are partly within the
Wanarra Pastoral lease.

Table 1 Operation Tenure

Tenement Area (ha) Holder Granted Expiry
M59/386 843.35 Minjar Gold Pty Ltd* 25/07/1995 | 19/12/2037
M59/387 886.75 Minjar Gold Pty Ltd* 25/07/1995 | 19/12/2037
M59/425 940.00 Minjar Gold Pty Ltd* 19/09/1996 | 16/10/2045
E59/1324 453.77 Minjar Gold Pty Ltd* 23/03/2007 | 21/09/2026
L59/161 2.76 Mid-West Tungsten Pty Ltd 23/11/2018 | 22/11/2039
L59/162 3.95 Mid-West Tungsten Pty Ltd 28/09/2018 | 27/09/2039
P59/2244 28.15 Mid-West Tungsten Pty Ltd 9/06/2020 8/06/2028

* In the process of being transferred to Mid-West Tungsten Pty Ltd
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History

Mining first commenced at Rothsay, approximately 26km east of the operation, in the late 1890s and operated
irregularly until 1939. Mining at Paynes Find, located approximately 70km west, first commenced in the early 1900s,
with exploration works ongoing. Prolific mining for iron ore, gold and base metals is present in the local area of the
operation.

Ownership of the operational tenure has changed multiple times, with exploration initiated by Minefields Exploration
NL, and Australian and New Zealand Exploration Company. The Highland Chief mine, located in tenement M59/425,
was established in the early 1900s as one of the first mines within the operational tenure. Mines such as Black Dog,
Bobby McGee and Camp have occurred more recently.

In December 1999, the operational tenements were purchased by Gindalbie Gold NL (name changed to Gindalbie
Metals Ltd) who began gold mining operations. Gindalbie Metals Ltd then entered into the Mt Mulgine Joint Venture
and Farm-in Agreement in 2005 with Vital Metals Limited for the tungsten and molybdenum mineral rights. In 2010,
Vital Metals Limited assigned their 70% interest in the tungsten and molybdenum rights to Hazelwood Resources
Limited (currently ATC Alloys Ltd), who then acquired the remaining 30% interest from Gindalbie Metals Ltd in 2013.

Through a sale agreement with Hazelwood Resources Limited in December 2015, Mid-West Tungsten acquired the
entire tungsten and molybdenum rights across the tenements package.

In 2017, an initial site layout for the operation was referred to the Environmental Protection Authority (EPA) for
assessment under Part IV of the Environmental Protection Act 1986 (WA) (EP Act). The EPA decided not to formally
assess the 2017 proposed operation as it was unlikely to have a significant impact. In 2020, the site layout was then
changed when Mid-West Tungsten applied for a Native Vegetation Clearing Permit and Mining Proposal. The Mining
Proposal was approved while the Native Vegetation Clearing Permit was not approved, as a result, no mining has
occurred for the operation.

In November 2024, Mid-West Tungsten initiated an agreement with Minjar Gold Pty Ltd, who held mineral rights over
the tenements other than for tungsten and molybdenum, to acquire all interests, rights and title related to the
operation. The acquisition was completed in December 2024.
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Proposal Description

Mid-West Tungsten proposes to initiate mining at the Trench deposit for tungsten, molybdenum and gold ore. The
operation will comprise an open pit, waste rock landforms, internal roads, Run of Mine (ROM) pad, low-grade ore
stockpile, topsoil stockpiles, pipeline, processing plant and other infrastructure to support the operation (Figure 3). A
summary of the operation and proposed clearing are provided in Table 2.

Table 2 Proposal Summary

Site Details

Project Name

Trench Operation

Description of Operation

Open pit mining at the Trench deposit for tungsten, molybdenum and gold ore.

Project Commencement

Q4, 2026

Clearing Details

Total Clearing Proposed

402.80ha

Clearing Method

Clearing will be undertaken through mechanical means.

Purpose of Clearing

Develop the Trench open-pit, tailings storage facility, processing plant, waste rock landforms,
internal roads, solar farm and other supporting infrastructure.

Proponent Details

Company Name

Mid-West Tungsten Pty Ltd

ABN

68 609 574 503

Postal Address

Level 4/46 Colin St

West Perth WA 6005

Daniel Jordan

ESG Manager

Email: daniel@tungstenmining.com
Phone Number: 0428 397 935

Key Contact

Proposed Clearing

Mid-West Tungsten is applying to clear a maximum of 402.80ha of native vegetation over five tenements (Table 3)
within an overall area of 2,704.6ha (application area) (Figure 3). The proposed clearing will allow the following
activities:
e Development of the Trench open pit;
e Establishment of a processing plant, ROM pad and tailings storage facility; and
e Establishment of supporting infrastructure, including, but not limited to, internal roads, mine service area,
low-grade ore stockpile and topsoil stockpile areas.

Where possible, previously disturbed areas were considered during planning and will be used in preference to
clearing new areas for the operation. Where this is not possible, Mid-West Tungsten will minimise the cleared area
as much as practicable considering safety requirements.
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Figure 3 Conceptual Site Layout within Application Area

Page 4



Trench Operation — NVCP Application Supporting Document

Table 3 Proposed Disturbance per Tenement

Tenement Proposed Disturbance (ha)
M59/386 27.79
M59/387 228.40
M59/425 145.04
L59/162 0.49
P59/2244 1.08
Total 402.80

Past approvals and historic disturbance

In February 2014, Minjar obtained approvals for the Mining Proposal (Reg ID: 43533) and the Native Vegetation
Clearing Permit (NVCP) (CPS 5809/1) for activities at Black Dog, Mugs Luck, Bobby McGee, Trench and Camp to
recover gold-bearing ore. Amendments were made to these approvals in 2014 and 2015 to reflect changes to the
layout of the original project. Mining Proposal (Reg. ID: 47711) was approved in May 2014 and a variation to the
NVCP (CPS 5809/2) was approved in June 2014. A further amendment for the Camp pits and associated activities
was approved via Mining Proposal (Reg. ID: 52906) in January 2015, and the NVCP (CPS 5809/3) was amended
and approved in December 2014. In July 2015, further changes were made to the Camp layout via the Mining
Proposal (Reg ID: 55029) and an amendment to NVCP (CPS 5809/4)).

Historic disturbance is present in the application area (Figure 4) as a result of previous exploration and mining
activities undertaken in the operation area. In total, this previous disturbance accounts for approximately 243.86ha
and 9.0% of the application area.
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Figure 4 Previous Disturbance in the Application Area
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In 2017, TGN referred the Mulgine Tungsten Project to the EPA for assessment (at the time, the project proposed
clearing 146.21ha). The EPA decided not to formally assess as it was unlikely to have a significant impact on the
environment. As the proposed operation is similar to the 2017 proposal, the Department of Water and Environmental
Regulation Green Energy Team has advised that the current project does not require reconsideration by the EPA
and can be managed under the Environmental Protection Act 1986, Part V, Native Vegetation Clearing Permit
process.
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Mid-West Tungsten understands the importance of developing and maintaining relationships with stakeholders for
the operation to run smoothly. A combination of stakeholder engagement mechanisms has been and will continue to
be utilised to ensure all stakeholders are aware of the operation. These mechanisms include face-to-face meetings,
virtual/online meetings, phone calls, emails and report distribution.

Mid-West Tungsten has determined the following stakeholders are affected, likely to affect, or have an interest in the
operation:

o Department of Mines, Petroleum and Exploration;

e Department of Water and Environmental Regulation;

e Department of Biodiversity, Conservation and Attractions;

e Pastoral Lease holders — Wanarra; and

e Aboriginal People — Badamia People, Southern Yamatji.

Stakeholder engagement has occurred throughout the development of Trench, with current engagement focused on
understanding the best approach for submitting this NVCP application (Table 4).

Table 4 Stakeholder Engagement
Date Stakeholder Communication
15/12/2025 | Department of Mines, Petroleum and | Discussion about the proposed activities associated with Trench
Exploration (DMPE) — Native Vegetation | and the approach for submitting the NVCP.
Branch

DMPE suggested it was more appropriate to submit the
application to DWER for assessment, as Trench relates to
tungsten, a critical mineral.

17/12/2025 | DBCA Environmental Management Branch | Discussion about proposed activities and future plans for Trench.
and Threatened Species and Communities
22/01/2026 | Department of Water and Environmental | Introductory discussion about the approach for the NVCP
Regulation (DWER) Green Energy Branch | application and provided a summary of the changes to the
operation over time.

A detailed overview with maps of the operation changes was
requested.

5/02/2026 DWER Water Licensing Discussion about likely water sources outside of the operation
area to assist with future proposed activities for Trench.

Further information about areas of interest, likely water
requirements and timing, and an overview of the operation was
requested.

17/02/2026 | DWER Water Licensing TGN provided the requested information about the operation, its
water requirements and timing, and areas of interest for water.

25/02/2026 | DWER Green Energy Branch TGN provided the requested overview and maps detailing
changes to the operation through the different approval processes

18/03/2026 | DWER Green Energy Branch Discussion about the provided information with a request for
further information and spatial data for the site layout related to
the different approval processes for the operation

30/03/2026 | DWER Green Energy Branch Received feedback about the approach. It was found that the
current operation was overall the same as the one proposed in
2017, and as such, the potential impacts can be managed under
Part V Division 2 of the EP Act.

It was also recommended that the application is submitted to
DMPE for assessment.

31/03/2026 | DWER Water Licensing Discussion about water sources available outside of the operation
to assist with future proposed activities for Trench.
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Climate

The climate for the operation is characterised by hot, dry summers and cool, moist winters. The closest weather
monitoring station with long-term data is located at Paynes Find (~60-80km east; Bureau of Meteorology (BoM)
Station 7139, 1919-). Data recorded at Paynes Find shows the maximum rainfall is from May to August, with a slight
increase in March (Figure 5). Higher March falls are often a result of tropical lows (including ex-tropical cyclones)
trending southeast over WA or summer thunderstorms.

Average maximum temperatures at Paynes Find vary from 18.6°C to 37.4°C across the year, with temperatures
above 30.0°C recorded from November to March (Figure 5). Average minimum temperatures range from 5.4°C to
21.1°C, with temperatures below 10.0°C recorded from May to September.
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Figure 5 Long-term Rainfall and Temperature Recorded at Paynes Find
Bioregion

The Interim Biogeographic Regionalisation for Australia (IBRA) was developed by the Australian Government’s
Department of Sustainability, Environment, Water, Population and Communities (currently Department of Climate
Change, Energy, the Environment and Water) (Thackway & Cresswell, 2017). It is a landscape-based approach that
classifies Australia into regions based on dominant landscape, climate, lithology, geology, landforms, and vegetation.

The operation is located within the Yalgoo IBRA region and Tallering IBRA sub-region (Figure 6). The Yalgoo IBRA
region is the interzone between the cooler, moister Avon Wheatbelt region and the semi-arid to arid Murchison and
Coolgardie regions. It is characterised by Callitris/Gimlet, Mulga, and Bowgada open woodlands and scrubs on earth-
to-sandy-earth plains in the Western Yilgarn Craton and the Southern Carnarvon Basin.

T
325000E

T T
4450008 585000E

e |
[ 685000E
Sy -

o .
Y{TUNGSTEN i.:
MINING

Legend

9 Operation Location

IBRA Sub-region
[ Egel
| [ Tallering
IBRA Region
B valgoo
®  Major Town
Highway (LGATE-195)

NatGeo World Map

Tallering

.

a 25 50 km
| —

T
B675000N

1:2,000,000 @ A4
GDASY | MGA Zone 50

325000F S 565000E 6B5000E
1 =5 1

sk 0. 202403_Wk Mudgre_Gerera_ZE_V1

Figure 6 IBRA Region and IBRA Sub-region for the operation
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The Tallering IBRA sub-region is underlain by the north end of the Phanerozoic Perth Basin, along with parts of the
Western Terraines and the southern end of the Narryer Terraine of the Yilgarn Craton (McKenzie, Keighery, &
Gibson, 2001). The sub-region is characterised by low- to open-woodlands of Eucalyptus, Acacia and Callitris on red
sandy plains.

Land Systems

Payne et al. (1998) completed a survey from 1992 to 1993 that characterised the Sandstone-Yalgoo-Paynes Find
area. Geology, landforms, vegetation and soils were described to characterise different land systems.

The application area includes six land systems (Figure 7; Table 5), which are well represented in the wider region. It
is noted that the Singleton land system covers the smallest area in Western Australia at 23,834ha and is associated
with rugged greenstone hills present within and around the application area. The Yowie land system is associated
with loamy plains and covers over 1,500,000ha across Western Australia, but it is the smallest area within the
application area.
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Figure 7 Land Systems within the Application Area
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Table 5 Land System Descriptions

Low hills with Eucalypt-halophyte | Basalt and greenstone rises and low hills, supporting
Graves 129,528 woodlands and Acacia shrublands Eucalypt woodlands with prominent saltbush and
bluebush understorey

Stony plains and lower alluvial plains | Low greenstone rises and stony plains supporting

Moriarty 219,719 with predominantly saline soils and | halophytic and Acacia shrublands with patchy Eucalypt
halophytic shrublands overstorey
. Hills with Acacia shrublands Granite hills with exfoliating domes and extensive tor
Norie 218,337 - . .
fields supporting Acacia shrublands
Singleton 23.834 Hills with mixed shrublands Rugged greenstone ranges with dense Casuarina and

Acacia shrublands
Wash plains on hardpan with Mulga | Hardpan plains and drainage tracts carrying

Yalluwin 26,278 shrublands concentrated flow supporting Mulga, Curare and other
Acacia
Plains with deep sandy soils | Loamy plains supporting shrublands of Mulga and
Yowie 1,605,576 supporting Acacia shrublands and | Bowgada with patchy wanderrie grasses

occasionally with wanderrie grasses

Soils

Soil landscape surveys and mapping completed over Western Australia (Tille, 2006) show that the application area
is within the Murchison Province, which is characterised by hardpan wash plains and sandplains (with some stony
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plains, hills, mesas and salt lakes) on granitic rocks and greenstone of the central north-western portion of the Yilgarn
Craton. The Murchison Province is divided into seven soil-landscape units, with the application area located within
the Karara Hills, Plains and Lakes Zone (270). The Karara Hills, Plains and Lakes Zone is characterised by hills and
ranges, sandy plains, hardpan wash plains, stony plains and salt lakes (with some mesas and plains) on greenstone
and granitic rocks of the Yilgarn Craton (Tille, 2006). Soils include red shallow loams, red loamy earths, red deep
sands, salt-lake soils, some red shallow sands, stony soils, and red shallow sandy duplexes.

In 2018, Grame Campbell & Associates Pty Ltd (GCA) (2018) was commissioned by Mid-West Tungsten to conduct
a Soils Assessment Study over an initial site layout for the operation. In total, 66 samples were collected, including
60 topsoil and six subsoil samples. The study found that the topsoil samples were predominantly classified as
shallow, duplex soils with light-to-moderate texture of colluvial origin, whereas the subsoil samples were classified
as red-brown hardpans.

Across the topsoil samples, pH (1:5 with water) ranged from 4.3-8.0, with a pH<5.0 found above the Greisen regolith.
The subsoils, on the other hand, ranged from pH 6.1-8.3, with only two samples having a pH>8.0. Electrical
Conductivity (EC) (1:5 with water) was 0.019-1.550dS/m in the topsoil and 0.085-1.050dS/m in the subsoil; only three
samples recorded EC above 1.0dS/m, including a subsoil sample, with most samples below 0.5dS/m.

Concentrations of macro nutrients, including total nitrogen, Colwell-phosphorus and potassium, and KCI extractable
sulfur, were modest for all the samples, and reflected the highly efficient and ‘tight’ cycling of nutrients within natural
rangeland ecosystems. Plant available water capacity ranged from 10-15% (v/v) for the topsoil and 11-13% for the
subsoil, indicating a non-limiting ability for water to infiltrate to the plant roots of rangeland species.

Surface Water

The application area is within the Mongers Lake catchment system, which comprises a long chain of salt lakes and
low-lying areas extending along the east and south of the operation. Drainage typically originates from small rocky
creeks in steeper areas where sufficient runoff contributes to the catchment (Figure 8). Where no creek has formed,
flow is effectively overland in topographic valleys (Hydrologia, 2024). These creeks and flow paths typically dissipate
quickly onto wash plains below the steeper hillslopes, although some larger streamlines to the west and south persist
over a longer distance but dissipate before reaching Mongers Lake, approximately 22km to the south.
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Figure 8 Drainage Lines through the Application Area

Groundwater

The application area is within the Mullewa/Byro groundwater resource subarea of the Gascoyne groundwater
province. Regionally, groundwater flows from catchment divides and bedrock ridges towards valley floors, primarily
discharging into salt lakes south of the operation. The groundwater system is recharged by rainfall, with most
recharge occurring during heavy rainfall as a result of additional surface runoff and local flooding (Water Resource
Management Division, 2006).

Groundwater in the local area primarily occurs within fractured rock aquifers and palaeochannel aquifers (Rockwater,
2025). Three production bores are present in the application area (Figure 9), which were installed by Minjar Gold Pty
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Ltd in the fractured rock aquifer. These bores have been cumulatively pumped at a rate of 6-8L/s since 2014, with
groundwater level measured in 2024 at 63.81m and 72.65m below ground level for BDWO005 and BDWO0O07,
respectively (Rockwater, 2025). No groundwater level data was recorded for BDWO0O03. Salinity from these bores has
been measured at 1,010mg/L, which is considered brackish.
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Groundwater Dependent Ecosystems

A search of the Groundwater Dependent Ecosystem (GDE) Atlas was completed on 30 March 2026, which found no
GDEs present within the operational area (Figure 10). The search did, however, identify a Low potential GDE within
5km which is associated with shrublands and described as Bowgada and Acacia quadrimarginea on stony ridges.
Three High potential GDEs were also identified within 20km, which are associated with two salt lakes and a wetland.
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Flora and Vegetation

Flora and vegetation surveys have been conducted across the application area and the region since 2011 by APM,
Ecoscape, Jenny Borger Botanical Consulting (JBBC), Spectrum Ecology, and Terratree.

Between 2019 and 2021, Spectrum Ecology (2021) was engaged by Tungsten Mining NL to undertake a Flora and
Vegetation Assessment over the operation area (Appendix A). During the assessment, Spectrum Ecology
consolidated results from the previous surveys and conducted four field surveys to characterise flora and vegetation.

Tungsten Mining NL engaged JBBC, with support from Integrate Sustainability Pty Ltd (ISPL), to undertake a
Targeted Search of Locally Significant Vegetation Communities within 20km of the operation in 2023 (JBBC & ISPL,
2026a) (Appendix B) and a Conservation Significant Flora Survey over the proposed activity area in 2025 (Figure
11) (JBBC & ISPL, 2026b) (Appendix C). During the targeted search, JBBC & ISPL undertook a survey to determine
the presence of three locally significant vegetation units outside the operation area. The flora survey involved two
survey trips targeting known conservation-significant flora species.
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Figure 11 2025 Targeted Flora Survey Area over the Conceptual Site Layout

Conservation-Significant Flora
Flora surveys have identified 20 conservation-significant species listed under either the Biodiversity Conservation
Act 2016 (WA) (BC Act) or by the Department of Biodiversity, Conservation and Attractions (DBCA) across the
application area, with one Priority 1 species recorded in the direct surroundings (Figure 12; Figure 13). None of these
flora species are currently listed under the Environment Protection and Biodiversity Conservation Act 1999 (Cth)
(EPBC Act), with only one species known to be restricted to the application area and the adjacent area. The
conservation-significant species recorded within the application area are:
e Acacia sulcaticaulis (EN); e Grevillea scabrida (P3);
Acacia diallaga (P1); Grevillea subtiliflora (P3);
Chamelaucium sp. Warriedar (P1); Micromyrtus acuta (P3);
Chamelaucium sp. Yalgoo (P1); Micromyrtus trudgenii (P3);
Hemigenia tichbonii (P1); Persoonia pentasticha (P3);
Hydrocotyle dimorphocarpa (P1); Rhodanthe collina (P3);
Lepidosperma sp. Blue Hills (P1); Stenanthemum poicilum (P3); and
Acacia karinae (P3); Dodonaea amplisemina (P4).
Acacia subsessilis (P3);
Allocasuarina tessellata (P3);
Drummondita fulva (P3);
Grevillea globosa (P3);
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Weeds

Spectrum Ecology (2021) identified 15 introduced flora species across the application area. None of these species
are a Declared Plant under the Biodiversity and Agriculture Management Act 2007 (WA) or listed as a Weed of
National Significance. The recorded weed species are:

Sonchus oleraceus; and
Spergula pentandra.

Lysimachia arvensis;
Mesembryanthemum nodiflorum;
Monoculus monstrosus;

e Arctotheca calendula; e Pentameris airoides;
Bromus diandrus; e Petrorhagia dubia;
Cuscuta planiflora; e Rostraria pumila;
Ehrharta longiflora; o Silene gallica;
Hypochaeris glabra; e  Sisymbrium erysimoides;

[ )
[ )

The most prevalent introduced species is Cuscuta planiflora, with 17 small- to medium-sized clumps recorded in the
application area. Most of the other recorded weeds included a single individual or clump (Spectrum Ecology, 2021).

Regional Vegetation Units

Pre-European vegetation mapping was originally undertaken by Beard at various scales across Western Australia
(Beard, Beeston, Harvey, Hopkins, & Shepherd, 2013). The produced maps have since been updated to align with
the Native Vegetation Information System (NVIS) descriptions at a scale of 1:250,000. State-wide vegetation
statistics on the pre-European extent, current extent and area in DBCA managed lands are available for these
vegetation associations, which is useful to determine if a vegetation association is rare or otherwise significant
(DBCA, 2019).

Based on the pre-European vegetation mapping, the application area intersects four vegetation sub-associations,
including the mosaic unit 326.3 (Table 6; Figure 14). All these sub-associations are restricted to the Yalgoo IBRA
region, with sub-association 434.0 covering the smallest area at 1,387ha. Clearing has mostly occurred in sub-
association 355.2, which covers historic mining activities, with minimal clearing in the other sub-associations. Despite
this, the pre-European extent for all sub-associations exceeds 97%, indicating that excessive clearing has not
occurred in these vegetation sub-associations.

Table 6 Pre-European Vegetation Sub-associations

Sub-
association

NVIS Vegetation Description

Pre-
European
Extent (ha)

Current
Extent
(ha)

Remaining
(%)

326.3

Acacia ramulosa, Acacia acuminata, Acacia grasbyi, Acacia
tetragonophylla, Acacia aneura tall open shrubland, over Senna
artemisioides subsp. x artemisioides, Chorizema genistoides,
Dodonaea inaequifolia, Eremophila forrestii, Eremophila viscida
mid sparse shrubland, over Chamaexeros fimbriata,
Dichopogon capillipes, Wurmbea densiflora, Cephalipterum
drummondii, Helipterum craspedioides low open forbland.

Acacia sclerosperma, Acacia eremaea, Grevillea obliquistigma,
Hakea preissii, Acacia aneura tall open shrubland.

542,040

542,013

100

355.2

Eucalyptus loxophleba, Eucalyptus oleosa low isolated trees,
over Acacia aneura, Acacia ramulosa tall open shrubland.

56,303

54,965

97.6

420.5

Acacia ramulosa, Acacia acuminata, Acacia quadrimarginea,
Acacia stereophylla tall open shrubland, over Allocasuarina
campestris, Melaleuca uncinata, Thryptomene australis mid
sparse shrubland.

457,736

456,619

99.8

434.0

Eucalyptus loxophleba, Allocasuarina huegeliana isolated low
trees, over Acacia quadrimarginea, Acacia acuminata tall open
shrubland.

1,387

1,387

100
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Figure 14 Pre-European Vegetation Sub-associations within the Application Area

Local Vegetation Units
Spectrum Ecology (2021) identified nine vegetation units in the application area, including a mosaic and degraded
unit (Figure 15). The AdAa/AdAt mosaic resulted from difficulty in determining vegetation boundaries in aerial imagery
due to similar topographic, substrate, structural, and colour characteristics, as well as fine-scale vegetation

transitions.

After comparing the vegetation unit descriptions to Beard’s pre-European vegetation map and considering the local
distribution of these units, three vegetation units were determined to be locally and regionally significant: AdAa, AdAt
and AsCp. The vegetation unit AdAa resembles pre-European vegetation unit 434.0, while AdAt and AsCp did not
resemble any pre-European vegetation unit. Priority species are dominant in the units AdAa and AdAt, while Acacia
Sulcaticaulis (EN) is dominant in unit AsCp. Spectrum Ecology (2021) noted that vegetation unit AsCp appears to be
restricted to the Mt Mulgine hills and slopes. A description of seven of the identified vegetation units is provided in
Table 7; no description is provided for the AdAa/AdAt mosaic or the degraded vegetation unit.

Table 7 Summary of Local Vegetation Units

Total
Veg Unit Description Mapped Area (%)
Area (ha)
AaAr Allocasuarina acutivalvis subsp. prinsepiana tall sparse shrubland over Acacia 273.7 8.7
ramulosa var. ramulosa (+/-Micromyrtus acuta) mid open shrubland over Austrostipa
elegantissima isolated tussock grasses
AdAa Allocasuarina dielsiana (+/-Acacia umbraculiformis) low open woodland over Acacia 786.0 249
acuminata, Allocasuarina tessellata, Acacia karinae tall open shrubland over Borya
sphaerocephala low sparse shrubland
AdAt Acacia duriuscula or Allocasuarina tessellata tall open shrubland 274.6 8.7
AsCp Acacia sulcaticaulis and/or Allocasuarina acutivalvis subsp. prinsepiana tall open to 303.6 9.6
closed shrubland over Calycopeplus paucifolius mid sparse shrubland over Philotheca
deserti subsp. deserti low sparse shrubland
ElAr Eucalyptus loxophleba subsp. supralaevis or E. loxophleba subsp. lissophloia low open 942.2 29.8
woodland over Acacia ramulosa var. ramulosa tall open shrubland over Ptilotus
obovatus, Scaevola spinescens low isolated shrubs
EIAt Eucalyptus loxophleba subsp. supralaevis low woodland over Acacia tetragonophylla, 91.0 29
Allocasuarina dielsiana, Acacia ramulosa var. ramulosa tall open shrubland over
Dodonaea inaequifolia, Acacia acanthoclada subsp. glaucescens mid-low sparse
shrubland
EsTh Eucalyptus salubris low open woodland over Tecticornia halocnemoides low sparse 35.3 1.1
shrubland
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While undertaking a targeted survey for the three locally significant vegetation units, JBBC & ISPL (2026a)
determined there was variation in the description for vegetation units AdAa and AdAt (Table 8). The identified
variation was utilised to categorise 55 and 13 sites as vegetation units AdAa and AdAt, respectively (Figure 16).
Three of the AdAa sites and one AdAt site were located within the operational area, while the other sites were
identified within a 20km area. Vegetation unit AsCp, on the other hand, was only identified within the operation area.
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Figure 15 Local Vegetation Units within the Application Area

Table 8 Variation in Description for Vegetation Units AdAa and AdAt

Veg Unit | Description

AdAa Allocasuarina dielsiana, Melaleuca hamata low open woodland over Acacia acuminata, Allocasuarina
tessellata (P3), Acacia karinae (P3) tall open shrubland over Borya sphaerocephala low sparse shrubland
Allocasuarina dielsiana and/or Melaleuca hamata isolated trees over Acacia umbraculiformis low open
woodland to open woodland over Acacia spp. (A. ramulosa var. ramulosa, Allocasuarina dielsiana, Acacia
acuminata, Acacia tetragonophylla, A. diallaga (P1), A. karinae (P3)) tall open shrubland to open
shrubland over Grevillea scabrida (P3), Ptilotus obovatus, Solanum lasiophyllum low sparse shrubland
Allocasuarina dielsiana, Acacia acuminata, Acacia umbraculiformis or Melaleuca hamata, Brachychiton
gregorii low open woodland over Acacia acuminata, Allocasuarina tessellata (P3), Acacia
tetragonophylla, Acacia karinae (P3) tall sparse shrubland over Acacia diallaga (P1), A. karinae (P3), A.
tetragonophylla, Allocasuarina tessellata (P3), Melaleuca radula shrubland to open shrubland over
Grevillea scabrida (P3), Ptilotus obovatus, Acacia diallaga (P1) low sparse shrubland over Borya
sphaerocephala, Ptilotus drummondii low open forbland

AdAt Allocasuarina dielsiana and/or Melaleuca hamata isolated trees to low open woodland (2 — 10%) over
Allocasuarina tessellata (P3) tall shrubland or shrubland over Borya sphaerocephala low open to sparse
forbland

Hill, summit; granite, laterite; aspect east/west

Acacia umbraculiformis, A. ramulosa var. ramulosa, Calycopeplus paucifolius, Allocasuarina acutivalvis
subsp. prinsepiana, Brachychiton gregorii, Melaleuca nematophylla tall open shrubland over Acacia
ramulosa var. ramulosa, Allocasuarina acutivalvis subsp. prinsepiana, Philotheca sericea, Acacia
tetragonophylla, Micromyrtus trudgenii (P3) open shrubland over Aluta aspera subsp. hesperia,
Eremophila latrobei subsp. warty leaves, Acacia ramulosa var. ramulosa low open shrubland
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Figure 16 Locally Significant Vegetation Units Located Outside the Operation Area

Vegetation Condition
Spectrum Ecology (2021) used the vegetation condition rating system developed by Keighery (1994) as
recommended by the EPA (2016) for the Interzone Botanical Province. Vegetation in the application area ranged
from Cleared/Degraded to Excellent; no vegetation matching the Pristine or Degraded condition descriptions was
identified (Table 9; Figure 17).

The majority of the operation area was mapped as Excellent (77%) with only minor disturbance present such as
isolated vehicle tracks and small areas of historical clearing. Very Good (19%) and Good (1%) vegetation conditions
were associated with defined tracks, exploration activities including drilling programs and evidence of grazing. Areas
mapped as Cleared/Degraded (3%) have been incorporated into the conceptual site layout where practicable.

Table 9 Vegetation Condition Descriptions

Vegetation
Condition

Description

Total Mapped
Area (ha)

Area
(%)

Pristine

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

Excellent

Vegetation structure intact, disturbance affecting individual species. Damage
to trees caused by fire, the presence of non-aggressive weeds, and
occasional vehicle tracks.

2,434

77

Very Good

Vegetation structure is altered with obvious signs of disturbance.
Disturbance to vegetation structure caused by repeated fires, the presence
of some more aggressive weeds, dieback logging and/or grazing.

602

19

Good

Vegetation structure was significantly altered by obvious signs of multiple
disturbances. Retains basic vegetation structure or the ability to regenerate
it. Disturbance to vegetation structure caused by very frequent fires, the
presence of very aggressive weeds, partial clearing, dieback and grazing.

25

Degraded

Basic vegetation structure is severely impacted by disturbance. Scope for
regeneration is not to a state approaching good condition without intensive
management. Disturbance to vegetation structure caused by very frequent
fires, the presence of very aggressive weeds at high density, partial clearing,
dieback and grazing.

Cleared /
Degraded

The structure of the vegetation is no longer intact, and the area is completely
or almost completely without native species. These areas are often
described as “parkland cleared” with the flora comprising weed or crop
species with isolated native trees and shrubs.

100
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Figure 17 Vegetation Condition within the Application Area

Conservation-Significant Vegetation Communities

None of the identified local vegetation units aligns with known Threatened Ecological Community (TEC) or Priority
Ecological Community (PEC) designations. A search of the publicly available DBCA spatial layer (DBCA-038) found
no TECs within 15km and seven PECs within 5km. Spectrum Ecology (2021) noted PECs surrounding the application
area are geologically restricted to the Banded Ironstone Formations of the Blue Hills, Warriedar, Pinyalling and
Walagnumming ranges, and are therefore unlikely to occur in the application area.

Fauna

Vertebrate fauna and Short-range Endemic (SRE) surveys have been undertaken across the operation area from
2011 to 2025 by APM, Bamford, Bennelongia, Spectrum Ecology, Terrestrial Ecosystems and Western Ecological.

Tungsten Mining engaged Spectrum Ecology (2022) to undertake a Terrestrial Fauna Assessment over the operation
area (Appendix D). During the assessment, Spectrum Ecology conducted basic surveys for terrestrial fauna and SRE
species between 2019 and 2021, and consolidated results from previous surveys.

In 2023, Western Ecological (2026) was engaged by Tungsten Mining NL to undertake a Detailed Terrestrial Fauna
Survey over the operation area (Appendix E). During the assessment, Western Ecological conducted a two-season
survey and targeted search for threatened fauna.

In 2025, Tungsten Mining NL engaged Terrestrial Ecosystems (2026) to undertake a Targeted Vertebrate Fauna
Survey over the proposed mining area (Figure 18) (Appendix F). The fauna survey targeted the conservation-
significant fauna species Gilled Slender Blue-tongue (Cyclodomorphus branchialis), Malleefowl! (Leipoa ocellata) and
Western Spiny-tailed Skink (Egernia stokesii badia), which are all listed as Vulnerable under the BC Act.

Tungsten Mining NL engaged Bennelongia (2026a) in 2024, to undertake a Targeted SRE Invertebrate Fauna Survey
within and around the operation area (Appendix G). During the assessment, Bennelongia targeted invertebrates
within SRE groups and consolidated results from previous SRE surveys. In 2025, Bennelongia (2026b) were engaged
to undertake a Targeted Conservation Significant Mygalomorph Spider Survey and Assessment over the proposed
mining area (Figure 18) (Appendix H).
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Figure 18 2025 Targeted Terrestrial Vertebrate Fauna and SRE Survey Area over the Conceptual Site Layout

Vertebrate Fauna Habitat

A total of four fauna habitats have been mapped within and outside the application area by Western Ecological (Table
10; Figure 19). The operation area was found to contain foraging habitat (515.0ha) and potential nesting habitat
(1,777.0ha) for the Malleefowl (VU) (Figure 20). Western Ecological (2026) noted the potential nesting habitat lacks
a dense canopy, which is an important feature for Malleefowl (VU) nesting locations.

Table 10 Vertebrate Fauna Habitat Descriptions

Total Mapped
Area (ha)

Mixed Shrubland Dominated by a canopy of mixed Acacia (including Acacia ramulosa and 2,171.2

A. acuminata) and Allocasuarina shrubs over a mid-story of Eremophila

and Hakea. Primarily located on hill slopes.

Open Eucalyptus Woodland | Dominated by a canopy of Eucalyptus salubris over a mid-story of 515.0

Eremophila and Senna. Primarily located in the lower, flatter parts of the

operation area.

Habitat Type Description

Rocky Hill Canopy of mixed shrubs, however, they are very sparse and ground 350.3
cover is virtually absent. It is restricted to higher elevations.
Cleared/Degraded Disturbed and previously cleared areas 92.7

Most of the application area is mapped as Mixed Shrubland, followed by Open Eucalyptus Woodland (Figure 19).
The Mixed Shrubland habitat is considered suitable for numerous bird species, while the Open Eucalyptus Woodland
is suitable for larger bird species and burrowing reptile species (Western Ecological, 2026). Large log piles and fallen
trees are also present in the Open Eucalyptus Woodland, which may provide refuge habitat for a range of fauna
species. The Rocky Hill habitat is considered suitable for saxicoline reptiles due to sparse mixed shrubs and almost-
absent ground cover. This habitat is generally restricted to higher elevations.

Overall, all three habitats are considered widespread across the Yalgoo IBRA region and are not restricted to the
application area.
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Figure 20 Malleefowl! (VU) Foraging and Potential Nesting Habitat within Application Area

Page 21



Trench Operation — NVCP Application Supporting Document

SRE Fauna Habitat

Bennelongia mapped eight SRE habitats across and around the operation area (Figure 21). The most prevalent
habitats in the application area are Low Hills with Mixed Shrublands and Stony Plains.

Potential refuge habitats for specialist invertebrates are present in the Granite Outcrops, Low Hills with Mixed
Shrublands and Mixed Shrublands, which indicates they have a moderate-high prospectivity for SRE species (Table
11). Similarly, the Open Eucalyptus Woodland habitat can provide shelter for multiple mygalomorph spiders, including
from the Idiosoma genus, some of which are considered SRE or listed by DBCA. The Stony Plains with Mixed
Shrubland, Sandplains with Mixed Shrubland, and Floodplains and Drainage Areas, on the other hand, are ideal for
generalist species as the present microhabitats are rarely isolated. No SRE or invertebrate species are expected in
the Cleared/Degraded areas.

Table 11 SRE Habitat Descriptions

Total
Habitat Type Description SRE Prospectivity Mapped
Area (ha)
Low hills with Mixed | Low basalt and rugged Moderate prospectivity for SRE species as the 4,523
Shrublands greenstone ranges with dense multiple vegetation types can provide refuge
Casuarina and Acacia shrublands. | for different groups such as pseudoscorpions,
centipedes, scorpions and mygalomorph
spiders. However, these are rarely isolated
habitats and are often exploited by generalist
species.
Stony Plains with Low rises and stony plains Ideal for generalist species within the different 2,359
Mixed Shrubland supporting Chenopod shrublands | SRE Groups, such as mygalomorph spiders,
with patchy Eucalypt overstoreys. | slaters and centipedes.
Mixed Shrublands Mixed shrublands of Acacia, Moderate prospectivity for SRE species as the 1,470
Casuarina, Chenopod or multiple vegetation types can provide refuge
Bowgada over low hills and plains. | for different groups such as pseudoscorpions,
centipedes, scorpions and mygalomorph
spiders. However, these are rarely isolated
habitats and are often exploited by generalist
species.
Sandplains with Low plains supporting tall Ideal for generalist species within the different 1,382
Mixed Shrubland shrublands of Mulga and SRE Groups, such as mygalomorph spiders,
Bowgada with patchy wanderrie slaters and centipedes.
grasses and minor halophytic
shrublands.
Floodplains and Carrying concentrated flow, Ideal for generalist species within the different 588
Drainage Areas supporting Mulga, Curara and SRE Groups, such as mygalomorph spiders,
other Acacia shrublands. slaters and centipedes.
Open Eucalyptus Open Eucalyptus woodlands over | Open Eucalyptus woodland often provides 591
Woodlands low hills with occasional saltbush shelter for multiple mygalomorph spider
and bluebush understoreys. species, including those from the genus
Idiosoma.
Granite Outcrops Granite hills with exfoliating Granite outcrops have high prospectivity for 373
domes and tor fields, supporting SRE species as they often represent isolated
Acacia shrublands. habitats within the broader landscape, and
specialist species (such as pseudoscorpions
and millipedes) tend to be restricted to this
habitat type.
Cleared/Degraded Disturbed and previously cleared None 100
areas.
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Figure 21 SRE Habitats within the Application and adjacent areas

Vertebrate Fauna

Across all vertebrate fauna surveys, a total of 160 species have been recorded, comprising 103 birds, 38 reptiles, 18
mammals, and 1 amphibian. Spectrum Ecology (2022) recorded 15 additional species during their Terrestrial Fauna
Assessment, including an amphibian species, compared to previous surveys. Similarly, an additional 24 species
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were recorded by Western Ecological (2026). The species were recorded using a variety of techniques including
traps (pitfall, cage, Elliot, funnel and camera), acoustic recording units, nocturnal spotlighting and targeted searches
over potential Threatened fauna habitat.

Conservation-Significant Vertebrate Fauna

Fauna surveys have identified five conservation-significant species listed under the BC Act across and directly
surrounding the operation, three of which are also listed under the EPBC Act (Table 12). Four of the identified
conservation-significant species have been recorded within the application area; the Western Spiny-tailed Skink has
been recorded approximately 350m south (Figure 22).

It is acknowledged that Western Ecological (2026) completed a database search on a 50km area around the
operation, which suggested the Central Long-eared Bat (Nyctophilus major tor), listed as P3 by DBCA, is possibly
present within the operation area. Western Ecological noted that while little to no suitable habitat is present in the
operation area, three records from approximately 40km south were identified, and the species has good dispersal
abilities.

During Terrestrial Ecosystems’ (2026) targeted survey, no conservation-significant fauna were identified.

Table 12 Conservation-Significant Fauna

Common Name Scientific Name EI;?aCt:uI;ct g(t:aﬁ::
Western Spiny-tailed Skink | Egernia stokesii badia EN VU
Malleefowl Leipoa ocellata VU VU
Grey Wagtail Motacilla cinerea MI Mi
Gilled Slender Blue-tongue | Cyclodomorphus branchialis - VU
Peregrine Falcon Falco peregrinus - oS
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Figure 22 Conservation-Significant Fauna within Application Area

Short Range Endemics

Bennelongia (2026a) collected a total of 216 specimens, with 46 specimens classified to a higher level as they were
either immature or the non-diagnostic sex. In total, 37 species were identified, with none classified as Confirmed
SRE species; however, two mygalomorph spiders listed by DBCA and managed under the BC Act were found in the
operation area and application area (Table 13; Figure 23). During a previous survey, the Confirmed SRE species
Idiosoma gutharuka, listed as P1 by DBCA, was identified in the application area. No species listed under the EPBC
Act have been recorded.
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In 2025, during a targeted survey for mygalomorph spiders, Bennelongia (2026b) identified 23 mygalomorph spider
burrows in the application area. These burrows included 13 for Idiosoma clypeatum (P3), eight for I. intermedium
(P3) and one each for the genus Gaius and Lycosidae. No burrows belonging to Idiosoma gutharuka (P1) were
identified, and no impacts to known occurrences are envisaged.

Table 13 Conservation-Significant Invertebrates

Common Name Scientific Name S:’Ztﬁ s SRE Status
Gutha Pintharuka Shield-backed Trapdoor Spider | Idiosoma gutharuka P1 Confirmed
Northern Shield-backed Trapdoor Spider Idiosoma clypeatum P3 Widespread
Coolgardie Shield-backed Trapdoor Spider Idiosoma intermedium P3 Widespread

Bennelongia (2026a) consolidated taxonomic information on invertebrates collected during previous surveys and
reassessed their SRE status. Based on geographic or taxonomic information and whether a species belongs to a
taxonomic group likely to contain SREs, 31 Potential SREs were identified within the application area, with
Acanthodillo "BIS412" found within the operation area (Figure 23).
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Figure 23 Conservation-Significant and Potential SREs within the Application Area

202604_ConSig & Potential SREs_Site Layout_NVCP Area - Rev. 1

Introduced Fauna

Three introduced fauna species have been recorded in the application area: Feral Cat (Felis catus), European Rabbit
(Oryctolagus cuniculus) and Goat (Capra hircus). The Feral Cat and European Rabbit were recorded by Western
Ecological (2026) with the Goat recorded during a previous fauna survey.
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Potential Impacts to Flora and Vegetation

Direct Loss of Vegetation

Tungsten Mining NL is proposing to clear up to 402.80ha of native vegetation within an application area of 2,704.6ha.
Where possible, previously disturbed areas have been considered for the conceptual site layout and will be utilised
during clearing activities to preserve uncleared vegetation.

Three locally significant vegetation units have been identified within the application area, along with a mosaic.
Clearing is proposed within vegetation units AdAa (42.5ha), AdAt (33.6ha) and AdAt/AdAa mosaic (50.3ha); no
clearing is proposed within vegetation unit AsCp. When compared to the total mapped extent, proposed clearing will
remove approximately 5.4%, 12.2%, and 14.3% of vegetation units AdAa, AdAt, and AdAt/AdAa mosaic respectively.
A targeted survey for the locally significant vegetation units identified the presence of vegetation units AdAa and
AdAt within a 20km area around the operation, while vegetation unit AsCp was only found within the operation area.
The proposed clearing will not result in the complete removal of any vegetation units.

Direct Loss of Conservation-Significant Flora

One BC Act listed threatened species and 19 DBCA listed priority flora species have been identified within the
application area during flora surveys (Table 14). None of these species are currently listed under the EPBC Act, with
only one species restricted to the application area and the adjacent area. All remaining species have been recorded
outside the operation area.

Table 14 Conservation-Significant Flora Abundance within Application Area and Conceptual Site Layout

Total No. Total No. Total No. % of Known % of Known
Taxon Name of Knovyn wi_thin_ within Recorqs vc{ithin Records within
Plants in | Application Conceptual Application Conceptual
WA* Area Site Layout Area Site Layout
Acacia sulcaticaulis (EN) 249,593 249,566 0 99.99% 0%
Acacia diallaga (P1) 9,553 2,499 1 26.2% 0.01%
Chamelaucium sp. Warriedar (P1) 7,305 1,957 0 26.8% 0%
Chamelaucium sp. Yalgoo (P1) 472 101 0 21.4% 0%
Hemigenia tichbonii (P1) 8,282 3,110 200 37.6% 2.4%,
Hydrocotyle dimorphocarpa (P1) 28,137 4,265 0 15.2% 0%
Lepidosperma sp. Blue Hills (P1) 95,353 11,881 0 12.5% 0%
Acacia karina (P3) 270,336 18,287 1,799 6.8% 0.7%
Acacia subsessilis (P3) 1,462 211 7 14.4%, 0.5%
Allocasuarina tessellata (P3) 129,988 57,707 12,335 44 .4% 9.5%
Drummondita fulva (P3) 41,952 150 0 0.4% 0%
Grevillea globosa (P3) 2,025 15 15 0.7% 0.7%
Grevillea scabrida (P3) 31,122 9,778 295 31.4% 0.95%
Grevillea subtiliflora (P3) 15,211 10,430 13 68.6% 0.1%
Micromyrtus acuta (P3) 69,701 10,121 3,275 14.5% 4.7%
Micromyrtus trudgenii (P3) 57,231 2,080 0 3.6% 0%
Persoonia pentasticha (P3) 6,191 1,519 111 24 .5% 1.8%
Rhodanthe collina (P3) 640,102 27,603 383 4.3% 0.1%
Stenanthemum poicilum (P3) 1,477 121 0 8.2% 0%
Dodonaea amplisemina (P4) 6,841 6,349 0 92.8% 0%

* Total is based on abundance recorded during flora and vegetation surveys, and from a DBCA database search

Acacia sulcaticaulis (EN) is predominantly known from the application area, with an additional population recorded
approximately 200m south of the application area. To date, 249,593 individuals have been identified, of whom
249,566 are found in the application area. It is noted that surveys for this species have focused on the operational
area, with the species only recently recorded outside this area. As a result, further surveys are required to quantify
the size of the outside population. Although the application area contains most of the known occurrences, no
individuals are proposed to be cleared under this application (Table 14). A 50m exclusion zone has been applied to
each known plant to ensure that no Acacia sulcaticaulis (EN) are cleared.

The conceptual site layout also avoids eight priority flora species which are present within the application area (Table
14). Lepidosperma sp. Blue Hills (P1) is the closest recorded species at 5m to a light vehicle road, while the other
species are at least 25m from the conceptual site layout. The application area also contains less than 25% of the
known population for six of these species, while approximately 27% and 93% of Chamelaucium sp. Warriedar (P1)
and Dodonaea amplisemina (P4) populations, respectively, are within the application area. It is noted that all these
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species are known from other populations within a 50km radius of the application area; Dodonaea amplisemina (P4),
in particular, was identified up to 43km away.

The total proposed clearing area (402.80ha) does contain records for 11 priority flora species (Table 14). Based on
the conceptual site layout, it has been estimated that less than 1% of the known population of Acacia diallaga (P1),
Acacia karinae (P3), Acacia subsessilis (P3), Grevillea globosa (P3), Grevillea scabrida (P3), Grevillea subtiliflora
(P3) and Rhodanthe collina (P3) will be cleared. Approximately 1.8% of the known Persoonia pentasticha (P3), 2.4%
of Hemigenia tichbonii (P1), 4.7% of Micromyrtus acuta (P3) and 9.5% of Allocasuarina tessellata (P3) will be cleared.
TGN notes that not all of the application area has been surveyed, and there is a high probability that additional
occurrences of Allocasuarina tessellata (P3) and other priority species will be located (particularly on the eastern
side, where the known records follow historic drill lines). As such, the likely impact on Allocasuarina tessellata (P3)
is predicted to be less than 9.5% currently estimated.

A search of DBCA'’s flora database has found that the 11 priority flora species within the conceptual site layout are
present within 60km of the application area. Acacia subsessilis (P3), Micromyrtus acuta (P3), Persoonia pentasticha
(P3) and Rhodanthe collina (P3) also contained records over 100km from the application area.

Degradation of Vegetation

Degradation of vegetation can result from direct and indirect impacts of clearing up to 402.80ha. These impacts can

include:

Uncontrolled vehicle access leading to physical damage of vegetation;

Land clearing and construction activities depositing dust on vegetation;

Vehicles and/or equipment spreading or introducing weeds;

Leaks from containment structures, pipes, vehicles or equipment leading to contaminated soils, surface

water or groundwater;

Hydrocarbon or chemical spills contaminating soils, surface water or groundwater;

¢ Inappropriate disposal of domestic waste or waste hydrocarbons and chemicals leading to contamination of
soils, surface water or groundwater; or

e Clearing and associated activities accidentally causing a fire.

Potential Impacts to Fauna

Fauna Deaths Due to Displacement

Clearing vegetation is likely to include the removal of reptile, mammal or invertebrate burrows that are either currently
in use or could be used again, or foraging habitat for species. Removal of these areas could force individuals into
adjacent areas that may offer fewer resources or fall within another individual’s territory. Forced relocations can also
place individuals under survival pressure and increase the possibility of predation.

Surveys to date have identified 37 Malleefowl (VU) mounds along with 181 mygalomorph burrows, comprising of
Idiosoma gutharuka (P1) (50 burrows), I. clypeatum (P3) (109 burrows) and /. intermedium (P3) (22 burrows), within
the application area. A Malleefowl (VU) mound, that was inactive during Western Ecological’s (2026) assessment,
along with 37 I. clypeatum (P3) and eight I. infermedium (P3) burrows were recorded in the conceptual site layout
and will likely be cleared. I. gutharuka (P1) burrows are at least 500m from the conceptual site layout (Figure 24). All
these species are also recorded within a 50km radius of the application area, with Malleefowl (VU) mounds widely
recorded adjacent to the application area.
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Fragmentation of Habitat

Previous exploration and mining activities have resulted in some habitat fragmentation across the application area,
with most clearing occurring in tenement M59/425, which has been considered during planning of the conceptual site
layout. Despite this, habitat types mapped by Western Ecological (2026) and Bennelongia (2026a) are not restricted
to the application area and are found in the wider region. It is considered unlikely that habitat fragmentation caused
by the proposed clearing will significantly impact fauna species.

Loss of Foraging Habitat

Vegetation clearing will reduce foraging areas and habitat; however, no habitat type is expected to be entirely
removed within the application area, as per the conceptual site layout. In particular, less than 1% of the vertebrate
fauna habitat Rocky Hill will be cleared with clearing predominantly proposed within the Open Eucalyptus Woodland
(22.1%) and Mixed Shrubland (11.1%) habitats (Table 15; Figure 25).

Table 15 Proposed Clearing in Fauna Habitats

Habitat Type Total Mapped Area (ha) Proposed Cleared Area (ha) | Proposed Cleared Area (%)
Mixed shrubland 2,171.2 2419 111
Open Eucalyptus woodland 515.0 113.9 221
Rocky hill 350.3 0.5 0.1
Cleared/Degraded 92.7 451 49.3
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Figure 25 Terrestrial Fauna Habitat with Conceptual Site Layout

Task 11: 202601_Trench Layout impacts to ConSig Species

Western Ecological (2026) noted the operation area contains suitable foraging habitat and potential nesting habitat
for the Malleefowl (VU). Clearing within the foraging habitat proposes to clear 22.1% of the total mapped area
compared to 13.6% of the potential nesting habitat (Table 16; Figure 26).

Table 16 Proposed Clearing in Malleefowl (VU) Foraging and Potential Nesting Habitat

Malleefowl (VU) Habitat

Total Mapped Area (ha)

Proposed Cleared Area (ha)

Proposed Cleared Area (%)

Foraging habitat

515.0

113.9

221

Potential Nesting habitat

1,777.0

2423

13.6
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Figure 26 Malleefowl (VU) Foraging and Potential Nesting Habitat with Conceptual Site Layout

Table 17 Proposed Clearing in SRE Habitats

Habitat Type Total Mapped Area (ha) Proposed Cleared Area (ha) | Proposed Cleared Area (%)

Low  hills with  mixed 4,523

133.9 3.0
shrublands
Stony plains with mixed 2,359 119.1 5.1
shrubland
Mixed shrublands 1,470 8.7 0.6
Sandplains  with mixed 1,382

0 0

shrubland
Floodplains and drainage 588 16.1 27
areas
Open Eucalyptus woodlands 591 63.7 10.8
Granite outcrops 373 16.3 4.4
Cleared/degraded 100 451 451

Most of the SRE habitats will have around 5% of the mapped area cleared (Table 17), with clearing predominantly
occurring in the Open Eucalyptus Woodland at 10.8%. Bennelongia (2026a) did note the Open Eucalyptus Woodland
habitat can provide shelter for mygalomorph spider species, including those from the Idiosoma genus. The Granite
Outcrops, Low Hills with Mixed Shrublands and the Mixed Shrublands habitats are also considered to provide
moderate to high prospectivity for SRE species, while the remaining habitats are suitable for generalists. No clearing
is proposed within the Sandplains with Mixed Shrublands habitat.

All vertebrate fauna and SRE habitats mapped in the application area are well represented across the wider region.
No unique habitats have been identified within the application area, although Western Ecological (2026) did note the
Rocky Hill habitat is restricted to higher elevations.

Increased Vehicle Strikes

An increase in fauna deaths from vehicle strikes is likely to occur where roads/tracks are constructed or upgraded,
particularly affecting slow-moving or easily startled species or those that feed on dead carcases on the road. Vehicles
are more likely to strike fauna at night, as visibility is reduced and more animals are on the move.

Fire
Clearing and associated activities can inadvertently cause fires, which are a key threat to conservation-significant

species, as many small mammals and birds rely on long-unburnt vegetation. It is possible that fire could spread from
the application area into adjacent areas, as the operation includes areas of dense vegetation.
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Potential Impacts to Surface Water

Increased Turbidity

Erosion from disturbed areas and steep slopes, along with surface water flowing over these areas, may lead to higher
sediment levels, increasing surface water turbidity. Despite this, the operation is located in the upper catchment,
approximately 22km north of Lake Monger, which is the main downstream riverine environment (Hydrologia, 2024).
Local erosion is therefore unlikely to affect the wider environment.

Altered Surface Water Flows

Construction of infrastructure for the operation may alter surface water flows. Small overland and concentrated flow
paths are present in the application area, which will likely be intersected by the clearing required for the operation.

The proposed clearing area within the application area is the maximum area deemed necessary for developing the
operation. Mitigation measures to manage potential impacts have been developed and will be implemented (Table
18). Tungsten Mining NL will explore opportunities to further reduce clearing.

Considering the existing environment, proposed activities and management strategies, Tungsten Mining NL believes
that impacts to flora/vegetation, fauna and surface water within the application area have been reduced to an
acceptable level.

Table 18 Potential Impacts and Mitigation Measures

Impact Pathways Management Measures

Potential Impacts to Flora

Direct loss of vegetation Clearing ¢ Review the proposed operation design against

Fire vegetation survey data to avoid/minimise clearing

Vehicle movement significant flora and vegetation.

Weeds o Utilise historically disturbed areas for infrastructure,
where possible and practical.

¢ Verify the clearing boundary, including any areas of
native vegetation to be retained, and ensure it is
marked out with either barrier tape or star pickets
prior to clearing activities.

e Ensure clearing occurs progressively and in
accordance with permit conditions.

e Survey the cleared areas and track disturbance
against approved limits.

¢ Restrict vehicle movements to approved tracks and
roads.

Direct loss of conservation- e Prior to clearing activities, inspect the area for

significant flora conservation-significant flora species; where new
threatened species area records these will also be
avoided and priority species clearing will be limited
to the estimated impacts.

e Ensure staff and contractors are aware of the
location of conservation-significant flora and their
responsibility to ensure they are protected.

¢ Restrict vehicle movements to approved tracks and
roads.

Chemical spills or leaks | o Restrict vehicle movements to approved tracks and

Dust deposition roads, and enforce speed limits.

Fire e Progressively rehabilitate cleared areas when they

Vehicle movement are no longer required.

Weeds ¢ Implement dust control measure on road track and
stockpiles.

¢ All vehicles and workshops will contain fire
extinguishing equipment and spill kit.

e Conduct a pre-start on heavy machinery and
equipment prior to clearing activities.

e Weed hygiene procedures and inspections will be
implemented on vehicles and equipment.

e Chemicals and hydrocarbons will be kept bunded
and in designated storage areas.

¢ Refuelling will occur in designated areas.

o Staff and contractors will be trained in emergency
procedures, spill response and clean up.

Degradation of vegetation
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Impact Pathways Management Measures

Potential Impacts to Fauna

Fauna Deaths Due to Clearing o Utilise existing disturbed areas where possible.

Displacement e Prior to clearing activities, inspect the area for
Malleefowl (VU) mounds, which will be recorded and
avoided where possible.

e Educate staff/contractors about fauna interactions.

¢ Report any incidents of fauna interactions.

e Progressively rehabilitate cleared areas when they
are no longer required and reinstate habitat
characteristics to encourage fauna recolonisation.

Fragmentation of habitat e Clearing ¢ Review the proposed operation design against

e Vehicle movement habitat survey data.

e Progressively rehabilitate cleared areas when they
are no longer required.

¢ Restrict vehicle movements to approved tracks and

roads.
Loss of foraging area or e Clearing e Prior to clearing activities, inspect the area for
habitat Malleefowl (VU) mounds, which will be recorded and

avoided where possible.

e Progressively rehabilitate cleared areas when they
are no longer required and reinstate habitat
characteristics to encourage fauna recolonisation.

Increased vehicle strikes e Vehicle movement ¢ Restrict vehicle movements to approved tracks and
roads.

o Enforce speed limits.

e Educate staff/contractors about fauna interactions.

e Report any incidents of fauna interactions.

Fire e Machinery/equipment e All vehicles and workshops to contain fire
use extinguishing equipment.
e Human behaviour e Train staff and contractors in emergency
procedures.

e Conduct pre-start inspections on heavy machinery
and equipment before clearing activities.
¢ A hot work permit will be required before conducting

hot work.

Potential Impacts to Surface Water
Increased turbidity e Clearing ¢ A site-wide surface water management plan will be

Alteration of natural developed, and clean and dirty water will be

flows separated.

e Large rainfall events e Appropriately engineered infrastructure will be

Altered surface water flows | ¢ Clearing installed for any disturbed drainage channels.

Construction of

infrastructure

Schedule 5 of the EP Act outlines 10 Principles that guide decision-makers on whether native vegetation should be
cleared. The Department of Water and Environmental Regulation and the Department of Mines, Petroleum and
Exploration utilise the Principles as a comparative tool to determine whether clearing activities are environmentally
acceptable and can be appropriately managed. An assessment of the proposed 402.80ha of clearing against the 10
Principles has been undertaken, which is summarised in Table 19.
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Table 19 Summary of Assessment Against the 10 Clearing Principles
Not at Potentially at
Variance Variance

Clearing Principle

a) Native vegetation should not be cleared if it comprises a high level of

biological diversity X

b) Native vegetation should not be cleared if it comprises the whole or part of,
or is necessary for the maintenance of, a significant habitat for fauna X
indigenous to WA

c) Native vegetation should not be cleared if it includes, or is necessary for the
continued existence of rare flora

d) Native vegetation should not be cleared if it comprises the whole or part of,
or is necessary for the maintenance of, a Threatened Ecological Community

e) Native vegetation should not be cleared if it is significant as a remnant of
native vegetation in an area that has been extensively cleared

f) Native vegetation should not be cleared if it is growing in, or in association
with, an environment associated with a watercourse or wetland

g) Native vegetation should not be cleared if the clearing of the vegetation is
likely to cause appreciable land degradation

h) Native vegetation should not be cleared if the clearing of the vegetation is
likely to have an impact on the environmental values of any adjacent or nearby X
conservation area

i) Native vegetation should not be cleared if the clearing of the vegetation is
likely to cause deterioration in the quality of surface or underground water

j) Native vegetation should not be cleared if clearing of the vegetation is likely
to cause, or exacerbate, the incidence of flooding

a) Native vegetation should not be cleared if it comprises a high level of biological diversity

Spectrum Ecology (2021) identified three vegetation units with local and regional significance in the operation area,
which occur within the application area: AdAa, AdAt and AsCp. The mosaic AdAt/AdAa is also present. Vegetation
condition in the application area varies from cleared/degraded to excellent.

The conceptual site layout will result in clearing approximately 42.5ha, 33.6ha, and 50.3ha for vegetation units AdAa,
AdAt, and the mosaic AdAt/AdAa, respectively. When compared to the total mapped area within the operation area,
this equates to approximately 5.4%, 12.2% and 14.3% for vegetation units AdAa, AdAt and mosaic AdAt/AdAa,
respectively. No clearing is proposed within the vegetation unit AsCp.

A targeted survey for the three locally significant vegetation units identified that the vegetation units AdAa and AdAt
are present outside the application area within 20km. Vegetation unit AsCp has only been identified within the
application area; however, no direct impacts are proposed.

We note that while vegetation units AdAa and AdAt were located outside the application area and no clearing is
proposed in AsCp, all three vegetation units contain a high level of biological diversity. Clearing of AdAa and AdAt
may be at variance with the Clearing Principle ‘a’; noting that the extent of clearing is limited, and both vegetation
units are present beyond the application area.

b) Native vegetation should not be cleared if it comprises the whole or part of, or is necessary for the
maintenance of, a significant habitat for fauna indigenous to WA

Fauna habitats mapped by Western Ecological (2026) and Bennelongia (2026a) are considered widespread, with
none restricted to the application area. It was noted that approximately 22.1% and 13.6% of the foraging and potential
nesting habitat for Malleefowl! (VU), respectively, will be cleared. Similarly, approximately 10.8% of the SRE habitat
Open Eucalyptus Woodland will be cleared, which includes Bennelongia (2026a) noted as providing shelter for
mygalomorph spider species, including those from the /diosoma genus.

The application area also contains 37 Malleefowl (VU) mounds, and 50 /diosoma gutharuka (P1), 109 I. clypeatum
(P3) and 22 . intermedium (P3) burrows (Figure 24). A Malleefow! (VU) mound along with 37 [. clypeatum (P3) and
eight 1. intermedium (P3) burrows were identified in the conceptual site layout. /. gutharuka (P1) burrows are at least
500m from the conceptual site layout. All these species have records within 50 km of the operation area.

While the fauna habitats are widespread, clearing is proposed within suitable foraging habitat for Malleefowl (VU)
and suitable shelter habitat for mygalomorph spiders. Recent records of conservation-significant fauna and SREs in
the conceptual site layout also indicate that clearing may therefore be at variance with Principle ‘b’, as some suitable
habitat for conservation-significant fauna will be removed.
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c) Native vegetation should not be cleared if it includes, or is necessary for the continued existence of rare
flora

Previous flora and vegetation surveys undertaken within and around the operation area have found Acacia
sulcaticaulis (EN) predominantly within the application area, with a population identified south of 1km. Based on
current knowledge, 249,566 individuals are believed to occur within the application area compared to the total known
population of 249,593; no individuals are proposed to be cleared, and a 50m exclusion zone has been applied. It is
acknowledged the total population abundance is a low estimate as only the most recent flora survey (JBBC & ISPL,
2026b) identified the species outside the application area. Despite the exclusion zone utilised, some plants may be
exposed to dust from nearby activities. Dust will be managed in accordance with the site dust management plan.

The application area also includes six Priority 1, 12 Priority 3 and one Priority 4 flora species managed by DBCA.
The conceptual site layout will result in the clearing of only two Priority 1 and nine Priority 3 species. A single individual
for Acacia diallaga (P1), and less than 1% of the known Acacia karinae (P3), Acacia subsessilis (P3), Grevillea
globosa (P3), Grevillea scabrida (P3), Grevillea subtiliflora (P3) and Rhodanthe collina (P3) populations will be
cleared. Based on previous flora and vegetation surveys, and a search of DBCA'’s flora database, approximately
1.8% of Persoonia pentasticha (P3), 2.4% of Hemigenia tichbonii (P1), 4.7% of Micromyrtus acuta (P3) are within
the conceptual site layout compared to 9.5% Allocasuarina tessellata (P3). It is noted that the known population of
Allocasuarina tessellata (P3) is likely to be larger than currently recorded in the application area; further surveys have
been scheduled to verify this statement. No priority flora species known within the area are restricted to the
application area; a search of the DBCA's flora database found that all species occur within a 50km radius around the
application area. Acacia subsessilis (P3), Micromyrtus acuta (P3), Persoonia pentasticha (P3) and Rhodanthe collina
(P3) were recorded within 100km.

Based on the exclusion zone utilised for Acacia sulcaticaulis (EN) and the observed extent for the priority flora
species, the proposed clearing is not considered at variance with Principle ‘c’.

d) Native vegetation should not be cleared if it comprises the whole or part of, or is necessary for the
maintenance of, a Threatened Ecological Community

No TECs or PECs listed under the EPBC Act or EP Act occur within the application area. The closest TEC is over
15km away, while PECs are known to occur within 5km, but are unlikely to occur in the application area, as they are
geologically restricted. Clearing is, therefore, not at variance with Principle ‘d’.

e) Native vegetation should not be cleared if it is significant as a remnant of native vegetation in an area
that has been extensively cleared

The publicly available layer Pre-European Vegetation (DPIRD-006) indicates the application area intersects four
vegetation sub-associations: 326.3, 355.2, 420.5 and 434.0. All of these sub-associations have retained over 97%
of their original pre-European vegetation extent. Based on the conceptual site layout, 1.5ha, 180.6ha, 207.9ha and
13.1ha in sub-associations 326.3, 355.2, 420.5 and 434.0, respectively, will be cleared, which equates to less than
1% of the total extent. Clearing is, therefore, not at variance with Principle ‘e’.

f) Native vegetation should not be cleared if it is growing in, or in association with, an environment
associated with a watercourse or wetland

The application area does not contain any water bodies or permanent rivers or creeks; only small overland flow paths
and drainage lines. The proposed clearing is not considered at variance with Principle f’.

dg) Native vegetation should not be cleared if the clearing of the vegetation is likely to cause appreciable
land degradation

The conceptual site layout covers the land systems Graves, Moriarty, Norie, Singleton and Yalluwin. Payne et al.
(1998) described the Graves and Moriarty systems as susceptible to water erosion, especially where the soil surface
is disturbed, or shrub cover is reduced, while the drainage tracts in the Norie and Yalluwin systems are susceptible
to increased water erosion. The Singleton system, on the other hand, is largely protected from erosion by stone
mantles.

Historic disturbance has occurred across these land systems in the application area due to previous mining and
exploration activities. Where possible, this historic disturbance has been taken into account in the planning of the
conceptual site layout. In particular, approximately 44.1ha of the total proposed clearing in the Moriarty system
(131.0ha) and approximately 37.2ha of 165.6ha proposed within the Graves system have previously been cleared.
Further disturbance from the proposed clearing is not expected to have a significant ecological impact, especially
when managed in accordance with the mitigation measures outlined in the Management Measures. Clearing is,
therefore, not at variance with Principle ‘g’.
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h) Native vegetation should not be cleared if the clearing of the vegetation is likely to have an impact on
the environmental values of any adjacent or nearby conservation areas

Two water reserves (R16485 and R16489) are located within the operation and application area (Figure 27), with
tenement conditions for M59/425 consenting to exploration activities. A trigonometrical station (R11873), managed
by the Department of Lands, Planning and Heritage, is also present in the application area. The two water reserves
are present within the conceptual site layout, while the trigonometrical station is approximately 1km from any features
in the conceptual site layout.
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Figure 27 Conservation Areas within and Surrounding the Operation Area

Three other conservation areas surround the operation (Figure 27). The closest is Karara Conservation Park and
Thundelarra Conservation Park, approximately 500m west and 2.3km east, respectively, while Mungada Ridge
National Park is approximately 3.4km west. Mungada Ridge National Park is the smallest of these conservation
areas, at approximately 1,030ha, and was established to protect banded iron formations and their associated
vegetation communities (Whitby, 2022). Karara Conservation Park and Thundelarra Conservation Park, on the other
hand, cover 82,000ha and 100,100ha, respectively. The ex-Karara pastoral station, held by the DBCA, was acquired
to serve as an ecological corridor between Thundelarra Conservation Park and Mungada Ridge National Park. The
proposed clearing will result in the removal of some land within the ecological corridor and thus may be at variance
with Principle ‘h’; it is acknowledged that a significant proportion of the ecological corridor will remain intact.

i) Native vegetation should not be cleared if the clearing of the vegetation is likely to cause deterioration
in the quality of surface or underground water

There are no water bodies, permanent rivers or creeks in the application area. Hydrologia (2024) noted that surface
water flow only occurs intermittently, and water quality data is not available on the catchment or these drainage lines,
but is likely to be largely fresh, although it may be turbid.

Three bores are present in the application area and the conceptual site layout. Groundwater testing suggests the
groundwater in the area is brackish (1,010mg/L).

The potential for surface or groundwater contamination is low as hazardous substances and contaminated water will
be contained and bunded to prevent release to the environment. Clearing is not considered at variance with Principle

1
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j) Native vegetation should not be cleared if clearing of the vegetation is likely to cause, or exacerbate, the
incidence of flooding

The average annual rainfall is 295mm, significantly lower than the average annual evaporation of 2,530mm. Flood
risk for the operation is considered minimal, and therefore, clearing is not at variance with Principle .
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EXECUTIVE SUMMARY

The Mt Mulgine Project (the Project) is situated approximately 330 kilometres (km) north east of Perth and
15 km north east of Rothsay. The Project is located within contiguous Mining Leases M59/386, M59/387,
M59/425 and E59/1324 which are held by Minjar Gold Pty Ltd (Minjar). Minor activities (construction and
operation of roads) will be undertaken within the Miscellaneous Leases L59/161 and L59/162. Prospecting
Lease P59/2244 was approved in June 2020, which is also owned by Mid West Tungsten and forms part of
the Project Area.

Tungsten Mining NL (Tungsten Mining) commissioned Spectrum Ecology (Spectrum) to undertake a detailed
and targeted flora and vegetation assessment for the Mt Mulgine Project (Mt Mulgine). Three flora survey
phases have been undertaken at the Study Area in August/September 2019, March 2020, and
August/September 2020. A targeted survey for Acacia sulcaticaulis was completed in August/September
2021, data associated with vegetation units and Acacia sulcaticaulis has been updated to reflect this survey.

A total of 296 confirmed vascular plant taxa were recorded from the Project of which 15 were introduced.
There are no Threatened flora taxa recorded within the Project. Seventeen significant flora taxa were
recorded within the Project during the assessment:

Priority 1. Priority 3:
e Acacia diallaga e Allocasuarina tessellata
e Acacia karina e Grevillea globosa
e Acacia sulcaticaulis o Grevillea scabrida
e Chamelaucium sp. Warriedar (A.P. Brown & e Grevillea subtiliflora
S. Patrick APB 1100) e Micromyrtus acuta
e Hemigenia tichbonii e Micromyrtus trudgenii
e Hydrocotyle dimorphocarpa e Persoonia pentasticha
e lepidosperma sp. Blue Hills (A. Markey & S. e Rhodanthe collina
Dillon 3468) e Stenanthemum poicilum
Priority 4:

e Dodonaea amplisemina

One Priority 1taxa, Acacia sulcaticaulis has high local and high regional significance. Acacia sulcaticaulis (P1)
has 100% of its known records occurring within the Project. Species distribution modelling (SDM) was
undertaken in 2020 and estimates that there is no occurrence of this taxon outside of the hills and slopes of
Mt Mulgine (Spectrum Ecology, 2020c).

No Threatened or Priority Ecological Communities were recorded in the Project and none of the vegetation
units recorded resemble any known communities.

Seven vegetation units were identified as occurring within the Project:

e ElAr: Eucalyptus loxophleba subsp. supralaevis or E. loxophleba subsp. lissophloia low open
woodland over Acacia ramulosa var. ramulosa tall open shrubland over Ptilotus obovatus, Scaevola
spinescens low isolated shrubs on flats;

e EIAt Eucalyptus loxophleba subsp. supralaevis low woodland over Acacia tetragonophylla,
Allocasuarina dielsiana, Acacia ramulosa var. ramulosa tall open shrubland over Dodonaea
inaequifolia, Acacia acanthoclada subsp. glaucescens mid-low sparse shrubland on drainage lines
on flats;
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AaAr: Allocasuarina acutivalvis subsp. prinsepiana tall sparse shrubland over Acacia ramulosa var.
ramulosa (+/-Micromyrtus acuta) mid open shrubland over Austrostipa elegantissima isolated
tussock grasses on flats;

EsTh: Eucalyptus salubris low open woodland over Tecticornia ?halocnemoides low sparse shrubland
on flats;

AdAa: Allocasuarina dielsiana (+/-Acacia umbraculiformis) low open woodland over Acacia
acuminata, Allocasuarina tessellata, Acacia karina tall open shrubland over Borya sphaerocephala
low sparse shrubland on foot and mid slopes;

AsCp: Acacia sulcaticaulis and/or Allocasuarina acutivalvis subsp. prinsepiana open shrubland over
Calycopeplus paucifolius mid sparse shrubland over Philotheca deserti subsp. deserti low sparse
shrubland on slopes and crests; and

AdAt: Acacia duriuscula or Allocasuarina tessellata tall open shrubland on slopes and crests.

Three (AdAa, AsCp, AdAt) were considered to have high local and regional significance due to their
restricted distribution in the bioregion and forming habitat for restricted significant flora. AsCp appears to
be restricted to the Mt Mulgine hills and slopes.

S
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1. INTRODUCTION

1.1. Project Background

The Mt Mulgine Project (the Project) is situated approximately 330 kilometres (km) northeast of Perth and
15 km northeast of Rothsay. The Project is located within contiguous Mining Leases M59/386, M59/387,
M59/425, and E59/1324 which are held by Minjar Gold Pty Ltd (Minjar). Minor activities (construction and
operation of roads) will be undertaken within the Miscellaneous Leases L59/161 and L59/162. Prospecting
Lease P59/2244 was approved in June 2020, which is also owned by Mid West Tungsten and forms part of
the Project area referred to throughout this document.

The Project is within the Shire of Perenjori and can be accessed from the Warriedar Copper Mine Road and
the Minjar Haul Road. The Project tenements M59/425 and M59/386 are partially located within the former
Warriedar pastoral lease, which is now managed by the Department of Biodiversity Conservation and
Attractions (DBCA). Tenements M59/387 and a portion of M59/425 are partly within the Wanarra pastoral
lease.

Tungsten Mining NL (Tungsten Mining) is developing the Mt Mulgine Tungsten Project. Tungsten Mining
holds the tungsten and molybdenum rights to the Mt Mulgine Project and also has the rights to all by-
products from the mining of tungsten and molybdenum. Minjar Gold (Minjar) is the registered tenement
holder and has certain rights to other minerals having conducted gold exploration and mining activities
within the Project tenements in the past.

The Mt Mulgine Project consists of two main areas, the Mulgine Hill and the Mulgine Trench Deposits. Both
are within tenement M59/425. Additional site infrastructure including the Processing Plant and ROM Pad,
Waste Rock Landforms (WRL) , Stockpiles, Tailings Storage Facilities (TSF) and Camp Facilities will be located
within the M59/387 and M59/386 tenements.

A Pre-Feasibility Study (PFS) for a proposed large-scale project for the Mt Mulgine Trench deposit
commenced in April 2019 with the aim of detailing a single option to move forward into a Definitive
Feasibility Study.

12.  Objectives

Tungsten Mining commissioned Spectrum Ecology (Spectrum) to undertake a detailed flora and vegetation
assessment for the Mt Mulgine Project, including three phases of field surveys. A detailed assessment is
required as the Project supports a high diversity of biological significance. The objective of a detailed flora
and vegetation assessment is to provide adequate information on the significant flora and vegetation values
of the Project in order to undertake a thorough Environmental Impact Assessment.
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1.3.  Bioregion & Climate

The Interim Biogeographic Regionalisation for Australia (IBRA) classifies Australia into regions based on
dominant landscape, climate, lithology, geology, landform and vegetation (Thackway and Cresswell, 1995).

The Project is located within the Yalgoo IBRA region (Figure 1.2) a large region which forms an interzone
between the Southwest and the Eremaean botanical provinces. The Yalgoo bioregion is characterised by
Callitris/Gimlet, Mulga and Bowgada open woodlands and scrubs on earth to sandy-earth plains in the
Western Yilgarn Craton and the Southern Carnarvon Basin. The Yalgoo region is divided into two sub-
regions: Edel and Tallering and the Project is located within the Tallering sub-region (Figure 1.2).

Figure 1.2: IBRA Classification

The climate of the Yalgoo bioregion is classified as Mediterranean, arid to semi-arid and warm, with 200 to
300 mm of rainfall annually (Desmond and Chant, 2001; McKenzie, May and McKenna, 2003). Rainfall for
the region is highest in the winter months (June-August).

1.4.  Disturbance History

The dominant current and historical land use across the Yalgoo region is grazing of native pastures (77%)
(Desmond and Chant, 2001) however since 2015 nine pastoral stations or sections of (Barnong,
Burnerbinmah, Kadji, Karara, Lochada, Thundelarra, Woolgorong, Warriedar, and Yuin) have been returned
as conservation estates. Mining interest in the region is considerable however most mining leases are still
required to be stocked (Desmond and Chant, 2001).

C Spectrum
o ECOLOGY



Mt Mulgine | 2019-2021 Flora & Vegetation Assessment

1.5.

Geology

The geology of Western Australia has been mapped at a scale of 1:500,000 (Geological Survey of Western
Australia, 2016). No finer mapping is available digitally for the area. Two units and six sub-units have been
mapped within the Project and these are listed in Table 1.1 and mapped on Figure 1.3.

None of the sub-units are restricted to the Yalgoo bioregion and all extend into other areas within Western
Australia. All units have less than 1.0% of their total occurrence within the Project.

Table 1.1: Geological Units (1:500,000)

Sub-unit
Code

Description

Area in
Project

(ha)

% of
State
Total in
Project

Total Extent
(ha)

Location & Description of
Occurrence

dominant;
metamorphosed.

Yilgarn A-g-Y Granitic rock, undivided; 804 <0.0% 23,777,563 | Mapped as a very large
Craton metamorphosed. area covering much of the
Granites Yilgarn Craton over many
IBRA regions.
Youanmi A-b-YYO Mafic volcanic rock with 298 <0.0% 977,038 Widespread across large
Terrane minor mafic and ultramafic areas of the Yilgarn
Greenstones intrusive rocks; subordinate Craton.
felsic rocks;
metamorphosed.
A-mu-YYO Metamorphosed ultramafic | 364 0.3% 105,936 Widespread across the
rock, undivided; typically Yilgarn Craton but with
deeply weathered. small occurrences and a
low total area.
A-mw-YYO | Metamorphosed mafic 331 0.2% 164,979 Widespread across the
igneous rock, undivided. Yilgarn Craton but with
small occurrences.
A-0-YYO Mafic intrusive rock 1,147 0.7% 156,564 Widespread across the
dominant; Yilgarn Craton but with
metamorphosed. small occurrences.
A-s-YYO Clastic sedimentary rock 218 0.7% 294,673 Widespread across the

Yilgarn Craton but with
small occurrences.

C Spectrum
Q ECOLOGY




6774000

6772000

o
S
3
=
I~
w0

6768000

A-mw-YYO

496000

498000

500000

502000

A-0-YYO

Legend
D Mt Mulgine Project
mmmm Extension Tenement M59/460
Geology Units (1:500,000)
M oo
B Agy
B A-mu-vvo
B A-mw-yvo
A-0-YYO
A-s-YYO

§ Spectrum

ECOLOGY

Author: Evan Hamilton Date: 14-12-2020

Geological Units (1:500,000)

Mt Mulgine Project
Figure

Prepared for
Tungsten Mining NL




Mt Mulgine | 2019-2021 Flora & Vegetation Assessment

1.6.

Land Systems

Payne et al (1998) completed an inventory of the Sandstone-Yalgoo-Paynes Find area to document the land
systems including the condition of each. Land systems were described using the biophysical characteristics
of geology, landforms, vegetation, and soils.

The Project includes six land systems as described in Table 1.2 and mapped in Figure 1.4. Most of the land
systems that occur are well represented in the wider region. The Singleton land system covers the smallest
area and has the most restricted distribution. This land system is associated with rugged Greenstone Hills in
areas within and close to the Project.

Table 1.2: Land Systems

Description

Areain

Project (ha)

% of Total
Extent in
Project

Total
Extent (ha)

Location & Description of
Occurrence

shrublands of Mulga and Bowgada
with patchy Wanderrie grasses.

Graves Basalt and Greenstone rises and 1,220 1.1% 111,245 Widespread over the Yalgoo,
low hills supporting Eucalypt Southern Murchison and
woodlands with prominent Coolgardie IBRA regions.
Saltbush and Bluebush
understoreys.

Moriarty Low Greenstone rises and stony 626 0.2% 264,921 Widespread over the Yalgoo,
plains supporting Chenopod Southern Murchison and
shrublands with patchy Eucalypt Coolgardie IBRA regions, and
overstoreys. small occurrences in the Avon

Wheatbelt.

Norie Granite hills with exfoliating domes | 632 0.3% 211,312 Widespread across the
and extensive tor fields, Murchison, Yalgoo and some
supporting Acacia shrublands. small occurrences in the

Coolgardie region.

Singleton | Rugged Greenstone ranges with 543 2.3% 23,834 Restricted land system to the
dense Casuarina and Acacia Yalgoo region and local area
shrublands. surrounding the Project.

Yalluwin Hardpan plains and drainage 122 0.5% 26,278 Small occurrences but recorded
tracts carrying concentrated flow, in the Yalgoo and Murchison
supporting Mulga, Curara and regions.
other Acacia shrublands.

Yowie Sandy plains supporting tall 17 <0.0% 1,614,487 Very widespread across the

Yalgoo and Southern Murchison,
extending into the Avon
Wheatbelt and Coolgardie
regions.
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1.7.  Beard Vegetation

Pre-European vegetation mapping was originally undertaken by Beard at various scales across the State
and has since been updated to be consistent with Native Vegetation Information System (NVIS) descriptions
at a scale of 1:250,000 (DPIRD, 2019). State-wide vegetation statistics are available for these associations
which lists pre-European extent, current extent, area in DBCA managed lands and is a useful tool to
determine if a vegetation association is rare or otherwise significant (WA Goy, 2019).

Four vegetation sub-associations, including one mosaic, have been mapped within the Project and these
are listed in Table 1.3 and mapped in Figure 1.5. All of the sub-associations are restricted to the Yalgoo IBRA
region with associations 326.3, 355.2, and 420.5 very widespread across it. Association 434.0 is very
restricted with a total extent of 1,387 ha mapped in the state, of which 34.5% is within the Project. All four
vegetation associations have more than 97% of their pre-European extent remaining, have not been
extensively cleared and all have good representation within DBCA-managed lands (Table 1.3).

Table 1.3: Beard Vegetation

[o)
Pre- A

Area in o @ Europea i’
Sub- Current P

. o , Extent in
NVIS Vegetation Description Project Extentin | " Extent DBCA

(ha) Project S(f;)e Manage
d Land

Association

Acacia ramulosa, Acacia acuminata,
Acacia grasbyi, Acacia tetragonophylla,
Acacia aneura tall open shrubland,
over Senna artemisioides subsp. x
artemisioides, Chorizema genistoides,
Dodonaea inaequifolia, Eremophila
forrestii, Eremophila viscida mid sparse
3263 shrubland, over Chamaexeros 34 <0.0% | 542,040 | 542,013 100 44
fimbriata, Dichopogon capillipes,
Wurmbea densiflora, Cephalipterum
drummondii, Helipterum craspedioides
low open forbland.

Acacia sclerosperma, Acacia eremaeq,
Grevillea obliquistigma, Hakea preissi,
Acacia aneura tall open shrubland.

Eucalyptus loxophleba, Eucalyptus
3555 oleosa low |sglated trees, over Acacia g7 11% 56,303 54,965 976 43
aneura, Acacia ramulosa tall open

shrubland.

Acacia ramulosa, Acacia acuminata,
Acacia quadrimarginea, Acacia
stereophylla tall open shrubland, over

420.5 . . 2,053 0.5% 457,736 | 456,619 99.8 21
Allocasuarina campestris, Melaleuca
uncinata, Thryptomene australis mid
sparse shrubland.
Eucalyptus loxophleba, Allocasuarina
4340 huegeliana isolated low trees, over 478 3459 1387 1387 100 85

Acacia quadrimarginea, Acacia
acuminata tall open shrubland.
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1.8.  Significant Lands

1.8.1. Environmentally Sensitive Areas

Environmentally Sensitive Areas (ESA) that are associated with flora and vegetation are areas that are defined
by the Department of Water and Environmental Regulation (DWER) (2019) as:

e A defined wetland and the area within 50 m of a wetland;

e The area covered by vegetation within 50 m of Threatened flora, to the extent to which the
vegetation is continuous with the vegetation in which the Threatened flora is located;

e The area covered by a TEC;

e A Bush Forever site;

e Areas covered by the Gnangara Mound Crown Land Policy and Western Swamp Tortoise Policy; and

e Areas covered by lakes, wetlands and fringing vegetation of the Swan Coastal Plain Lakes Policy,
including South West Agricultural Zone Wetlands Policy and Swan and Canning Rivers Policy.

No ESAs are located within the Project. The closest known ESA to the Project area are the known locations
of the Threatened Flora species 1.5 km to the West of the Project (Figure 1.1).

18.2. Australian Wetlands Database

The Australian Wetlands Database includes nationally significant wetlands (as listed in the directory of
important wetlands), wetlands listed under the Ramsar convention, wetlands that are representative, rare or
unique, or wetlands that are considered of international importance (DoEE, 2019).

No nationally significant wetlands, including Ramsar wetlands, are located within the Project. The closest is
the Thundelarra Lignum Swamp, located 27 km to the North-East (Figure 1.1).

1.8.3. Conservation Estate

The Western Australian Conservation Estate includes land and waters vested in the Conservation and Parks
Commission under the Conservation and Land Management Act (1984). The Conservation Estate is generally
managed by the Parks and Wildlife Service of DBCA to protect Western Australia’s biodiversity, and includes
National Parks, Nature Reserves, Conservation Reserves and other areas managed primarily for biodiversity
conservation (DoEE, 2016).

The Northern half of the Project is included in the Warriedar Station Nature Reserve, an ex-pastoral station
that has been incorporated into the National Reserve System (Figure 1.1).
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2. METHODS
2.1 Field Survey Timing

Four field surveys were undertaken for the assessment which included three phases for the detailed level
survey and a targeted Acacia sulcaticaulis survey. The first phase was in spring 2019, the second phase in
autumn 2020 and the third phase in spring 2020. The Acacia sulcaticaulis survey was undertaken in August-
September 2021. Table 2.1 outlines the field survey timing specifics.

Table 2.1: Field Survey Timing

Rainfall (mm)

Bl vy Date Person | BOM 3 Months | 3 +/- 12 Months | Annual | +/-
Days Station Prior Month Prior Median
Median

Phase 1-Spring primary | 37 5 g _ Karara: 106 104 2 249 227 22
survey & targeted 19
Stylidium scintillans 10 Sept 2019 Paynes Find: | 79 86 7 244 189 55
Phase 2 — Autumn 4 Mar — Karara: 61 27 34 229 227 2
supplementary survey & 22
targeted flora 14 Mar 2020 Paynes Find: | 83 27 56 233 189 44
Phase 3 - Spring Karara: 85 110 25 | 200 227 | 27
supplementary survey, 27 Aug - 0
targeted | &
argeted annua > Sept 2020 Paynes Find: | 69 86 17 | 180 189 -9
Stylidium scintillans

4 13-23 Aug
Targeted Acacia 2021, 11-12 | 48 Paynes Find: | 179 86 +93 | 425 189 +236
sulcaticaulis survey

Sept 2021

Figure 2.1 and Figure 2.2 illustrate the climatic conditions leading up to the 2019 and 2020 field surveys. This
data was derived from the two closest Bureau of Meteorology (BOM) weather stations at Karara (#10195)
and Paynes Find (#7139), located 30 km west and 70 km east of the Project, respectively (BOM 2020).

40 80
Phase 1
35 70
OG 30 60 -
© 25 50 E
5 £
© 20 40 =
[3) Y-
215 30 S
o o
= 10 _ ‘ 20
o I YT E R R R R B
0 - . 0
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
Karara: Rainfall (2018/19) Paynes Find: Rainfall (2018/19)
BN Karara: Median Rainfall (1928-2019) I Paynes Find: Median Rainfall (1919-2019)
== Paynes Find: Median Max Temp (1975-2019) Paynes Find: Median Min Temp (1975-2019)

Figure 2.1: Climate Data for Karara (#10195) & Paynes Find (#7139) Preceding 2019 Survey
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Figure 2.2: Climate Data for Karara (#10195) & Paynes Find (#7139) Preceding 2020 Surveys

Seasonal conditions were excellent for the primary field survey and adequate for the supplementary field
surveys as recommended by the technical guidance (EPA, 2016b). The phase 1 flora survey was undertaken
following a period of typical rainfall, with Karara receiving 2 mm above, and Paynes Finds receiving 7 mm
under, the sum of median rainfall for the three months prior to the survey. The annual rainfall was above
median for both Karara and Paynes Find receiving 22 and 55 mm higher, respectively than the sum of the
annual median rainfall.

The phase 2 flora survey was undertaken following a period of above median rainfall, with Karara receiving
34 mm and Paynes Finds receiving 56 mm higher than the sum of median rainfall for the three months prior
to the survey. The annual rainfall was also generally above median for both Karara and Paynes Find receiving
2 and 44 mm higher, respectively than the sum of the annual median rainfall.

The phase 3 targeted flora survey was undertaken following a period of less, but typical rainfall, with Karara
receiving 25 mm under, and Paynes Finds receiving 177 mm under the sum of median rainfall for the three
months prior to the survey. The annual rainfall was below the median for both Karara and Paynes Find
receiving 27 and 9 mm less, respectively than the sum of the annual median rainfall.

The targeted flora surveys for Stylidium scintillans occurred in spring of 2019 and 2020, when the majority
of the known records of this taxon has been recorded flowering; late August to early September
(Wege, 2012). Seasonal conditions during both surveys were therefore optimal for the flowering times of
this species. In addition, known locations were visited prior to undertaking both surveys and were recorded
to be in flower.

The targeted Acacia sulcaticaulis survey was undertaken following excellent seasonal conditions and the
majority of the individuals were flowering at the time of the survey. The targeted survey, however, was not
timing dependent as the species is a large perennial shrub that is present irrespective of season.
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2.2.  Project Team

Spectrum Ecology's botanists involved in the assessment are listed in Table 2.2, along with their role and
years of experience.

Table 2.2: Project Team

Staff Role & Project Tasks Licence Experience

Melissa Hay Principal Botanist — phase 2 & 3 field survey, targeted Acacia FB6200000-2 14 yrs
sulcaticaulis survey, project management, reporting
Carmel Winton Senior Botanist — phase 1, 2, 3 field survey, reporting, phase 3 plant IDs | FB62000134 7yrs
TFL 59-1920

Raimond Oirifici Senior Botanist — phase 1 field survey FB62000158 22 yrs
Dr Timothy Hammer | Senior Taxonomist / Botanist — phase 1, 2 & 3 plant IDs - 6 yrs
Susan Murrey Botanist — phase 3 field survey FB62000101-1b | 2 yrs
Chris Shaw Botanist — phase 3 field survey, reporting FB62000241 2 yrs
Jordan Whitemore Senior Botanist — targeted Acacia sulcaticaulis survey FB62000352 5yrs
Emily Crowther Botanist — targeted Acacia sulcaticaulis survey FB62000330 Tyr
Tamara Green Botanist — targeted Acacia sulcaticaulis survey FB62000343 2 yrs

2.3.  Legislation & Guidelines
Flora and vegetation in Western Australia are protected by various legislation, including:

e The State Biodiversity Conservation Act 2016 (BC Act);
e The State Environmental Protection Act 1986 (EP Act); and
e The Commonwealth Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act).

This detailed assessment is compliant with the appropriate flora and vegetation guidelines as outlined in
the EPA Technical Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment
(EPA, 2016b).

2.4.  Significant Flora & Vegetation Definitions

As defined by the EPA's (2016a) technical guide for conducting flora and vegetation surveys for
environmental impact assessment, flora and vegetation can be considered significant for a range of reasons
(Table 2.3). Significant flora and vegetation recorded during the assessment are then further considered at
alocal and regional scale to conduct an adequate assessment of impacts. Considerations used to determine
the local and regional significance of flora and vegetation recorded at the Study Area are listed in Table 2.3.

Table 2.3: Flora & Vegetation Significance Definitions

g ant De O PA 2016a ocal & Regional Sig ance
o |  Being identified as Threatened, (state listed WC Local Rating
o . .
@ | Actand/or nationally listed EPBC Act). - o Flora taxon well known from the local area. Low
* Being identified as Priority species: Priority 1to 4, | o | andforms/habitat the flora taxon occurs on are widespread
(DBCA, 2019). ' o . . through the local area.
* Locally endemic or association with a restricted | o Flora taxon occurs across multiple landforms and habitats.

habitat type (e.g. surface water or groundwater
dependant ecosystems).

o New species or anomalous features that indicate
a potential new species.

o Representative of the range of a species
(particularly, at the extremes of range recently

o Flora taxon not well known from the local area. High

o Landforms/habitat the flora taxon occurs are restricted
through the local area.

o Flora taxon only occurs on one habitat type that is restricted.
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g ant De 0 PA 2016a ocal & Regional Sig ance
discovered range extensions, or isolated outliers | Regional Rating
of the main range). e Flora taxon’s known distribution extends over the IBRA region | Low
e Unusual species, including restricted subspecies, or sub-region.
varieties or naturally occurring hybrids; e Flora taxon’s known distribution may span over multiple IBRA
e Relictual status, being representative of regions.
taxonomic groups that no longer occur widely in
the broader landscape. e Flora taxon's known distribution is only known from few High
locations across the IBRA region.
e May be common in the local area, but only known from this
area within the region or sub-region.
s Identified as TEC (state listed WC Act and/or Local Rating
& | nationally listed EPBC Act). « Vegetation type's mapped extent is widespread across the Low
% o |dentified as PEC (DBCA 2017). Study Area or local area.
> | o Restricted distribution. o Landforms/habitat the vegetation type occurs on are
e Degree of historical impact from threatening widespread in the local area.
processes. e Vegetation type’s mapped extent is restricted in the Study High
e Arole as a refuge. Area.
* Providing an important function required to o Landforms/habitat the vegetation type occurs on are
maintain ecological integrity of a significant restricted in the local area.
ecosystem. o Vegetation type provides habitat for locally significant flora
e Vegetation that is highly disturbed can reduce taxa.
the significance. Regional Rating
e Determined by comparing vegetation types to the best Low
available data source. This can include state-wide vegetation
mapping (Beard), region specific (if available), land system
and/or geology mapping.
o Vegetation types are matched with regional mapping units
that are widespread throughout the region.
o Vegetation types are matched with mapping that is restricted | High
throughout the region.
® Vegetation type provides habitat for regionally significant
flora taxa.

2.5.

Introduced Flora & Declared Plant Categories

Introduced flora can pose a threat to native vegetation and biodiversity. The Department of Primary
Industries and Regional Development (DPIRD) keeps a database of organisms that are declared pests in
Western Australia. This database is regulated under the Biosecurity and Agricultural Management Act 2007
(BAM Act) (WA Gov, 2007). The legal status and control requirements for these environmentally significant
weeds are provided in Appendix A.

2.6.
2.6.1.

Flora nomenclature used in this report is consistent with the Western Australian Herbarium’s plant census,
provided on Florabase (WAH, 2020). All species are current at the time of the original report preparation
(2020).

Nomenclature

Flora
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2.7.  Desktop Assessment
2.7.1.  Database Searches

The following databases were searched and reviewed for significant flora and vegetation and incorporated
into the desktop assessment (Table 2.4).

Table 2.4: Database Searches

Data Source ‘ Custodian Details
Commonwealth Protected Department of the Environment and Date: 21/8/2019
Matter Search Tool (PMST) Energy (DoEE) Buffer: 40 km

Date: 24/7/2019
Department of Parks and Wildlife ate: 2471/

NatureMap (DPaW) Buffer: 40 km, Centre Point: 116°58'54"E
29°11'09"S
DBCA Threatened Database Department of Biodiversity Date: 17/12/2019
Search Conservation and Attraction (DBCA) Details: Polygon plus 40 km
Threatened & Priority Flora DBCA Date: 22/08/2019, Buffer: 40 km, Reference:
database (WAH/TPFL) 40- 0819FL
Date: 03/09/2019, Buffer: 15 km, Reference:
TEC & PEC database DBCA 02- 0919EC

Index of Biodiversity Surveys of Department of Water and

Assessments (IBSA) database. Environmental Regulation (DWER) Date: 30/11/2019, Buffer: 100 km

2.7.2.  Previously Conducted Biological Assessments

Thirty-seven previously conducted biological assessments, within the vicinity of the Project, were reviewed
for significant flora and vegetation communities. Reports were incorporated if they were provided by
Tungsten Mining, or if they were publicly available. The reports incorporated into the desktop assessment
are listed in Table 2.5 and the approximate location of the survey, where available, is shown in Figure 2.3.
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Table 2.5: Previously Conducted Biological Assessments

REEEeE

Survey Type

Prepared For

Location of Study
from Project

(APM, 2017)

Detailed flora & vegetation

Minjar Gold biological survey. Minjar Gold Mine expansion. Flora & vegetation
assessment

Minjar Gold Pty Ltd

Within

(APM, 2012a)

Level 1 terrestrial fauna.
Targeted Malleefow! & Egernia

Fauna Assessment. Austin, Blackdog, Bobby McGee, Bugeye, Camp, Highland
Chief, Keronima, M1, Monaco, Mugs Luck, Riley, Silverstone, Trench and

Minjar Gold Pty Ltd

Area between
Project and

stokesii badia surveys Windinne Well Projects. South Murchison, WA 45 km North
Minjar Gold Mine expansion. Level 1 flora & vegetation assessment & targeted
(APM, 2012b) Flora - level 1 & targeted search for flora of conservation significance. Austin, Blackdog Camp, Highland Minjar Gold Pty Ltd 6.5 km North
Chief, Keronima, Mugs Luck, Riley & Trench. Mid-West, WA
(APM, 20120) Flora - targeted Sty[ldzum scintillans (WEGE) assessment. Keronima & surrounding tenements. Minjar Gold Pty Ltd 6 ki North
Mid-West, WA
Mt Mulgine Project - Mulgine Hill M59/425 - M59/387. Targeted survey for Mid-West Tungsten
(APM, 2017a) Flora & fauna - targeted Threatened and Priority Flora, and conservation significant fauna habitat. Pty Ltd, Tungsten Within
Murchison, WA. October 2017 Mining NL
(APM, 2017b) Flora - detailed, Fauna - level T | Mt Mulgine Project biological survey. Rothsay, WA. February 2017 Tungsten Mining NL Within
Mt Mulgine Project - Mulgine Hill M59/425 - M59/387. Targeted survey for Mid-West Tungsten
(APM, 2018a) Flora & fauna - targeted Threatened and Priority Flora, and conservation significant fauna habitat. Pty Ltd, Tungsten Within
Murchison, WA. July 2018 Mining NL
(APM, 2018b) Flora - detailed, Fauna - level 1 | Mt Mulgine Project biological survey. Rothsay, WA. July 2018 Tungsten Mining NL Within
T Mining NL. Acaci 1 is (P1 h lati . Withi Tk
(APM 20180) Flora - targeted ungsﬁen ining cacia su/catzcau!; (P1) targeted search population Tungsten Mining NL ithin & 1 km
extension & management. Mount Mulgine, WA East
(Bamford & Level 2 (single phase), ) i
Wilcox, 2004) opportunistic SRE Blue Hills fauna assessment ATA Environmental 6 km West
(BCE, 2006) Level 2 (twq phase), Fau'na values of Gindalbie Metals Karara & Mungada Haematite/Magnetite Gindalbie Metals Ltd 5 km West
opportunistic SRE Project
Level 1 & targeted vertebrate ) ) o 14 km North-
(BCE, 2013a) and SRE invertebrate survey Hinge Project Area fauna assessment Karara Mining Limited West

( N Spectrum
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Reference Survey Type

Fireperad oy Location 'of Study
from Project

T RE 14 km North-
(BCE, 2013b)~ : argeted vertebrate and 5 Significant fauna survey of the Hinge Haul Road: November 2012 Karara Mining Limited m Nort
invertebrate survey West
(BCE, 2017) Level 1 fauna assessment Rothsay Project Area fauna assessment Egan Street Resources | 7 km West
Kool ka/Blue Hills D ining Proj hort R E ic biological Mi i
(ecologia, 2007) Level 2 SRE assessment oolanooka/Blue Hills DSO mining Project Short Range Endemic biologica '|d‘west Corporation 7 krm West
assessment Limited
. . - Sinosteel Midwest
(ecologia, 2010) Level 2 SRE assessment Blue Hills Short Range Endemic invertebrate survey ) 7 km West
Corporation
! . iy . Sinosteel Midwest
(ecologia, 2011a)* | Level 2 SRE assessment Blue Hills Additional Short-range Endemic invertebrate survey . 7 km West
Corporation
Sinosteel Midwest
(ecologia, 2011b) Level 1 vertebrate fauna Blue Hills Project level 1 fauna assessment nostee . awes 7 ke West
Corporation
T : ‘ i | Mi
(ecologia, 2012)" argeted invertebrate fauna Blue Hills Idiosoma nigrum targeted survey Sinostee . idwest 7 km West
survey Corporation
Consolidation of terrestrial Sinosteel Midwest
(Ecoscape, 2016) fauna data, targeted terrestrial | Blue Hills - Mungada East terrestrial fauna assessment Corporation 5 km West
fauna survey P
Uenny Borger Targeted flora survey for new populations of Acacia sulcaticaulis to support the
Botanyical 2018) Flora - targeted application for a clearing permit for the Mount Mulgine Project CPS 8141/1 for Tungsten Mining NL Within
' Mid-West Tungsten Pty Ltd Tenements M59/386, M59/387, M59/425
' ) ) Flora and vegetation survey of the Austin Project Area within tenement Golden Stallion
(Mattiske, 2009a) Detailed flora & vegetation M59/420, Minjar Project Area Resources North 5 —30 km
! ) ) Flora and vegetation survey of the Bugeye Project Area within tenement Golden Stallion
(Mattiske, 2009b) Detailed flora & vegetation M59/420, Minjar Project Area Resources North 5 =30 km
. ) ! Flora and vegetation survey of the Eastern Creek Project Area within tenements | Golden Stallion
(Mattiske, 2009¢) Detailed flora & vegetation M59/421 and M59/458, Minjar Project Area Resources North 5 =30 km
! _ ) Flora and vegetation survey of the Keronima Project Area within tenement Golden Stallion
(Mattiske, 2009d) Detailed flora & vegetation M59/420, Minjar Project Area Resources North 5 =30 km
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Survey Type

Reference

(Mattiske, 2009e)

Detailed flora & vegetation

Flora and vegetation survey of the Monaco Project Area within tenements
M59/420 and M59/458, Minjar Project Area

Prepared For

Golden Stallion
Resources

Location of Study
from Project

North 5 —30 km

(Mattiske, 2009f)

Detailed flora & vegetation

Flora and vegetation survey of the Silverstone Project Area within tenement
M59/420, Minjar Project Area

Golden Stallion
Resources

North 5 — 30 km

(Mattiske, 2009g)

Detailed flora & vegetation

Flora and vegetation survey of the Windinnie Well Project Area within tenement
M59/420, Minjar Project Area

Golden Stallion
Resources

North 5 —30 km

(Outback Ecology,
2013)

Detailed flora & vegetation

Karara Mining Limited. Targeted flora & vegetation assessment - Hinge Haul
Road

Karara Mining Limited

9.6 km North-
West

Detailed flora & vegetation,

Level Tand 2 Flora and Vegetation Survey and Mapping Potential Habitat for

(Woodman, 2012)

Detailed flora & vegetation

Karara Mining Limited. Regional flora & vegetation survey of the Karara to
Minjar Block

(Terratree, 2013) &targeted flora the Threatened (Declared Rare) species Stylidium scintillans Minjar Gold Within & North
Detailed flora & vegetation, & Level 1and 2 Flora and Vegetation Survey and Mapping Potential Habitat for . -

(Terratree 2014) targeted flora the Threatened (Declared Rare) species Stylidium scintillans Minjar Gold Within & North
Level 1fl i Level 1FI V i T Th Fl F

(Terratree 2015) evel 1flora & vegetation, & evel 1 Flora and Vegetation and Targeted Threatened Flora and Fauna Minjar Gold North 35 km
targeted flora & fauna Assessment

(Terrestrial

Ecosystems, Targeted fauna - preclearance | Pre-clearance fauna assessment - Mt Mulgine trench area Tungsten Mining NL Within

2019)~

Within, 40 km

Karara Mining Limited

North & 30 km
West

(Woodman, 2017)

Detailed flora & vegetation

Rothsay Gold Project - Flora and vegetation assessment

Egan Street Resources

8 km South-West

(Woodman 2018)

Flora - targeted

Rothsay Gold Project - Targeted survey for Stylidium scintillans (Threatened)

Egan Street Resources

8 km South-West

Woodman (2019)

Flora - targeted

Rothsay Gold Project - Hemigenia tichbonii survey, May 2019

Egan Street Resources

8 km South-West

~ = exact survey location unknown/not mapped
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2.7.3.  Number of Plants

The significant flora records from the database searches and literature review vary considerably in the
amount of detail, regarding abundance, that is available. Ranging from accurate counts, foliage cover, and
general descriptions to no detail at all. Where no value was provided for abundance, the numbers were
inferred according to Table 2.6. The assumption of value is likely to be an underestimate and hence final
estimates are likely to be conservative. Where a range of potential abundance is provided, the lower middle
value of the range was used. Exact duplicates were removed and where abundance values differ, the larger
number was used.

Table 2.6: Number of Plants Assumed

Description or Cover Provided Cover (%) # Plants Assumed
No value - 1

Rare, few, scattered, some, isolated plants, isolated clumps, very sparse, uncommon <2% 3
Several, small group, scarce, sparse, scattered, small population, dozens 2-10% 10
Infrequent, uncommon, many, medium sized patch 10-30% 20
Occasional, moderately common, localised, large patch 30-70% 30
Cgmmon, Locally common,llocally frequent, locally scattered, locally abundant, 20-90% 50
mid-dense, healthy population

Frequent, very common, plentiful, abundant, dominant, extensive, dense >90% 100

2.7.4.  Likelihood of Occurrence Assessment

The following information was collated for each significant flora taxon or TEC/PEC identified during the
desktop assessment:

e Conservation status (EPBC Act, WC Act, DBCA listing);

e Description of species and flowering period;

o Description of habitat requirements and presence within the Project;
e Source of record (DBCA, previous report etc.); and

e Distance of record to the Project.

A likelihood of occurrence assessment was conducted using the criteria listed in Table 2.7. This included
assessing the distance of the record from the Project (historical database records considered not accurate
were excluded if required), presence of appropriate habitats within the Project (using land systems, geology,
vegetation mapping, and/or aerial imagery).

Table 2.7: Likelihood of Occurrence Assessment Criteria

Likelihood Flora & Vegetation

Species or vegetation community accurately recorded within the Project during the
literature review (includes TEC/PEC buffers that intersect).

Hiah Species or vegetation community recorded in close proximity of the Project, and suitable
9 habitat does, or is likely to occur.
Medium Species or vegetation community recorded outside the Project but within 20 km and
suitable habitat may occur.
Low Species or vegetation community rarely or not recorded within 20 km of the Project and
suitable habitat does not likely occur within the Project.

22

Spectrum
QC ECOLOGY




Mt Mulgine | 2019-2021 Flora & Vegetation Assessment

2.7.5.  Data for the Index of Biodiversity Surveys for Assessment (IBSA)

The Environmental Protection Authority (EPA) has given instruction that all biological surveys collecting data
on biodiversity submit the report and associated raw data to IBSA as an IBSA data package.

All survey data collected at the Project will be provided electronically following the final iteration of this
biological survey to comply with IBSA data standards.

2.8.  Detailed Flora & Vegetation Assessment
2.8.1.  Sampling Effort & Survey Methods

A combination of quadrats, relevés, traverses, and opportunistic sampling is appropriate for a detailed level
survey as stipulated in the guidance statement (EPA, 2016¢). These survey techniques are described in Table
2.8.

A total of 58 quadrats (27 phase 1, 31 phase 2), 17 relevés (nine phase 1, six phase 2, two phase 3), and
435.7 km of targeted traverses were sampled across the Project during the detailed level assessment (Figure
2.4). Quadrat site data presented in Appendix B and Site by Species Matrix included as Appendix C. An
additional 428 km of traverses were walked during the Acacia sulcaticaulis targeted survey (Figure 2.5).

Table 2.8: Detailed Survey Technique

Survey Technique Description

Quadrats are a comprehensive survey technique for gathering information for detailed flora and vegetation
surveys. Each vegetation unit must be represented by a minimum of three quadrat sites and have at least
one corner (NW) permanently marked. Information collected at each quadrat includes:
e  Site code, date, location, botanist;
e Four photographs, one from each corner of the site;
Quadrats e Vegetation condition and disturbances (including fire);
e Landform including; slope, soil, rock type, aspect;
e  Flora and vegetation information; dominant cover, structure and species count where necessary;
and
e Comprehensive recording of every species within the quadrat boundary (20 x 20 m for a Yalgoo
botanical survey);

Relevés used in a detailed survey are employed to support the vegetation mapping and survey effort. They
are a lower intensity survey technique or sampled where quadrats are too dangerous to set up. Information
collected at each relevé is the same as that of a quadrat site, excluding the comprehensive collection of
every species within the quadrat boundary, and the requirement to permanently mark the site’s corners.

Relevés

A traverse is an unmarked route along which data is collected. Traverses are useful for identifying the
boundaries and characteristics of vegetation units, selecting sites for detailed survey, and targeting
Traverses significant flora or vegetation.

Information recorded along a traverse is as for the relevé, with the addition of noting vegetation changes
and relationships between vegetation and substrate.

Flora and vegetation not recorded through other sampling methods is opportunistically sampled as

Opportunistic i L . . : . o
ppOrtunIst encountered in the survey. Opportunistic sampling also included recording locations of significant,
Sampling : .
introduced (weed) and unknown species.
Areas likely to support significant flora or vegetation are targeted during the survey. Including areas with
existing records of significant flora (see Section 3.1.3).
Targeted Areas are selected based on existing records from database searches, geology, vegetation mapping and
Sampling known ESAs. Where possible, unusual and restricted geological features are sampled.

When potentially significant flora taxa are encountered during a survey, sufficient information is recorded
in compliance with a Threatened and Priority Flora Report Form (TPRF).
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2.8.11.  Extension of Project P59/2244

TGN acquired tenement P59/2244 adjoining the south-west of the Mulgine Project in June 2020. This section
added 33 ha to the Project and was surveyed during the Phase 3 assessment in order to combine with the
Mt Mulgine flora and vegetation assessment. The area has been assessed at a detailed level including
targeted transects conducted for all significant flora. Two additional relevés (R301 & R302) were sampled to
extend the vegetation and vegetation condition mapping into this area.

2.8.1.2. Extension of Project M59/460

M59/460 is a tenement owned by Minjar Gold Pty Ltd adjoining the west of the Mulgine Project (the
Extension Area) (Figure 1.1). The Extension Area comprises 127 ha and was surveyed during the phase 3
assessment. The tenement M59/460 (the Extension Area) has been presented as a separate memo report
(Spectrum Ecology, 2020b).

The Extension Area has been assessed at a detailed level including separate flora species list and targeted
transects conducted for all significant flora at 100 m spacing throughout the entire area. Significant flora
counts recorded within the Extension Area are included within the “regional” counts for the purposes of this
assessment. Four relevés (R460-1, R460-2, R460-3 & R460-4) were sampled to extend the vegetation and
vegetation condition mapping congruent with the current assessment.

2.8.2.  Significant Flora Targeted Searches & Counts
2.8.2.1.  Stylidium scintillans Targeted Survey

Stylidium scintillans (Threatened) habitat was previously recorded from the Project and surrounding areas
(Terratree, 2013). This species is the only Microgeophytic Triggerplant recorded from the Yalgoo Bioregion.
This taxon is confined to the “upper slopes and summits of low rises and breakaways composed of highly
weathered granitic basement rock with weathered or colluvial ironstone rock and kaolinitic residue”
(Wege, 2012). Individuals sometimes grow out of rock fissures and often occurs in large numbers over a
small area. It occurs in open shrubland with an overstorey of the following species combination: Micromyrtus
acuta, Acacia assimilis subsp. assimilis and Melaleuca nematophylla; Acacia aulacophylla, Micromyrtus
trudgenii and Melaleuca nematophylla; and Acacia ramulosa and A. aulacophylla (Wege, 2012).

Two surveys targeting Stylidium scintillans (Threatened) were conducted, including in early September 2019
and late August 2020, targeting areas of suitable habitat throughout the Project. The location of the known
population of S. scintillans, 1.5 km to the West of the Project confirmed the flowering time, growth habit and
habitat for each of the field surveys. Both surveys located and recorded the known population indicating
appropriate survey timing. See Appendix D for details of the targeted surveys.

No Stylidium scintillans were present within the Project. No habitat presenting as optimal potential habitat
was identified within the Project.

2.8.2.2. Significant Flora Targeted Survey

The following targeted flora survey effort was undertaken during the three phases conducted for the
assessment (Figure 2.4).

Phase 1: Survey of entire Project area was undertaken, however was not comprehensive. Potential habitat
and previous records were targeted, and opportunistic collections were recorded of any known significant
flora taxa as encountered. A targeted survey for Threatened Flora Stylidium scintillans at areas of potential
habitat was also undertaken.
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Phase 2: Comprehensive targeted flora survey of potential areas for infrastructure in areas not previously
surveyed (see section 2.7.2). Traverses were spaced 50 to 100 m apart and the width surveyed was
approximately 25 m. Additional traverses were undertaken in areas outside the potential areas for
infrastructure where time allowed. All perennial significant flora taxa were recorded, however did not include
the annual taxa; Hydrocotyle dimorphocarpa (P1) and Rhodanthe collina (P3) as they were not present at the
time of the survey.

Phase 3: Comprehensive targeted flora survey of potential areas for infrastructure. Traverses were spaced
50 to 100 m apart and the width surveyed was approximately 25 m. Targeted survey for all significant flora,
including the annual taxa; Hydrocotyle dimorphocarpa (P1) and Rhodanthe collina (P3). Areas previously
surveyed were checked for accuracy of significant flora records and any additional locations were recorded.
Regional targeted surveys for the 17 significant flora recorded from the Project were also conducted at this
time (see Section 2.9).

When significant flora taxa were recorded, sufficient information was recorded to complete Threatened and
Priority Flora Report Form and detailed counts were undertaken except where populations were large or
widespread, in which case the population was estimated using methods consistent with the Threatened and
Priority Flora Report Form — Field Manual (DBCA, 2017b).

2.8.2.3. Acacia sulcaticaulis Targeted Survey

A comprehensive targeted flora survey to map the entire population of Acacia sulcaticaulis was undertaken.
Vegetation mapping for a previous version of this report (version 7) was used to develop a target Survey
Area and included all vegetation units that contained known records of Acacia sulcaticaulis and three
mosaics: AsCp/AaAr, AsCp/AdAt, and AdAa/AsCp (Figure 2.5). Mosaics were mapped previously where
vegetation boundaries were difficult to determine from aerial imagery due to similar topographical,
substrate, structural and colour characteristics, or due to fine vegetation intersections. Vegetation mapping
was updated following the Acacia sulcaticaulis targeted survey. Areas that were considered unsuitable
habitat (i.e. Eucalyptus woodlands) within the target Survey Area were not walked.

Traverses were spaced at 20 m apart and were undertaken east-west over the target Survey Area.
Approximately 428 km of traverses were surveyed (Figure 2.5).

Counts were calculated for each 20 x 20 m quadrat along the traverse, where individual stems in a
representative 5x5 m quadrat were counted, and then multiplied by 16 to arrive at a 20 x 20 m count. The
5x 5 m quadrat was selected at a location within the 20 x 20 m to ensure that it was representative for plant
counts. i.e. if there is an area within the 20 x 20 m quadrat that was denser and an area that had no plants,
the 5 x 5 m quadrat was selected in an area that was average for the 20 x 20 m quadrat. The sampling
design is shown in Plate 2.1. Where there were no visual obstructions across the 20 x 20 m area, the total
number of plants were recorded. This was repeated at 20 m intervals along the traverse wherever Acacia
sulcaticaulis was present. This method ensured that the density of the taxon was accounted for across the
vegetation types and comprehensive counts and boundaries of the taxon were recorded.

r'y

GPS

Coordinate _-5%5 m quadrat
Traverse line ——» e .; \
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F 3
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Plate 2.1: Acacia sulcaticaulis Targeted Survey Sampling Design
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2.8.2.4. Previously Recorded Significant Flora Confirmation

Selected locations of previously recorded significant flora were visited for confirmation of occurrence within
the Project (see list in Appendix E). All but four of the significant flora taxa recorded during the desktop
assessment were confirmed to occur within the Project. The four species not confirmed were searched for
and not recorded during the flora and vegetation assessment, or determined to be identification errors and
are therefore not considered to occur, these include:

e P1 - Chamelaucium sp. Yalgoo (Y. Chadwick 1816) recorded by APM 2012b and the WA Herbarium
(WAH). Two previous locations were visited during phase 2 and one WAH location was visited during
phase 3. Flowering Chamelaucium specimens were collected from each area. All specimens were
identified as Chamelaucium sp. Warriedar (A.P Brown & S. Patrick APB 1100). It is possible that the
desktop records of Chamelaucium sp. Yalgoo (Y. Chadwick 1816) have been incorrectly identified
due to the similarities between the two taxa and have therefore been included in the final counts as
Chamelaucium sp. Warriedar (A.P Brown & S. Patrick APB 1100).

e P3 - Acacia subsessilis recorded by APM 2012b. Three locations of these species were visited in the
phase 2 field survey and have been excluded from the final data as they were not found in the
Project despite exhaustive searching and are thought to be data errors.

e P3 - Austrostipa blackii recorded by the WAH. One location was ground-truthed during the phase
3 field survey and the species was not found, the plaque for the WAH survey was located. This
record is thought to no longer occur in the Project.

e P3 - Drummondita fulva recorded by APM 2012b & 2017b. Locations of confirmed Drummondita
fulva individuals were ground-truthed during the regional targeted survey in areas outside of the
Project whilst in flower. These were compared with specimens collected inside the Project during the
current assessment at the previous known locations and were determined to be different. These
previous records have been excluded from the desktop assessment and do not occur in the Project.

2.8.3.  Specimen Identification & Lodgement

At least one specimen of every flora species encountered was collected. Specimens were identified by plant
Taxonomist Timothy Hammer (phase 1, 2, 3), Frank Obbens (phase 1) and Carmel Winton (phase 3) using
the appropriate taxonomic keys and, where required, relevant taxonomic experts at the Western Australian
Herbarium were consulted.

Specimens were vouchered with the Western Australian Herbarium as per guidance: when they represent
new populations of Threatened or Priority Flora, new occurrences of TECs or PECs, individuals that have
atypical characteristics, or bioregional range extensions (Table 2.9).

Table 2.9: Specimens Lodged with the Western Australian Herbarium

Taxa Lodgement Number

Acacia diallaga 1929.0C10-1
Acacia karina 1929.M24-3
Acacia sulcaticaulis 1929.R05-01
Acacia sulcaticaulis 2007_MH1046
Acacia sulcaticaulis 2007_MH664
Acacia sulcaticaulis 2007_MH1729
Acacia sulcaticaulis 2007_MH1982
Allocasuarina tessellata 1929.R01-02
Chamelaucium sp. Warriedar (A.P. Brown & S. Patrick APB 1100) 2007.CF164

28

Spectrum
QC ECOLOGY



Mt Mulgine | 2019-2021 Flora & Vegetation Assessment

Taxa Lodgement Number

Dodonaea amplisemina 2007.CF374
Grevillea globosa 2007.MH106
Grevillea scabrida 1929.0C10-2
Grevillea subtiliflora 2007.MH228
Hemigenia tichbonii 1929.0C09-3
Hydrocotyle dimorphocarpa 1929.0C10-3
Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) 2007.MH187
Micromyrtus acuta 2007.M08-04, 2007.Q226-2
Micromyrtus trudgenii 2007.MH900
Persoonia pentasticha 2007.MH192
Prostanthera sp. Karara (D. Coultas & K. Greenacre Opp 8) 2007.MH134
Rhodanthe collina 1929.M18-58
Stenanthemum poicilum 2007.Q204-13
Stylidium scintillans 1929.551

2.84. \Vegetation Mapping

Vegetation units for the Project are classified to enable analysis of impact and identify local or regional
significance of vegetation communities. Floristic composition vegetation classification was used in this
assessment as the preferred system outlined for this level of survey in the Technical Guidance (EPA, 2016b).
Vegetation unit boundaries were updated following the 2021 Acacia sulcaticaulis targeted survey.

The floristic classification is determined using multivariate cluster analysis software, PATN. Presence/absence
on a site-by-species matrix produced an association dendrogram generated with the Bray-Curtis coefficient
and classified using the flexible UPGMA method in PATN (Belbin and Collins, 2009). Opportunistic collections,
releve data, annual species and perennial herbs were excluded from the statistical analysis.

Broad floristic groups indicated by the dendrogram were described at NVIS Level lIl (NVIS TWG, 2017).
Within the broad floristic groups, structurally distinct vegetation units were grouped at a finer scale. Final
vegetation units were described to NVIS Level V and the vegetation boundaries were drawn using the
quadrat data, aerial imagery, mapping notes and relevés. Level V NVIS description provides information on
dominant growth form, height and cover for up to three species at each of the upper, mid and ground
strata (NVIS Technical Working Group, 2017).

2.8.5.  Vegetation Condition

Vegetation condition was recorded at quadrats and where other areas of different vegetation condition
were observed. The vegetation condition was mapped across the Project using the scale recommended for
the Interzone Botanical Province as shown in Table 2.10 (EPA, 2016b).

Table 2.10: Vegetation Condition Scale & Criteria

Vegetation

ercliion Disturbance Criteria

Pristine Pristine or nearly so, no obvious signs of disturbance or damage caused by human activities since European
settlement.
Excellent Vegetation structure intact, disturbance affecting individual species. Damage to trees caused by fire, the
presence of non-aggressive wees and occasional vehicle tracks.
Verv Good Vegetation structure altered with obvious signs of disturbance. Disturbance to vegetation structure caused
Y by repeated fires, the presence of some more aggressive weeds, dieback logging and/or grazing.
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Vegetation

Condition Disturbance Criteria

Vegetation structure significantly altered by obvious signs of multiple disturbances. Retains basic vegetation
Good structure or ability to regenerate it. Disturbance to vegetation structure caused by very frequent fires, the
presence of very aggressive weeds, partial clearing, dieback and grazing.

Basic vegetation structure severely impacted by disturbance. Scope for regeneration bit not to a state
approaching good condition without intensive management. Disturbance to vegetation structure caused by
very frequent fires, the presence of very aggressive weeds at high density, partial clearing, dieback and
grazing.

Degraded

The structure of the vegetation is no longer intact, that the area is completely or almost completely without
native species. These areas are often described as "parkland cleared” with the flora comprising weed or
crop species with isolated native trees and shrubs.

2.9.  Regional Targeted Flora Assessment

A regional targeted survey north and southwest of the Project was conducted concurrently with the phase 3
targeted field survey up to a distance of 16 km from the Project. This survey focussed on potential habitats
of the taxa assigned a high local or regional significance as determined following phase 2 findings, or with
a high percentage of their total number located within the Project.

Species distribution modelling (SDM) for significant flora taxa was used to identify areas of potential habitat
in the vicinity of the Project (within 20 km) and this guided regional survey location and effort (Spectrum
Ecology, 2020c). While these species were the primary focus, any significant taxa encountered were recorded
opportunistically.

Five focus areas were identified for the regional survey, four spanning 0.3 km — 13.0 km north and one
5.8 km southwest of the Project. Traverses of 50 — 200 m spacing were walked in each focus area. A total of
102.2 km of traverses were walked by four botanists over ten person days. The regional survey effort map
is presented as Figure 2.6.
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2.10. Limitations & Constraints

Survey specific limitations and constraints for the detailed flora and vegetation assessment conducted at
the Project are discussed in Table 2.11. There were no constraints to completing the flora and vegetation

assessments.

Table 2.11: Limitations & Constraints — Flora

Constraint Comment

Limitation

Availability of the contextual No Historically this area is known for several mines making previous botanical

information at a regional and surveys available both regionally and locally. Vegetation mapping conducted

local scale. within the Project did not accurately match the vegetation previously recorded
at the Project and therefore it was re-surveyed and mapped. Some differences
between the flora data listed in the reports and what was provided
electronically were noted and for these situations, the electronic data was
utilised.
Thirty-seven reports were referenced during the literature review. These were
pursued to give local and regional context to significant flora populations found
at the Project. Over 35,000 significant flora records have been included in the
desktop assessment.

Competency/experience of No Botanists who conducted the field survey have more than 50 years combined

the consultant carrying out experience in flora and vegetation surveys throughout Western Australia, with

the survey including previous experience in the Yalgoo bioregion and the vicinity of the Project.

experience in bioregion

surveyed.

Restrictions to, or No There were no restrictions to or compromised functionality of survey equipment

functionality of survey or tools in any of the phases of field work.

equipment and tools to

complete the flora and

vegetation assessment.

Proportion of flora recorded No Sampling techniques were appropriate for this level of survey and seasonal

and/or collected, any timing was good for collecting specimens with optimal floristic material. Species

identification issues. accumulation curve analysis estimated that that 77% of potential species at the
Project were recorded.
An average of 30.3 species recorded per quadrat was recorded during the
primary survey of which 40% of species recorded were annual.
Overall specimen quality was exceptional. A total of 29 collected specimens
(7%) were unable to be conclusively identified, indicated by the presence of a
query. This is normal and can be attributed to insufficient material (19), complex
(1), sterile (8) or juvenile specimens (1). Four of the query specimens were
unable to be identified beyond family and nine beyond genus.

Survey effort and extent. No Three phases of flora survey and a targeted Acacia sulcaticaulis survey were

conducted at the Project, including two during the primary survey timing for a
flora survey in the interzone botanical region. A total of 58 quadrats and 17
relevés were sampled at the Project.

Traverses were conducted across proposed areas for infrastructure at 50-100 m
spacing. An initial phase of comprehensive targeted surveying was conducted
in Autumn 2020 focussing on potential areas for infrastructure and perennial
significant flora. A further comprehensive targeted survey was conducted in
spring 2020 for annual significant flora, Hydrocotyle dimorphocarpa (P1) and
Rhodanthe collina (P3) and any of the other significant flora taxa that were
under sampled during the previous flora surveys, including the recently
described Hemigenia tichbonii (P1). A total 435.7 km of targeted flora traverses
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Limitation

Constraint Comment

were conducted across the Project during phase 1to 3, and 428 km were
undertaken during the Acacia sulcaticaulis targeted survey in 2021.

Targeted Survey — Significant Flora

Sampling technique and quantity for the targeted survey was appropriate. This
survey was conducted over three surveys. Seasonal timing for Phase 3 was
specific to capture the annual significant herbs, Hydrocotyle dimorphocarpa (P1)
and Rhodanthe collina (P3). Adequate specimens for all Priority Flora were
obtained over the two field surveys with reproductive material for every species
sampled during at least one of the field surveys. Sixty-three previously recorded
locations were ground-truthed to confirm specimens and minimise
identification issues.

Targeted Survey — Stylidium scintillans

Sampling techniques for the Stylidium scintillans (Threatened Flora) targeted
searches were designed in consultation with relevant literature (Wege, 2012)
and criteria for surveying and collecting Threatened flora (DBCA, 2017b). This
ensured appropriate data collection and correct identification of the species
and habitat. Seasonal timing was acceptable for this species for both targeted
surveys.

Targeted Survey — Acacia sulcaticaulis

The Acacia sulcaticaulis targeted flora survey was comprehensive and thorough
with 428 km of traverses walked over 48 person days at 20 m spacings across
the entire known range of the species. There were no inaccessible areas. The
entire population within the Project has been surveyed.

Timing/weather/season/cycle.

No

The phase 1 flora survey was undertaken following a period of typical rainfall,
with Karara receiving 2 mm more than and Paynes Finds receiving 7 mm under
the sum of median rainfall for the three months prior to the survey. The annual
rainfall was above median for both Karara and Paynes Find receiving 22 and
55 mm higher, respectively than the sum of the annual median rainfall.

The phase 2 flora survey was undertaken following a period of above median
rainfall, with Karara receiving 34 mm and Paynes Finds receiving 56 mm higher
than the sum of median rainfall for the three months prior to the survey. The
annual rainfall was also generally above median for both Karara and Paynes
Find receiving 2 and 44 mm higher, respectively than the sum of the annual
median rainfall.

A phase 3 spring survey was conducted in August 2020 with optimal survey
conditions for the target annual significant flora species. The three months prior
to the survey were drier but typical for the season, with Karara receiving 25 mm
under, and Paynes Finds receiving 77mm under the sum of median rainfall.

The targeted flora surveys for Stylidium scintillans occurred when the majority
of this species has been recorded flowering; late August to early September
(Wege, 2012) and confirmation of appropriate survey timing was achieved by
visiting previously known records 1.5 km west of the Project.

Disturbances (e.g. fire, flood,
accidental human
intervention) which affected
results of survey.

No

No disturbances that would affect the results of the assessment were recorded
during the survey.

Remoteness and/or access
problems.

No

There were no access issues at the Project.
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3. RESULTS
3.1 Flora

3.1.1. Desktop Assessment Results

One hundred significant flora taxa were recorded during the desktop assessment from the vicinity of the
Project area (Table 3.1; full list at Appendix F). Of these 100, nineteen were identified as previously recorded
within the Project area, including seven Priority 1, eleven Priority 3 taxa and one Priority 4 taxa (Figure 3.1).
Fifteen of these were recorded during the current surveys, as indicated by a “~" in Table 3.1). Twenty-one
significant flora taxa were assigned a high likelihood of occurrence (Figure 3.2), two of these were recorded
during the current survey (indicated with a “~" in Table 3.1). Six taxa were assigned a medium likelihood of
occurrence within the Project (Table 3.1 and Figure 3.3). None of these were recorded during the current
surveys.

Sixty-four previous locations of the 19 taxa found to be recorded in the Project from the desktop results,
were revisited and confirmed during all three phases of the surveys (Appendix E). From this ground-truthing,
four species have been determined as likely identification/data errors and one is no longer considered to
occur (discussed further in Section 2.8.2.4). Additionally, errors in one dataset were identified for one taxon,
Acacia sulcaticaulis. These taxa have been amended or excluded from the final data (Section 3.1.2) but
remain in the desktop assessment results because they form part of the original results. They are indicated
with a “*" in Table 3.1. Both the set of original data and the amended data are presented in Table 3.1.
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Table 3.1: Significant Flora — Desktop Assessment

Desktop
Likelihood Taxa

Acacia diallaga

‘ Original Desktop Numbers

Amended Desktop Numbers

Acacia subsessilis

Grevillea scabrida

‘ # Inside Project* # Outside Project ~ Total ‘ # Inside Project* # Outside Project = Total
2,246 1,245 3,491 (n/a)
Acacia karina 8,341 241,523 249,864 (n/a)
Acacia sulcaticaulis 103,283* 0 103,283 103,471 0 103,471
Chamelaucium sp. Warriedar (A.P. Brown & S. Patrick APB 1100) 1,829 1,439 3,268 2,556 1,916 4,472
Chamelaucium sp. Yalgoo (Y. Chadwick 1816) 727 477 1,247 0 A77 0
Hydrocotyle dimorphocarpa 2,589 1,290 3,879 (n/a)
Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) 10,644 81,277 91,921 (n/a)
206 562 768 0 562 562
Allocasuarina tessellata 6,457 31,608 38,065 (n/a)
Austrostipa blackii 3 1,608 1,61 0 1,608 1,608
Drummondita fulva 358 36,725 37,083 0 36,725 0
8,275 13,227 21,502 (n/a)
Grevillea subtiliflora 1,842 1,839 3,681 (n/a)
Micromyrtus acuta 2,001 50,212 52,213 (n/a)
Micromyrtus trudgenii 1,153 47,939 49,092 (n/a)
Persoonia pentasticha 566 2,039 2,605 (n/a)
Rhodanthe collina 3,644 560,287 563,931 (n/a)
Stenanthemum poicilum 98 1,094 1,192 (n/a)

Styldium scintlans IS 7 2808 Jo | ] |

Eremophila oldfieldii subsp. papula - 270 270 (n/a)
Eremophila sericea - 276 276 (n/a)
Hemigenia tichbonii - 1,836 1,836 (n/a)
Millotia dimorpha - 85,086 85,086 (n/a)
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Desktop

Likelihood Taxa

‘ Original Desktop Numbers

‘ # Inside Project*

Prostanthera sp. Karara (D. Coultas & K. Greenacre Opp 8) _ 1,608 1,608 _—

# Outside Project

Total

‘ Amended Desktop Numbers
‘ # Inside Project*  # Outside Project | Total

Calandrinia kalanniensis 165 165

Calandrinia sp. Warriedar (F. Obbens 04/09) 541 541

Angianthus prostratus - 18 18 (n/a)
Bossiaea sp. Jackson Range (G. Cockerton & S. McNee LCS 13614) - 1,722 1,722 (n/a)
Calotis sp. Perrinvale Station (R.J. Cranfield 7096) - 59 59 (n/a)
Cyanicula fragrans - 156 156 (n/a)
Dicrastylis linearifolia - 918 918 (n/a)
Eremophila grandiflora - 886 886 (n/a)
Grevillea globosa - 1,663 1,663 (n/a)
Grevillea granulosa - 2 2 (n/a)
Gunniopsis divisa - 3,958 3,958 (n/a)
Melaleuca barlowii - 121 121 (n/a)
Petrophile pauciflora - 203 203 (n/a)
Polianthion collinum - 11,519 11,519 (n/a)
Psammomoya implexa - 7,106 7,106 (n/a)

Medium
Eremophila sp. Thundelarra (B. Buirchell BB 324) - 35 35 (n/a)
Gnephosis setifera - 1 1 (n/a)
Grevillea leptopoda - 3 3 (n/a)
Menkea draboides - 122 122 (n/a)
Wurmbea murchisoniana - 6 6 (n/a)
~ = likely identification errors or no longer occurring; ~ = recorded during current surveys, * = number is from the original desktop assessment and may have been updated following data accuracy checks.
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3.1.2. Flora Assessment Results

In total, 296 confirmed vascular plant taxa were recorded from the Project, of which 15 were introduced.
These taxa represent 59 families and 156 genera. Families with the greatest number of taxa were Asteraceae
(47 taxa), Fabaceae (33 taxa), and Myrtaceae (20 taxa). Genera with the most taxa were Acacia (23 taxa),
Rhodanthe (10 taxa), and Eremophila (10 taxa). The total species list is presented in Appendix G.

3.1.21.  Species Accumulation Curve

The species accumulation curve (SAC) is presented in Figure 3.4. The Chao 2 non-parametric species
richness estimator indicated that 77% of flora species were recorded during the flora assessment. The SAC
was plotted using the specaccum function in the vegan package in R v.4.
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Figure 3.4: Species Accumulation Curve
3.1.3.  Significant Flora

No Threatened flora were recorded within the Project during the current or desktop assessment. Seventeen
Priority Flora taxa were recorded within the Project (Table 3.2; Figure 3.5; Figure 3.6):

Priority 1: Priority 3:
e Acacia diallaga e Allocasuarina tessellata
e Acacia karina e Grevillea globosa
e Acacia sulcaticaulis e Grevillea scabrida
e Chamelaucium sp. Warriedar (A.P. Brown & e Grevillea subtiliflora
S. Patrick APB 1100) e Micromyrtus acuta
e Hemigenia tichbonii e Micromyrtus trudgenii
e Hydrocotyle dimorphocarpa e Persoonia pentasticha
e lepidosperma sp. Blue Hills (A. Markey & S. e Rhodanthe collina
Dillon 3468) e Stenanthemum poicilum
Priority 4:

e Dodonaea amplisemina

Maps for each species are provided in Appendix H. Coordinates are provided electronically with the report.
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Table 3.2: Significant Flora

Taxa Fresaisiion Landform & Primary Vegetation Unit
from Project

Number of Individuals

in Project Area Regional Distribution Photograph
Dense, spreading, much- Landform: Slopes Current: 843
P1 | Acacia diallaga | branched shrubs 0.5-1.5 m ) P ) Desktop: 2,246
Primary Vegetation: AdAa
tall. Total: 3,089
Stragglilng, woody shrub, to Current: 8,520
. ) 1.5 m high, phyllodes terete | Landform: Slopes and flats
P1 | Acacia karina ) ; ) ) Desktop: 8,341
with appressed hairs Primary Vegetation: AdAa Total 16.861
between nerves. otal: 1o,
Multi-stemmed shrubs or Current:
Pl Acacia trees 2-5 m tall, stems with Landform: Hill slopes and crests Phase 1-3: 11,277
sulcaticaulis few to many, shallow Primary Vegetation: AsCp Total: 211,985*
to deep longitudinal flutings. (targeted only)
Chamelaucium
) Current: 550
sp. Warriedar Low branching shrub to Landform: Slopes
P1 (A.P. Brown & 05m Pri Vegetation: AdA Desktop: 2,556
S patrick AP | "~ nimaly Yegetation: AaAa Total: 3,106
1100)~

S
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Taxa B Landform & Primary Vegetation Unit | Number of Individuals el s e
from Project in PI”OJeCt Area

Shrubs. Stems, cross section
o more or less circular. Peltate . Current: 3,158
Hemigenia Landform: Slopes )
P1 tichbonil scales absent. Leaves 10-25 Pri Vegetation: AdAt and AdA Desktop: 0
mm long, 0.6-0.7 mm wide, rimary vegetation. an é Total: 3,158
whorled, entire.
Current: 3,284
Landform: S
a Zﬁgcﬁgﬁr a Herbto 0.1 m. Pii:naorr\?e ;)thiZn' AdAa Desktop: 2,589
P P "y Ves ' Total: 5,873
Lepidosperma sp. Blue Hills (A. MBVKEY&S D\HDHBAEEi
Lepidosperma Current: 1,724
i Landform: Hills, crests and drai o
p1 | SP- Blue Hills (A. Sedge to 10 m in height a(n orm: Hills Fres s and drainage Desktop: 10,644
Markey & S. Primary Vegetation: AsCp and AdAt Total: 12.368
Dillon 3468) otal- 1<,
Current: 19,765
Allocasuarina Dioecious shrub or tree, 3- Landform: Slopes
& tessellata 5 m high Primary Vegetation: AdAa and AdAt Desktop: 6,457
o y vegetaton. Total: 26,222
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Taxa Description Landform & Primary Vegetation Unit N umper Of Incivicluas Regional Distribution Photograph
from Project in Project Area
Spreading, non-
i - C t: 15
Grevillea Mgnotuberous ShFUbﬂ] 3m Landform: Flats urren
P3 lobosa high. Fl. cream & white & Pri Vegetation: AdA Desktop: 0
g green/red-brown, Jan or Jun rimary Vegetation. ' Total: 15
or Nov.
Densely & irregularly .
Current: 4,484
Grevillea branched shrub, 0.6-1.5 m Landform: Slopes and flats
P3 . ) . ) ) Desktop: 8,275
scabrida high. Fl. green-white/green- | Primary Vegetation: AdAa Total: 12759
yellow/white, Jul. otal- 12,75
i - C t: 107
Grevillea Erect to. spreadmg shrub, 1 Landform: Slopes urren
P3 subtilifiora 2.5 m high. Fl. white, Apr or Primary Vegetation: AdAa Desktop: 1,842
Jul to Sep. yves ' Total: 1,949
Mi rt Landform: Flats Current: 6,367
P3 ceromyrtus Erect shrub, 0.8-2 m high. ) ) ) Desktop: 2,001
acuta Primary Vegetation: AaAr and EIAr
Total: 8,368
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Taxa Description

Erect, open shrub, 1-2 m
high.

Landform: Hills and crests
Primary Vegetation: AsCp

Number of Individuals

in Project Area

Current: 1,023
Desktop: 1,153
Total: 2,176

Regional Distribution

Micromyrtus trudgenii

16/Marr2020

Erect, spreading shrub, 0.4-
1.8 m high. Fl. yellow, Aug to
Nov.

Landform: Slopes and flats
Primary Vegetation: AdAa

Current: 246
Desktop: 566
Total: 812

16Marz020  Albany.

Erect, bushy annual, herb,
0.1-0.25 m high. Fl. white &
yellow, Aug to Oct.

Landform: Flats
Primary Vegetation: EIAr

Current: 22,708
Desktop: 3,644
Total: 26,352

16/Marr2020

Micromyrtus
P3 ,
trudgenii
p3 Persooma
pentasticha
P3 Rhgdanthe
collina
Stenanthemum
P3 o
poicilum

Erect or decumbent shrub,
0.15-0.5 m high. Fl. white,
May to Jun or Sep to Nov.

Landform: Slopes
Primary Vegetation: AdAa

Current: 200
Desktop: 98
Total: 298
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Taxa Description Landform & Primary Vegetation Unit N umbgr Of Incivicluas Regional Distribution Photograph
from Project in Project Area

Current: 6,266
Desktop: 798
Total: 7,064

Dodonaea Dioecious, multi-stemmed Landform: Slopes

P4 L .
amplisemina shrub, 0.3-1 m high. Primary Vegetation: AdAa

Map images used with permission (WAH, DBCA (https: florabase.dpaw.wa.gov.au/help/copyright). Accessed 11/05/2020.
*The total number of Acacia sulcaticaulis is from the 2021 targeted survey only. The targeted survey has replaced all other counts undertaken at the Project (Phase 1-3 & desktop).
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3.1.31.  Regional Targeted Assessment Results

Fourteen significant flora taxa were recorded during the regional targeted flora survey, this included six
Priority 1, seven Priority 3 and one Priority 4 taxa. Individual counts for these taxa and the number of
locations recorded are listed in Table 3.3. Counts are discussed further in Section 4.1 and Table 4.1. Regional
distribution maps of each significant flora found during the regional targeted assessment are presented in
Appendix I.

Table 3.3: Regional Significant Flora Counts

#Regional Survey ‘ Total Regional Individual Plants
(Desktop + Regional)

Taxa Recorded in the Project - .
Individuals Locations

3468)

Acacia diallaga 4,877 336 6,172
Acacia karina 3,546 329 245,069
Acacia sulcaticaulis 0 0 0
Chamelaucium sp. Warriedar (A.P. Brown & S.

Patrick APB 1100) 3791 3 >107
Hemigenia tichbonii 3,288 291 5124
Hydrocotyle dimorphocarpa 21,238 105 22,528
Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 384 17 81,661

Allocasuarina tessellata 34,51 371 66,119
Grevillea globosa 0 0 1,662
Grevillea scabrida 3,755 219 16,998
Grevillea subtiliflora 1,694 313 3,533
Micromyrtus acuta 5125 il 55,337
Micromyrtus trudgenii 4,299 250 52,238
Persoonia pentasticha 93 55 2,129
Rhodanthe collina 23,963 44 584,250
Stenanthemum poicilum 0 0 1,094
Dodonaea amplisemina 107 8 941
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3.1.3.2. Introduced Flora

Fifteen introduced flora taxa from 22 locations within the Project were recorded (Table 3.4) mostly as
individual records or small clumps of individuals with no substantial populations identified. None of these
species are Declared Pests in Western Australia under the BAM Act (2007), and none of the species are listed
on the Weeds of National Significance list (Figure 3.7; Appendix J).

Table 3.4: Introduced Flora

Species Quadrats Count / Description
RO6 Single record. Decumbent or ascending annual, herb, 0.03-0.3 m
*Arctotheca calendula
high. Fl. yellow, Aug to Nov. Weed of roadsides, waste places &
cultivated land.
MO18 Single small clump. Tufted annual, grass-like or herb, 0.2-0.7 m high.

*Bromus diandrus

Fl. purple/yellow-green/cream, Aug to Nov. Yellow/grey/black sand,
loam, red/brown clay.

*Cuscuta planiflora

MO002. M003, M004, M006,
MO008, M010, M012, MO13,
MO14, MO15, MO17, M018,
MO022, M024, M025, M027

Many small to medium size clumps across sites. Parasitic, twining
annual, herb or climber. Fl. white, Sep to Oct. Parasitic on
ephemerals. Clay flats, hills.

*Hypochaeris glabra

*Ehrharta longiflora R06 Single small clump. Caespitose annual, grass-like or herb, 0.2-0.6 m
high. Fl. purple-green, Jul to Nov. White or grey sand, loam. Sand

dunes.
MO18 Single record. Rosetted annual or perennial, herb, 0.08-0.5 m high,

leaves smooth; flower heads up to 1.5 cm across. Fl. yellow, Jan to
Dec (mainly in spring). Common weed of lawns, horticultural areas,
roadsides & bushland.

*Lysimachia arvensis

MO018, 2x Opportunistic
Collections

Three records with multiple individuals. Small, low-growing and
short-lived herbaceous plant with stems up to 50 cm long

*Mesembryanthemum
nodiflorum

MO001, M021, R04

Multiple small to large clumps. Prostrate or erect, succulent annual,
herb, 0.02-0.2 m high. Fl. white, Sep to Nov. Sandy clay, loam, clay
loam. Claypans, saline areas.

*Monoculus monstrosus

RO4

Single small clump. Erect annual, herb, to 0.7 m high. Red-brown
loams or sandy clays, yellow-white or grey-brown sandy loam,
brown clay loam, limestone, granite. Undulating sandplains, hills and
slopes, valley slopes, creekbeds, saline watercourses.

*Pentameris airoides

M018, M025

Two individuals. Widespread annual weed in the temperate
southern half of Australia, introduced from South Africa, widespread
annual. Flowers Aug. to Dec.

*Petrorhagia dubia

R0O6

Single clump. Erect annual, herb, 0.1-0.7 m high. Fl. pink/pink-
purple/white, Mar or Jul to Dec. Sand, loam, clay.

*Rostraria pumila

MO11, MO14, M021

Multiple isolated individuals. Tufted annual, grass-like or herb, 0.05-
0.2 m high. Fl. green, Jul to Oct. Grey, black or red sand, sandy clay,
clay, limestone. Roadsides, sand dunes, cliff slopes.

: : MO18 Single individual. Erect or ascending, rather viscid annual, herb, 0.1-
*Silene gallica
g 0.5(-0.8) m high. Fl. white-pink, Jul to Dec. Sandy soils. Disturbed
areas.
*Sisymbrium erysimoides MO002 Single individual. Erect annual, herb, 0.1-0.8 m high. Fl. yellow, Apr
or Jun to Oct. Sandy & clayey soils.
*Sonchus oleraceus MO18 Single individual. Erect annual, herb, to 1.5 m high. Fl. yellow, Jan to
Dec. Variety of soils. Weed of waste places & disturbed ground.
*Spergula pentandra MO009, M021

Multiple small clumps. Spreading annual, herb, to 0.3 m high. Fl.
white, May to Oct.
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3.2.  Vegetation
3.2.1.  Desktop Assessment - TEC/PEC

No Threatened Ecological Communities (TECs) were recorded as occurring within 15 km of the Project. Two
Priority 1 Priority Ecological Communities (PECs) were recorded within 15 km of the Project (Table 3.5; Figure
1.1). Both PECs are geologically restricted to the Banded Ironstone Formations (BIF) of the Blue Hills,
Warriedar, Pinyalling, and Walagnumming ranges and therefore are given a low likelihood of occurrence
within the Project. None of the vegetation at the Project resemble any TEC/PEC communities.

Table 3.5: PECs

Likelihood  Status | PEC Description Dlst.ance ffom
Project
. Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) 2 kem NW of the
Blue Hills BIF ) ) ) .
Low PEC vegetation complexes (banded ironstone formation) Project
P Warriedar/Pinyalling/ Warriedar Hill/Pinyalling vegetation complexes 10 km NE of the
Walagnumming Hills BIF (banded ironstone formation) Project

3.2.2. Vegetation
Seven vegetation units from five broad floristic groups were recorded in the Project (Table 3.6; Figure 3.8).

Five broad floristic groups were derived from the statistical analysis (Appendix K). Two distinctive structural
vegetation groups were noted during field observation and identified as clusters within the dendrogram.
These groups have been described as structural sub-groups (Table 3.6).

When mapping vegetation boundaries, some units were difficult to determine from aerial imagery due to
similar topographical, substrate, structural and colour characteristics or due to fine vegetation intersections.
In these situations, the vegetation was mapped as a mosaic. Two vegetation units have been mapped as
one mosaic (AdAt/AdAa).

Vegetation mapping has been updated following the Acacia sulcaticaulis targeted survey using the results
of the survey to map vegetation unit boundaries.
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Table 3.6: Vegetation Units

Unit Description Associated Species Quadrat Sites

FLORISTIC GROUP 1: Eucalyptus low open woodland over Acacia tall open shrubland on flats & drainage lines

Structural Sub-group A

Area in Project
(ha) & %

Eucalyptus loxophleba subsp. supralaevis or E.

Exocarpos aphyllus, Eremophila oldfieldii subsp.

MO001, M002, M010,

AaAr

inaequifolia, Acacia acanthoclada
glaucescens mid-low sparse shrubland

subsp.

FLORISTIC GROUP 2: Acacia tall open shrubland over Micromyrtus mid open shrubland on flats

Allocasuarina acutivalvis subsp. prinsepiana
tall sparse shrubland over Acacia ramulosa
var. ramulosa (+/-Micromyrtus acuta) mid
open shrubland over Austrostipa
elegantissima isolated tussock grasses

Gastrolobium laytonii
Dominant Significant Flora: Nil

Acacia acuminata, A. burkittii, A. ramulosa var.
linophylla, Eremophila latrobei subsp. latrobei,
Melaleuca nematophylla,

Dominant Significant Flora: Micromyrtus acuta

MO005, M008,
Q201, Q210, Q218,
Q224, Q226, Q228

loxophleba  subsp. hssgph/oza low open oldfieldii, Senna artemisioides subsp. filfolia, MO16, M021, M023,

woodland over Acacia ramulosa var. . . . MO025, M026 9422 ha
EIAr ) Acacia acuminata, Eucalyptus kochii subsp.

ramulosa tall open shrubland over Ptilotus o Q205, Q207, 29.8%

. ) plenissima, Melaleuca scalena, M. hamata

obovatus, Scaevola spinescens low isolated Do Sianif Flora: Nil Q208, Q216, Q220,

shrubs ominant Significant Flora: Ni Q227, Q221

Structural Sub-group B

Eucalyptus loxophleba SU_bSp‘ supralaevis low Austrostipa elegantissima, Ptilotus obovatus,

woodland over Acacia tetragonophylla, e o

) - ) Senna artemisioides subsp. filifolia, Sida sp. Dark

Allocasuarina dielsiana, Acacia ramulosa var. ) MO018, Q204, 91.0 ha
EIAt Green Fruits (S. van Leeuwen 2260),

ramulosa tall open shrubland over Dodonaea Q206, Q215 2.9%

273.7 ha
8.7%

Representative Photo
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Unit Description

Associated Species

FLORISTIC GROUP 3: Eucalyptus low open woodland over Tecticornia sparse low shrubland on flats

Eucalyptus salubris low open woodland over
Tecticornia  ?halocnemoides low  sparse
shrubland

EsTh

FLORISTIC GROUP 4: Allocasuarina low open woodland

Allocasuarina dielsiana (+/-Acacia
umbraculiformis) low open woodland over
Acacia acuminata, Allocasuarina tessellata,
Acacia karina tall open shrubland over Borya
sphaerocephala low sparse shrubland

AdAa

Structural Sub-group 5A

Acacia acanthoclada subsp. glaucescens,
Frankenia setosa, Maireana tomentosa, M.
trichoptera, Sclerolaena diacantha, Senna sp.
Austin (A. Strid 20210).

Dominant Significant Flora: Nil

over Acacia tall open shrubland over Borya low spa

Dodonaea inaequifolia, Melaleuca scalena,
Mirbelia microphylla, Brachychiton gregori,
Eucalyptus kochii subsp. plenissima
Dominant Significant Flora: Allocasuarina
tessellata, Acacia karina

Quadrat Sites

MO, Q225

MO003, MO006,
MO007, MO12, M013,
MO014, MO17, M020,
M022, M024,
MO027, Q217, Q219,
Q222, Q229, Q230

rse shrubland on slopes

Area in Project
(ha) & %

353 ha
11%

786.0 ha
24.9%

FLORISTIC GROUP 5: Acacia tall open shrubland over Calycopeplus or Allocasuarina mid shrubland on slopes and crests

Representative Photo

Acacia sulcaticaulis  and/or  Allocasuarina
acutivalvis subsp. prinsepiana tall open to
closed  shrubland  over  Calycopeplus
paucifolius  mid sparse shrubland over
Philotheca deserti subsp. deserti low sparse
shrubland

AsCp

Allocasuarina acutivalvis subsp. prinsepiana, A.
campestris, Eremophila clarkei, Sida sp. Dark
Green Fruits (S. van Leeuwen 2260)

Dominant Significant Flora: Acacia sulcaticaulis

Q203, Q209, Q212,
Q213, Q214, Q231,
MO004

303.6 ha
9.6%
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Area in Project

Unit Description Associated Species Quadrat Sites Representative Photo

(ha) & %

Structural Sub-group 5B

Acacia acuminata, Allocasuarina campestris,
) ) ) Eremophila clarkei, Malleostemon tuberculatus,
Acacia duriuscula or Allocasuarina tessellata . MO009, MOT15, 3520 ha
AdAt Solanum lasiophyllum
tall open shrubland ) o ) Q202, Q211, Q223 11.1%
Dominant Significant Flora: Allocasuarina
tessellata
AdAt/ Mosai 3520 ha
AdAa | V1O%C 11.1%
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3.23. Vegetation Condition

Vegetation condition at the Project is presented in Table 3.7 and mapped in Figure 3.9. The majority of the
Project is mapped as Excellent (77%) with minor clearing and tracks throughout the tenement. There were
some areas of Very Good (19%) and Good (1%) due to roads, the drilling program, exploration and evidence
of grazing. The existing airstrip and mine were mapped as Completely Degraded and comprised 3% of the
Project.

Table 3.7: Vegetation Condition

Vegetation Condition Area in Project (ha) % of the Project Disturbance Details

Pristine - - -

Excellent 2 434 -7 nge old trgcks gnd minor clearing in areas of vegetation
with no obvious signs of disturbance.

Very Good 602 19 Obvious signs of previous clearing for drill lines; tracks.

Good o 1 Tracks; Windmill; Grazing; Structural changes to
vegetation.

Degraded - - -

Airstrip; Mining (Haul Road, Waste Rock Dumps, Pits);
100 3 "
Drilling; Bund.
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4. DISCUSSION

41. Flora
411. Threatened Flora

One Threatened flora taxon was recorded from the database searches; Stylidium scintillans, located 1.5 km
west of the Project. Targeted searches for Stylidium scintillans were conducted throughout the Project over
two years totalling eight person days with optimal timing and seasonality (Spectrum Ecology, 2020d). No
optimal habitat for Stylidium scintillans was found in the Project (Spectrum Ecology, 2020d) and the species
was not recorded. No other Threatened flora were recorded or considered likely to occur at the Project.

412.  Local & Regional Significance

There were 17 significant flora taxa recorded within the Project. Previous records were confirmed by
undertaking targeted significant flora traverses throughout the Project (see Appendix E). All but four of the
significant flora recorded during the desktop assessment as occurring within the Project, were confirmed to
occur within. The four species not confirmed were searched for, however not recorded or the identification
has been updated and they are not considered to occur in the Project (see Section 2.8.2.4).

Species distribution modelling (SDM) for Priority Flora at the Project was conducted in February 2020 prior
to the second phase of field work in March 2020, in order to direct the sequential survey effort (Spectrum
Ecology, 2020c¢). This modelling estimated the probability of potential habitat for significant flora within the
Project and regionally up to 75 km outside of the Project area. These modelling results were included when
determining local and regional significance of Priority Flora.

Local and regional significance is detailed in Table 4.1 and the mapped regional results of each Priority Flora
are presented in Appendix .

The Priority 1 taxon, Acacia sulcaticaulis has been assigned a high local and high regional significance.
Acacia sulcaticaulis has 100% of its known records occurring within the Project. SDM and ground-truthing
during regional surveys in spring 2020, indicate there are no populations of this taxa outside of the hills and
slopes of Mt Mulgine.

Seven taxa were assigned a high regional, but low local significance:

Priority 1. Priority 3:
e Acacia diallaga e Grevillea subtiliflora
e Acacia karina e Micromyrtus trudgenii

e Chamelaucium sp. Warriedar (AP
Brown & S. Patrick APB 1100)

e Hemigenia tichbonii

e Hydrocotyle dimorphocarpa

These taxa have a large percentage of records occurring outside, but in the vicinity of, the Project and have
been shown to have widespread potential habitat distribution from the SDM in the immediate local vicinity
and during the regional targeted assessment (low local significance) (Spectrum Ecology, 2020c). These taxa,
however, have a close distribution to the Project, with all records occurring within 150 km across the region
(high regional significance).
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Nine taxa were assigned a low regional and local significance:

Priority 1. Priority 3:
e Lepidosperma sp. Blue Hills (A. Markey e Allocasuarina tessellata
& S. Dillon 3468) e Grevillea globosa

e Grevillea scabrida

e Micromyrtus acuta
 Dodonaea amplisemina e Persoonia pentasticha

e Rhodanthe collina

e Stenanthemum poicilum

Priority 4:

These taxa have widespread habitat distribution in the local area and are known from records throughout
the Yalgoo bioregion 150 km or more away from the Project.
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Table 4.1: Local & Regional Significance of Significant Flora in the Project

Taxa Recorded ‘ # Inside Project ‘ # Outside Project Grand Total Local Significance Regional Significance
Current Desktop  Total Current ‘ Desktop  Total Individuals % Inside
Priority 1
Acacia diallaga 843 2,246 3,089 4,877 1,245 6,122 9,211 34 Many records surrounding the Low | Known from one location close to High
Project east and northwest with the Project. SDM estimates main
a 20 km range population located directly north
Acacia karina 8,520 8,341 16,861 3,546 241,523 245,069 261,930 6 Very common in local area, with | Low | 150 km distribution in Yalgoo. SDM High
records surrounding the Project estimates main population located
and a 40 km range directly north
Acacia 211,985 - 211,985 0 0 0 211,985 100 No records outside the Project High | Known from one population location | High
sulcaticaulis within the Project. SDM estimates
species is endemic to the Mt
Mulgine hills and slopes
Chamelaucium 550 2,556 3,106 3,791 1,916 5,707 8,813 35 Many records surrounding the Low | Known from one location close to High
sp. Warriedar Project east and northwest with the Project. SDM estimates one
(A.P.Brown &S. a 30 km range other population within 75 km
Patrick APB 1100)
Hemigenia 3,158 0 3,158 3,288 1,836 5124 8,282 38 Common to the southwest of Low | 120 km distribution - Yalgoo & Avon | High
tichbonii the Project with a 10 km range Wheatbelt. SDM estimates low
probable habitat within 75km SW of
the Project
Hydrocotyle 3,284 2,589 5,873 21,238 1,290 22,528 28,401 21 Many records north of Project Low | 100 km distribution in Yalgoo. SDM High
dimorphocarpa with an 8 km range. estimates main population located
directly north of the Project
Lepidosperma sp. | 1,724 10,644 12,368 384 81277 81,661 94,029 13 Very common in the local area, Low | 150 km distribution in Yalgoo and Low
Blue Hills (A. with records surrounding the Avon Wheatbelt. SDM estimates
Markey & S. Project and a 110 km range potential habitat with broad
Dillon 3468) distribution to the NW
Priority 3
Allocasuarina 19,765 6,457 26,222 34,511 31,608 66,119 92,341 28 Very common in the local area, Low 200 km distribution in Yalgoo & Low
tessellata with records surrounding the Avon Wheatbelt. SDM estimates
Project and a 60 km range species is widely distributed
Grevillea globosa | 15 0 15 0 1,663 1,663 1,678 <1 Very common in the local area, Low | 300 km distribution in Avon Low
with records surrounding the Wheatbelt & Yalgoo
Project and a 70 km range
60

( N Spectrum
Q ECOLOGY




Mt Mulgine | 2019-2021 Flora & Vegetation Assessment

Taxa Recorded # Inside Project # Qutside Project Grand Total Local Significance Regional Significance
Grevillea scabrida | 4,484 8,275 12,759 3,755 13,227 16,982 29,741 43 Very common in the local area, Low | 180 km distribution in Yalgoo & Low
with records surrounding the Avon Wheatbelt. SDM estimates
Project and a 70 km range species is widely distributed
Grevillea 107 1,842 1,949 1,694 1,839 3,533 5,482 36 Very common in the local area, Low | 120 km distribution in Yalgoo & High
subtiliflora with records surrounding the Avon Wheatbelt. SDM estimates
Project and a 60 km range main population located directly
north
Micromyrtus 6,367 2,001 8,368 5125 50,212 55,337 63,705 13 Very common in the local area, Low | 180 km distribution in Yalgoo & Low
acuta with records surrounding the Avon Wheatbelt. SDM estimates
Project and a 70 km range high probability of widespread
distribution of potential habitat
Micromyrtus 1,023 1153 2,176 4,299 47,939 52,238 54,414 4 Very common in the local area, Low | 100 km distribution in Yalgoo. SDM High
trudgenii with records surrounding the estimates moderate probability of
Project and a 100 km range widespread potential habitat
distribution
Persoonia 246 566 812 93 2,039 2,132 2,944 28 Very common in the local area, Low | 300 km distribution in Avon Low
pentasticha with records surrounding the Wheatbelt, Geraldton Sandplains &
Project and a 130 km range Yalgoo. SDM estimates very
widespread distribution of potential
habitat
Rhodanthe collina | 22,708 3,644 26,352 23,963 560,287 584,250 610,602 4 Very common in the local area, Low | 250 km distribution in Avon Low
with records surrounding the Wheatbelt & Yalgoo. SDM estimates
Project and a 100 km range widespread distribution of potential
habitat
Stenanthemum 200 98 298 0 1,094 1,094 1,392 21 Very common in the local area, Low | 220 km distribution in Avon Low
poicilum with records surrounding the Wheatbelt & Yalgoo. SDM estimates
Project and a 70 km range high probability of very widespread
potential habitat throughout the
immediate region
Priority 4
Dodonaea 6,266 798 7,064 107 834 941 8,005 88 Several records to the southeast | Low | 500 km distribution in Avon Low
amplisemina of the Project and a 50 km Wheatbelt, Gascoyne, Murchison &
range Yalgoo. SDM estimates main
population restricted to BIF ranges
to the NW of the Project
61

( N Spectrum
o ECOLOGY




Mt Mulgine | 2019-2021 Flora & Vegetation Assessment

4.2.  Vegetation
421  Vegetation Resembling TEC/PECs

No TECs were recorded as occurring within 15 km of the Project. Two Priority 1 PECs were recorded in the
vicinity of the Project (Table 3.4; Figure 1.1). Both PECs are geologically restricted to the Banded Ironstone
Formations (BIF) of the Blue Hills, Warriedar, Pinyalling, and Walagnumming ranges.

Both PECs were assigned a low likelihood of occurrence in the Project as there was no BIF substrate recorded
within. None of the vegetation units recorded at the Project resemble any known TEC/PEC communities.

42.2. Local & Regional Significance

Local and regional significance for each vegetation unit is listed in Table 4.2. Regional significance was
determined by comparing the vegetation units of the Project with the pre-European vegetation association
mapping undertaken by Beard (DPIRD, 2019) (see Section 1.7) to determine potential regional extent. Local
significance was determined using the other definitions for significant vegetation (section 2.4); whether it
plays a role as refuge, has a degree of historical impact from threatening processes or maintains integrity of
a significant ecosystem.

Three vegetation units were considered to have high local and regional significance at the Project:

e AdAa: Allocasuarina dielsiana (+/-Acacia umbraculiformis) low open woodland over Acacia
acuminata, Allocasuarina tessellata (P3), Acacia karina (P1) tall open shrubland over Borya
sphaerocephala low sparse shrubland;

e AsCp: Acacia sulcaticaulis (P1) and/or Allocasuarina acutivalvis subsp. prinsepiana tall open
shrubland over Calycopeplus paucifolius mid sparse shrubland over Philotheca deserti subsp. deserti
low sparse shrubland; and

e AdAt: Acacia duriuscula or Allocasuarina tessellata (P3) tall open shrubland.
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Table 4.2: Local & Regional Significance of Vegetation Units

Vegetation Unit

Local Significance

Regional Significance

umbraculiformis) low open woodland over Acacia
acuminata, Allocasuarina tessellata, Acacia karina
tall open shrubland over Borya sphaerocephala low
sparse shrubland.

flora. SDM indicates habitat is regionally widespread for 13 of these significant
flora taxa.

One P1taxa, Acacia sulcaticaulis is associated with this vegetation and has very
restricted habitat regionally.

vegetation from pre-
European vegetation
associations indicating this
vegetation unit is not
widespread

Flats
ElAr - Eucalyptus loxophleba subsp. supralaevis or Role as refuge: habitat for 14 significant flora. SDM indicates widespread habitat | Low | Resembles widespread pre- | Low
E. loxophleba subsp. lissophloia low open woodland | and distribution of these significant flora. European vegetation
over Acacia ramulosa var. ramulosa tall open One P1taxa, Acacia sulcaticaulis is associated with this vegetation and has very
shrubland over Ptilotus obovatus, Scaevola restricted habitat regionally.
spinescens low isolated shrubs. Does not have a restricted distribution, historical impact from threatening
processes, or maintains a significant ecosystem.
EIAt - Eucalyptus loxophleba subsp. supralaevis low | Role as refuge: habitat for 13 significant flora. SDM indicates habitat is Low | Resembles widespread pre- | Low
woodland over Acacia tetragonophylla, regionally widespread for 11 of these significant taxa. European vegetation
Allocasuarina dielsiana, Acacia ramulosa var. Does not have a restricted distribution, historical impact from threatening
ramulosa tall open shrubland over Dodonaea processes, or maintains a significant ecosystem.
inaequifolia, Acacia acanthoclada subsp.
glaucescens mid-low sparse shrubland.
AaAr - Allocasuarina acutivalvis subsp. prinsepiana | Role as refuge: habitat for 13 significant flora. SDM indicates habitat and Low | Resembles widespread pre- | Low
tall sparse shrubland over Acacia ramulosa var. distribution of these significant flora is regionally widespread. One P3 taxon, European vegetation
ramulosa (+/-Micromyrtus acuta (P3)) mid open Micromyrtus acuta is the dominant species of the mid strata for this vegetation
shrubland over Austrostipa elegantissima isolated unit. Habitat for this species is regionally widespread.
tussock grasses. Does not have a restricted distribution, historical impact from threatening
processes, or maintains a significant ecosystem.
EsTh - Eucalyptus salubris low open woodland over | Role as refuge: habitat for two significant flora. SDM indicates widespread Low | Resembles widespread pre- | Low
Tecticornia ?halocnemoides low sparse shrubland. habitat and distribution of these significant flora taxa. European vegetation
Does not have a restricted distribution, historical impact from threatening
processes, or maintains a significant ecosystem.
Slopes, Hills & Crests
AdAa - Allocasuarina dielsiana (+/-Acacia Role as refuge: habitat for 16 significant Flora, primary habitat for 13 significant | High | Resembles restricted High
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Vegetation Unit

Local Significance

Two taxa, Acacia karina (P1) and Allocasuarina tessellata (P3) and are the

dominant species of the mid strata for this vegetation unit. Both of these
species are regionally widespread.

Has a restricted distribution. Does not have historical impact from threatening
processes or maintains a significant ecosystem.

Regional Significance

AsCp - Acacia sulcaticaulis and/or Allocasuarina Role as refuge: habitat for 10 Priority Flora. SDM indicates habitat is regionally High | Did not resemble pre- High
acutivalvis subsp. prinsepiana tall open shrubland widespread for eight of these significant flora taxa. European vegetation
over Calycopeplus paucifolius mid sparse shrubland | One P1 taxa, Acacia sulcaticaulis is one of the dominant species of the upper indicating the vegetation
over Philotheca deserti subsp. deserti low sparse strata for this vegetation unit. 99.7% of known records for this taxon are unit is not widespread.
shrubland. located in this vegetation unit.

Has a very restricted distribution. Has historical impact from threatening

processes and may maintain a significant ecosystem.
AdAt - Acacia duriuscula or Allocasuarina tessellata | Role as refuge: habitat for 16 Priority Flora; SDM indicates habitat is widespread | High | Did not resemble pre- High
tall open shrubland. for 11 of these significant taxa. European vegetation

One P1 taxa, Acacia sulcaticaulis is associated with this vegetation and has very mo!myatmg th? vegetation

restricted habitat regionally. unit is not widespread.

Has a very restricted distribution. Has historical impact from threatening

processes and may maintain a significant ecosystem.
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42.21. Regional Significance
Table 4.3 lists the four Beard vegetation associations mapped against the vegetation units of the Project.

One Beard vegetation association identified within the Project (434; Eucalyptus loxophleba, Allocasuarina
huegeliana isolated low trees, over Acacia quadrimarginea, Acacia acuminata tall open shrubland) is a very
restricted unit. The total state extent of this association is 1,387 ha, of which, 34.5% is within the Project (see
Table 1.3). This association appears to favour the greenstone and basalt rises prominent in the north of the
Project. One vegetation unit from the Project, AdAa (Allocasuarina dielsiana (+/-Acacia umbraculiformis) tall
sparse shrubland over Acacia acuminata, Allocasuarina tessellata, Acacia karina mid open shrubland over
Borya sphaerocephala low sparse shrubland) resembles this restricted vegetation association and because
of this alignment, is considered to have high regional significance.

The remaining three Beard vegetation associations have a wide distribution throughout the Yalgoo bioregion
and a large portion of pre-European extent remaining (all more than 97.0%, see Table 1.3). The proportion
of each association within the Project is negligible, at most there is 1% of the association’s current extent
present in the Project. Four vegetation units from the Project resemble these associations (see Table 4.3)
and are considered to have low regional significance because they are likely to be widespread throughout
the region.

Two vegetation units do not resemble the Beard vegetation associations. This indicates that these vegetation
units are likely to not be widespread regionally and are considered locally and regionally significant:

e AsCp: Acacia sulcaticaulis (P1) and/or Allocasuarina acutivalvis subsp. prinsepiana tall open
shrubland over Calycopeplus paucifolius mid sparse shrubland over Philotheca deserti subsp. deserti
low sparse shrubland; and

e AdAt: Acacia duriuscula or Allocasuarina tessellata (P3) tall open shrubland.

Both of these vegetation units have significant flora in the dominant strata. When considering the SDM
mapping for these significant taxa (Spectrum Ecology, 2020c) the estimated potential habitat for
Acacia sulcaticaulis is restricted to the Project and the estimated potential habitat of Allocasuarina tessellata
is regionally widespread.
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Table 4.3: Vegetation Units of the Project Resembling Beard Vegetation Associations

Sub-
Association

NVIS Vegetation Description

Areain
Project (ha)

Current Extent
State (ha)

Vegetation Units at the Project

Acacia ramulosa, Acacia acuminata, Acacia grasbyi, Acacia
tetragonophylla, Acacia aneura tall open shrubland, over
Senna artemisioides subsp. x artemisioides, Chorizema
genistoides, Dodonaea inaequifolia, Eremophila forrestii,
3963 Eremophila viscida mid sparse shrubland, over
- Chamaexeros fimbriata, Dichopogon capillipes, Wurmbea 34 542,013 No vegetation units resembling this association
(mosaic) densiflora, Cephalipterum drummondii, Helipterum
craspedioides low open forbland.
Acacia sclerosperma, Acacia eremaea, Grevillea
obliquistigma, Hakea preissii, Acacia aneura tall open
shrubland.
EIAr - Eucalyptus loxophleba subsp. supralaevis or E. loxophleba subsp.
lissophloia low open woodland over Acacia ramulosa var. ramulosa tall
open shrubland over Ptilotus obovatus, Scaevola spinescens low isolated
shrubs
Eucalyptus loxophleba, Eucalyptus oleosa low isolated trees, EIAt - Eucalyptus loxophleba subsp. supralaevis low woodland over
3552 . . 597 54,965 . o .
over Acacia aneura, Acacia ramulosa tall open shrubland. Acacia tetragonophylla, Allocasuarina dielsiana, Acacia ramulosa var.
ramulosa tall open shrubland over Dodonaea inaequifolia, Acacia
acanthoclada subsp. glaucescens mid-low sparse shrubland
EsTh - Eucalyptus salubris low open woodland over
Tecticornia ?halocnemoides low sparse shrubland
Acaczq ramg[osa, ACGC‘KJ dcuminata, Acacia AaAr - Allocasuarina acutivalvis subsp. prinsepiana tall sparse shrubland
420.5 quadrimarg zneq, Acacia sterepp hylla tal open‘ shrubland, 2,053 456,619 over Acacia ramulosa var. ramulosa (+/-Micromyrtus acuta) mid open
over Allocasuarina campestris, Melaleuca uncinata, . L
o shrubland over Austrostipa elegantissima isolated tussock grasses
Thryptomene australis mid sparse shrubland.
Eucalyptus loxophleba, Allocasuarina huegeliana isolated AdAa - Allocasuarina dielsiana (+/-Acacia umbraculiformis) low open
434.0 low trees, over Acacia quadrimarginea, Acacia acuminata 478 1,387 woodland over Acacia acuminata, Allocasuarina tessellata, Acacia karina
tall open shrubland. tall open shrubland over Borya sphaerocephala low sparse shrubland
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4222. LocalSignificance

All of the vegetation units are associated with records of Priority Flora either from the desktop or during the
current assessment. Some Priority Flora taxa are associated with multiple vegetation units in varying
densities. Table 4.4 lists the percentage of priority flora “Project records” (records of priority flora occurring
inside the Project, from the current and desktop assessments, except Acacia sulcaticaulis which uses the
targeted results only) located within each vegetation unit to indicate density of occurrence within (records
located on the mapped degraded area were not included in the calculations).

Four vegetation units identify Priority Flora as the dominant species in the vegetation description, and are
indicated with bold type in Table 4.4:

e AaAr: Allocasuarina acutivalvis subsp. prinsepiana tall sparse shrubland over Acacia ramulosa var.
ramulosa (+/-Micromyrtus acuta P3) mid open shrubland over Austrostipa elegantissima isolated
tussock grasses;

e AdAa: Allocasuarina dielsiana (+/-Acacia umbraculiformis) low open woodland over Acacia
acuminata, Allocasuarina tessellata (P3), Acacia karina (P1) tall open shrubland over Borya
sphaerocephala low sparse shrubland;

e AsCp: Acacia sulcaticaulis (P1) and/or Allocasuarina acutivalvis subsp. prinsepiana tall open
shrubland over Calycopeplus paucifolius mid sparse shrubland over Philotheca deserti subsp. deserti
low sparse shrubland; and

e AdAt Acacia duriuscula or Allocasuarina tessellata (P3) tall open shrubland.

Unit AaAr has the Priority 3 taxon Micromyrtus acuta in the dominant mid strata. This taxon is estimated to
have widespread distribution in the SDM (Spectrum Ecology, 2020c) and this unit resembles the widespread
Beard association 420.5. This vegetation unit is not considered locally or regionally significant.

Units AdAa and AdAt have Priority 1and 3 taxa in the dominant stratum; Acacia karina (P1) and Allocasuarina
tessellata (P3). These units contain 48.1% and 20.9% of total Project records for these taxa respectively,
presenting a high density of these taxa within the unit. AdAa resembles restricted Beard vegetation
association 434.0. The SDM indicated these taxa have widespread potential habitat distribution. AdAa is
considered the primary habitat for eleven of the 16 Priority Flora taxa in the Project (see Table 3.2). These
units are considered to have high local significance.

Unit AsCp has the Priority 1taxon Acacia sulcaticaulis in the dominant upper strata. This unit appears to be
restricted to the Mt Mulgine slopes and crests as indicated by the SDM (Spectrum Ecology, 2020c). There
were no records of this taxon identified during the regional targeted survey. Records from the targeted
survey show 99.7% of this taxon occurring within this vegetation unit (Table 4.4).

Five units are associated with locally restricted Priority 1 flora. One of these units is Priority 1 flora, Acacia
sulcaticaulis, in vegetation unit AsCp, as discussed above. The five vegetation units associated with restricted
flora are:

e ElAr: Eucalyptus loxophleba subsp. supralaevis or E. loxophleba subsp. lissophloia open woodland
over Acacia ramulosa var. ramulosa tall open shrubland over Ptilotus obovatus, Scaevola spinescens
low isolated shrubs:

o <0.1% Acacia sulcaticaulis of Project records are found in this vegetation unit;

e AaAr: Allocasuarina acutivalvis subsp. prinsepiana tall sparse shrubland over Acacia ramulosa var.
ramulosa (+/-Micromyrtus acuta (P3)) mid open shrubland over Austrostipa elegantissima isolated
tussock grasses:

o 0.1% Acacia sulcaticaulis of Project records are found in this vegetation unit;
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AdAa: Allocasuarina dielsiana (+/-Acacia umbraculiformis) low open woodland over Acacia
acuminata, Allocasuarina tessellata (P3), Acacia karina (P1) tall open shrubland over Borya
sphaerocephala low sparse shrubland:

o 0.1% Acacia sulcaticaulis of Project records are found in this vegetation unit;
AsCp: Acacia sulcaticaulis (P1) and/or Allocasuarina acutivalvis subsp. prinsepianatall open to closed
shrubland over Calycopeplus paucifolius mid sparse shrubland over Philotheca deserti subsp. deserti
low sparse shrubland:

o 99.7% Acacia sulcaticaulis of Project records are found in this vegetation unit; and
AdAt: Acacia duriuscula or Allocasuarina tessellata (P3) tall open shrubland:

o 0.1% Acacia sulcaticaulis of Project records are found in this vegetation unit;
Mosaic AdAt/AdAa:

o 0.1% Acacia sulcaticaulis of Project records are found in this vegetation unit.

The boundary of AsCp was updated following the targeted Acacia sulcaticaulis survey and records outside
of this unit exist only as scattered individuals.

EIAr and EIAt resemble the widespread Beard association 355.2 and although they are associated with the
restricted Priority 1 taxa listed above, they are not considered of high local significance due to the
comparatively low percentage of records occurring within the vegetation unit.

AsCp, as discussed above, appears to be endemic to the Mt Mulgine hills and slopes, and is considered to
have high local significance.

S
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Table 4.4: Vegetation Units & Associated Priority Flora

dxoO egelatio dxoO €gceE O
Flats - EIAr
P1 Acacia diallaga 2.9 P3| Grevillea scabrida 10.5
P1 Acacia karina 6.0 P3 Grevillea subtiliflora 2.6
P1 Acacia sulcaticaulis <01 P3 | Micromyrtus acuta 321
P1 Chamelaucium sp. Warriedar 4.2 P3| Micromyrtus trudgenii 1.4
P1 Hydrocotyle dimorphocarpa 0.5 P3| Persoonia pentasticha 253
P1 Lepidosperma sp. Blue Hills 4.5 P3| Rhodanthe collina 25.7
P3 | Allocasuarina tessellata 3.0 P3 | Stenanthemum poicilum 16.8
Flats - EIAt
P1 Acacia diallaga 0.3 P3 | Grevillea scabrida 12.1
P1 Acacia karina 12 P3 Grevillea subtiliflora 3.6
P1 Chamelaucium sp. Warriedar 2.6 P3| Persoonia pentasticha 6.2
P1 Hemigenia tichbonii 0.6 P3| Rhodanthe collina 4.8
P1 Hydrocotyle dimorphocarpa 9.4 P3 | Stenanthemum poicilum 1.0
P1 Lepidosperma sp. Blue Hills 16.9 P4 | Dodonaea amplisemina 2.4
P3 | Allocasuarina tessellata 03
Flats - AaAr
P1 Acacia karina 49 P3 Grevillea subtiliflora 29
P1 | Acacia sulcaticaulis 0.1 P3 | Micromyrtus acuta 352
P1 Hemigenia tichbonii 4.1 P3| Micromyrtus trudgenii 4.4
P1 Lepidosperma sp. Blue Hills 0.7 P3| Persoonia pentasticha 9.8
P3 | Allocasuarina tessellata 2.2 P3| Rhodanthe collina 0.4
P3 | Grevillea globosa 100.0 P3| Stenanthemum poicilum 104
P3 | Grevillea scabrida 8.3
Flats - EsTh
P1 Acacia karina <0.1 P3 ‘ Persoonia pentasticha 0.4
Slopes - AdAa
P1 Acacia diallaga 76.5 P3 | Grevillea scabrida 60.3
P1 Acacia karina 481 P3 Grevillea subtiliflora 76.0
P1 Acacia sulcaticaulis 0.1 P3 | Micromyrtus acuta 325
P1 Chamelaucium sp. Warriedar 74.5 P3| Micromyrtus trudgenii 104
P1 Hemigenia tichbonii 212 P3| Persoonia pentasticha 396
P1 Hydrocotyle dimorphocarpa 78.8 P3| Rhodanthe collina 24.8
P1 Lepidosperma sp. Blue Hills 13 P3 | Stenanthemum poicilum 66.8
P3 | Allocasuarina tessellata 36.5 P4 | Dodonaea amplisemina 753
Hills & Crest - AsCp
P1 | Acacia diallaga 0.1 P3 | Allocasuarina tessellata 15.3
P1 Acacia karina 6.0 P3| Grevillea scabrida 0.1
P1 Acacia sulcaticaulis 99.7 P3| Micromyrtus trudgenii 816
P1 Hemigenia tichbonii 27.5 P3| Persoonia pentasticha 5.8
P1 Lepidosperma sp. Blue Hills 333 P3 | Rhodanthe collina <0.1
Hills & Crest — AdAt
P1 Acacia diallaga 4.6 P3| Grevillea scabrida 7.3
P1 Acacia karina 7.0 P3 Grevillea subtiliflora 10.3
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% of Individuals % of Individuals
within Vegetation within Vegetation
e Unit” - Units
P1 Acacia sulcaticaulis 0.1 P3 | Micromyrtus acuta 0.2
P1 Chamelaucium sp. Warriedar 18.7 P3| Micromyrtus trudgenii 2.2
P1 Hemigenia tichbonii 391 P3| Persoonia pentasticha 10.5
P1 Hydrocotyle dimorphocarpa 10.3 P3| Rhodanthe collina 437
P1 Lepidosperma sp. Blue Hills 426 P3 | Stenanthemum poicilum 50
P3 | Allocasuarina tessellata 209 P4 | Dodonaea amplisemina 223
Mosaic — AdAt / AdAa
P1 Acacia diallaga 15.5 P3| Allocasuarina tessellata 218
P1 Acacia karina 26.7 P3| Grevillea scabrida 1.5
P1 Acacia sulcaticaulis 0.1 P3 Grevillea subtiliflora 4.6
P1 Hemigenia tichbonii 7.3 P3| Persoonia pentasticha 2.3
P1 Hydrocotyle dimorphocarpa 0.9 P3| Rhodanthe collina 0.6
P1 Lepidosperma sp. Blue Hills 0.7

Bold & underline = Priority Flora as dominant taxa for the vegetation unit.

A= percentages calculated using the total numbers from the current and desktop assessments, except Acacia sulcaticaulis which is only using the
targeted assessment results.
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5. CONCLUSIONS
5.1. Threatened Flora

No Threatened flora taxa have previously been recorded within the Project. One Threatened flora taxon was
assigned a high likelihood of occurrence, Stylidium scintillans. This taxon was thoroughly searched for during
the primary field assessment in spring 2019 and the targeted assessment in spring 2020 (see Appendix D).
It was determined that the presence of this species within the Project is unlikely as identified areas of potential
habitat were thoroughly searched and no areas of suitable habitat were noted, or plants recorded, during
the optimal time of flowering.

5.2.  Significant Flora

A total of 17 significant flora taxa have been recorded within the Project:

Priority 1. Priority 3:
e Acacia diallaga e Grevillea globosa
e Acacia karina o  Grevillea subtiliflora
e Acacia sulcaticaulis e Micromyrtus acuta
e Allocasuarina tessellata e Micromyrtus trudgenii
e Chamelaucium sp. Warriedar (AP e Persoonia pentasticha
Brown & S. Patrick APB 1100) e Rhodanthe collina
e Grevillea scabrida e Stenanthemum poicilum

e Hemigenia tichbonii

e Hydrocotyle dimorphocarpa

e lepidosperma sp. Blue Hills (A. Markey *  Dodonaea amplisemina
& S. Dillon 3468)

Priority 4:

No other significant flora taxa as listed in Section 2.4 were recorded at the Project.

One Priority 1flora taxa, Acacia sulcaticaulis, was assigned a high local and regional significance as it appears
to be endemic to the Mt Mulgine hills and slopes.

Seven Priority Flora taxa have a high regional significance, but a low local significance as they are common
in the local area but not from the region:

Priority 1. Priority 3:
e Acacia diallaga o Grevillea subtiliflora
e Acacia karina e Micromyrtus trudgenii

e Chamelaucium sp. Warriedar (AP
Brown & S. Patrick APB 1100)

e Hemigenia tichbonii

e Hydrocotyle dimorphocarpa
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5.3.  Vegetation

No TECs or PECs occur within or are likely to occur within the Project. Of the seven vegetation units recorded,
three vegetation units are considered to have high local and regional significance at the Project:

e AdAa: Allocasuarina dielsiana (+/-Acacia umbraculiformis) low open woodland over Acacia
acuminata, Allocasuarina tessellata (P3), Acacia karina (P1) tall open shrubland over Borya
sphaerocephala low sparse shrubland;

e AsCp: Acacia sulcaticaulis (P1) and/or Allocasuarina acutivalvis subsp. prinsepiana tall open
shrubland over Calycopeplus paucifolius mid sparse shrubland over low sparse shrubland Philotheca
deserti subsp. deserti; and

e AdAt: Acacia duriuscula or Allocasuarina tessellata (P3) tall open shrubland.
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Appendix A: Conservation Codes
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Appendix Al: Definitions of Conservation Categories under the EPBC Act

Category ‘ Definition

A native species is eligible to be included in the extinct category at a particular time if, at that

Extinct . ) . .
c time, there is no reasonable doubt that the last member of the species has died.

A native species is eligible to be included in the extinct in the wild category at a particular time if,
at that time:

(a) it is known only to survive in cultivation, in captivity or as a naturalised population well outside
Extinct in the Wild its past range; or

(b) it has not been recorded in its known and/or expected habitat, at appropriate seasons,
anywhere in its past range, despite exhaustive surveys over a time frame appropriate to its life
cycle and form.

A native species is eligible to be included in the critically endangered category at a particular
Critically Endangered time if, at that time, it is facing an extremely high risk of extinction in the wild in the immediate
future, as determined in accordance with the prescribed criteria.

A native species is eligible to be included in the endangered category at a particular time if, at
that time:

Endangered (a) it is not critically endangered; and
(b) it is facing a very high risk of extinction in the wild in the near future, as determined in
accordance with the prescribed criteria.

A native species is eligible to be included in the vulnerable category at a particular time if, at that
time:

Vulnerable (a) it is not critically endangered or endangered; and

(b) it is facing a high risk of extinction in the wild in the medium-term future, as determined in
accordance with the prescribed criteria.

A native species is eligible to be included in the conservation dependent category at a particular
time if, at that time:

(a) the species is the focus of a specific conservation program the cessation of which would result
in the species becoming vulnerable, endangered or critically endangered; or

(b) the following subparagraphs are satisfied:

(i) the species is a species of fish;

Conservation Dependent (ii) the species is the focus of a plan of management that provides for management actions
necessary to stop the decline of, and support the recovery of, the species so that its chances of
long-term survival in nature are maximised;

(iii) the plan of management is in force under a law of the Commonwealth or of a State or
Territory;

(iv) cessation of the plan of management would adversely affect the conservation status of the
species.
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Appendix A2: Definitions of Conservation Categories under the BC Act (DBCA 2019)

Threatened Species: Listed by order of the Minister as Threatened in the category of critically endangered, endangered or
vulnerable under section 19(1), or is a rediscovered species to be regarded as Threatened species under section 26(2) of the
Biodiversity Conservation Act 2016 (BC Act).

Threatened fauna s that subset of ‘Specially Protected Fauna’ listed under schedules 1to 3 of the Wildlife Conservation
(Specially Protected Fauna) Notice 2018 for Threatened Fauna.

Threatened flora is that subset of ‘Rare Flora’ listed under schedules 1 to 3 of the Wildlife Conservation (Rare Flora) Notice 2018
for Threatened Flora.

The assessment of the conservation status of these species is based on their national extent and ranked according to their level
of threat using IUCN Red List categories and criteria as detailed below.

Category Definition

Critically endangered species

Threatened species considered to be “facing an extremely high risk of extinction in the wild in the immediate
future, as determined in accordance with criteria set out in the ministerial guidelines”.

CR Listed as critically endangered under section 19(1)(a) of the BC Act in accordance with the criteria set out in section
20 and the ministerial guidelines. Published under schedule 1 of the Wildlife Conservation (Specially Protected
Fauna) Notice 2018 for critically endangered fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for
critically endangered flora.

Endangered species

Threatened species considered to be “facing a very high risk of extinction in the wild in the near future, as
determined in accordance with criteria set out in the ministerial guidelines”.

Listed as endangered under section 19(T)(b) of the BC Act in accordance with the criteria set out in section 21 and
the ministerial guidelines. Published under schedule 2 of the Wildlife Conservation (Specially Protected Fauna)
Notice 2018 for endangered fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for endangered flora.
Vulnerable species

Threatened species considered to be “facing a high risk of extinction in the wild in the medium-term future, as
determined in accordance with criteria set out in the ministerial guidelines”.

Listed as vulnerable under section 19(1)(c) of the BC Act in accordance with the criteria set out in section 22 and
the ministerial guidelines. Published under schedule 3 of the Wildlife Conservation (Specially Protected Fauna)
Notice 2018 for vulnerable fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for vulnerable flora.

EN

VU

Extinct species: Listed by order of the Minister as extinct under section 23(1) of the BC Act as extinct or extinct in the wild.

Extinct species

Species where “there is no reasonable doubt that the last member of the species has died”, and listing is otherwise
EX in accordance with the ministerial guidelines (section 24 of the BC Act).

Published as presumed extinct under schedule 4 of the Wildlife Conservation (Specially Protected Fauna) Notice
2018 for extinct fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for extinct flora.

Extinct in the wild species

Species that "is known only to survive in cultivation, in captivity or as a naturalised population well outside its past
range; and it has not been recorded in its known habitat or expected habitat, at appropriate seasons, anywhere
EW in its past range, despite surveys over a time frame appropriate to its life cycle and form”, and listing is otherwise
in accordance with the ministerial guidelines (section 25 of the BC Act).

Currently there are no Threatened fauna or Threatened flora species listed as extinct in the wild. If listing of a
species as extinct in the wild occurs, then a schedule will be added to the applicable notice.
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Specially protected species: Listed by order of the Minister as specially protected under section 13(1) of the BC Act. Meeting one
or more of the following categories: species of special conservation interest; migratory species; cetaceans; species subject to
international agreement; or species otherwise in need of special protection.

Species that are listed as Threatened species (critically endangered, endangered or vulnerable) or extinct species under the BC
Act cannot also be listed as Specially Protected species.

Migratory species

Fauna that periodically or occasionally visit Australia or an external Territory or the exclusive economic zone; or
the species is subject of an international agreement that relates to the protection of migratory species and that
binds the Commonwealth; and listing is otherwise in accordance with the ministerial guidelines (section 15 of the
BC Act).

Includes birds that are subject to an agreement between the government of Australia and the governments of

Mi Japan (JAMBA), China (CAMBA) and The Republic of Korea (ROKAMBA), and fauna subject to the Convention on
the Conservation of Migratory Species of Wild Animals (Bonn Convention), an environmental treaty under the
United Nations Environment Program. Migratory species listed under the BC Act are a subset of the migratory
animals, that are known to visit Western Australia, protected under the international agreements or treaties,
excluding species that are listed as Threatened species.
Published as migratory birds protected under an international agreement under schedule 5 of the Wildlife
Conservation (Specially Protected Fauna) Notice 2018.
Species of special conservation interest (Conservation dependent fauna)
Fauna of special conservation need being species dependent on ongoing conservation intervention to prevent it
becoming eligible for listing as Threatened, and listing is otherwise in accordance with the ministerial guidelines
CcDh .
(section 14 of the BC Act).
Published as conservation dependent fauna under schedule 6 of the Wildlife Conservation (Specially Protected
Fauna) Notice 2018.
Other specially protected species
Fauna otherwise in need of special protection to ensure their conservation, and listing is otherwise in accordance
(ON with the ministerial guidelines (section 18 of the BC Act).

Published as other specially protected fauna under schedule 7 of the Wildlife Conservation (Specially Protected
Fauna) Notice 2018.

1 The definition of flora includes algae, fungi and lichens.
2 Species includes all taxa (plural of taxon - a classificatory group of any taxonomic rank, e.g. a family, genus, species or any
infraspecific category i.e. subspecies or variety, or a distinct population).
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Appendix A3: Definitions of Priority Species Classification (DBCA 2019)

Priority species: Possibly Threatened species that do not meet survey criteria, or are otherwise data deficient, are added to the
Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are ranked in order of priority for survey and
evaluation of conservation status so that consideration can be given to their declaration as Threatened fauna or flora.

Species that are adequately known, are rare but not Threatened, or meet criteria for near Threatened, or that have been recently
removed from the Threatened species or other specially protected fauna lists for other than taxonomic reasons, are placed in
Priority 4. These species require regular monitoring.

Assessment of Priority codes is based on the Western Australian distribution of the species, unless the distribution in WA is part
of a contiguous population extending into adjacent States, as defined by the known spread of locations.

Definition

Category

P1

Priority 1: Poorly-known species

Species that are known from one or a few locations (generally five or less) which are potentially at risk. All
occurrences are either: very small; or on lands not managed for conservation, e.g. agricultural or pastoral lands,
urban areas, road and rail reserves, gravel reserves and active mineral leases; or otherwise under threat of habitat
destruction or degradation. Species may be included if they are comparatively well known from one or more
locations but do not meet adequacy of survey requirements and appear to be under immediate threat from
known threatening processes. Such species are in urgent need of further survey.

P2

Priority 2: Poorly-known species

Species that are known from one or a few locations (generally five or less), some of which are on lands managed
primarily for nature conservation, e.g. national parks, conservation parks, nature reserves and other lands with
secure tenure being managed for conservation. Species may be included if they are comparatively well known
from one or more locations but do not meet adequacy of survey requirements and appear to be under threat
from known threatening processes. Such species are in urgent need of further survey.

P3

Priority 3: Poorly-known species

Species that are known from several locations, and the species does not appear to be under imminent threat, or
from few but widespread locations with either large population size or significant remaining areas of apparently
suitable habitat, much of it not under imminent threat. Species may be included if they are comparatively well
known from several locations but do not meet adequacy of survey requirements and known threatening processes
exist that could affect them. Such species are in need of further survey.

P4

Priority 4: Rare, Near Threatened and other species in need of monitoring

(a) Rare. Species that are considered to have been adequately surveyed, or for which sufficient knowledge is
available, and that are considered not currently Threatened or in need of special protection but could be if present
circumstances change. These species are usually represented on conservation lands.

(b) Near Threatened. Species that are considered to have been adequately surveyed and that are close to
qualifying for vulnerable but are not listed as Conservation Dependent.

(c) Species that have been removed from the list of Threatened species during the past five years for reasons
other than taxonomy
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Appendix A4: Legal Status Definition of Listed Plants in Western Australia

Legal Status

Definition

Declared Pest, Prohibited — s12

Prohibited organisms are declared pests by virtue of section 22(1) and may only be
imported and kept subject to permits.

Declared Pest — s22(2)

Declared pests must satisfy any applicable import requirements when imported and may
be subject to control keeping requirements.

Permitted — s11

Permitted organisms must satisfy applicable import requirements and import permits
(where required).

Permitted, Requires Permit —r73

Regulation 73 permitted organisms may be subject to restriction under legislation other
than the BAM Act (2007).

Unlisted
Control Categories

C1 Exclusion

Unlisted organisms are prohibited in WA.
Definition

Organisms should be excluded from parts or all of WA.

C2 Eradication

Organisms should be eradicated from all or parts of WA.

C3 Management

Organisms should have some form of management applied that will alleviate the harmful
impact of the organism, reduce the numbers or distribution of the organism or prevent
or contain the spread of the organism.

Unassigned

Keeping Categories

Prohibited keeping

Declared pest that are recognised as having a harmful impact under certain
circumstances where their subsequent control requirements are determined by a plan or
other legislative arrangements under the Act.

Definition

Can only be kept under a permit for public display, education or scientific purposes.

Restricted keeping

Kept under a permit by private individuals due to a low risk of becoming a problem for
the environment.

Exempt keeping

No permit or conditions are required for keeping. Organism may be subject to
restrictions under the Wildlife Conservation Act (WCA, 1950).
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Appendix B: Flora Quadrat Site Data
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Site: Phase 1 M001 \ Type: Quadrat Size: 20 x 20 Date: 9/1/2019
Landform: Hill Slope: Simple
Slope, aspect: Gentle 30 N
Soil: Sand; Clay; Red;
Rocks: Granite; Quartz
Abundance: Abundant 50-90%
Size: 20-60 mm Coarse Gravel
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 498467 6772535 e
Species Height Cover Species Height Cover
Acacia erinacea 0.5 0.01 Lepidium oxytrichum 0.1 0.01
Acacia ramulosa var. ramulosa 4 15 Maireana trichoptera 0.1 0.5
Acacia tetragonophylla 2 1 Mesembryanthemum nodiflorum 0.1 0.01
Actinobole uliginosum 0.1 0.01 Podolepis gardneri 0.1 0.01
Allocasuarina tessellata 2 0.1 Podolepis lessonii 0.1 0.01
Austrostipa nitida 0.1 0.1 Ptilotus eremita 0.1 0.1
Blennospora drummondii 0.1 0.01 Ptilotus exaltatus 0.1 0.01
Calandrinia baccata 0.1 0.1 Ptilotus obovatus 0.5 10
Calotis hispidula 0.1 0.01 Rhagodia drummondii 0.5 1
Cephalipterum drummondii 0.1 0.5 Rhodanthe polycephala 0.1 0.01
Cuscuta planiflora 0.1 0.01 Roepera ovata 0.2 0.01
Dodonaea inaequifolia 1.5 2 Scaevola spinescens 1.5 1
Eremophila oldfieldii subsp. oldfieldii 3 3 Sclerolaena gardneri - 0.1
Erodium cygnorum 0.1 0.1 Senna artemisioides subsp. filifolia 15 1
Eucalyptus loxophleba subsp. supralaevis 15 15 Stenopetalum anfractum 0.2 0.01
Exocarpos aphyllus 2 0.1 Thysanotus manglesianus - 0.01
Gnephosis brevifolia 0.1 0.01 Waitzia acuminata var. acuminata 0.1 0.2
Goodenia mimuloides 0.1 0.1
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Site: Phase 1 M002 \ Type: Quadrat Size: 20 x 20
Landform: Flat: Plain
Slope, aspect: Very Gentle 1o N
Soil: Loam; Red; Brown
Rocks: Granite; Quartz
Abundance: Very few <2%
Size: 20-60 mm Coarse Gravel
Fire: >5 years
Condition: Very Good
Notes: Grazing (low); Weeds (low)
Veg Unit: :
Location (NW): | 50J 499162 6772699 . A
Species Height Cover Species Height Cover
Acacia acuminata 2 0.1 Gnephosis brevifolia 0.1 0.01
Acacia ramulosa var. ramulosa - - Hyalosperma glutinosum subsp. venustum 0.1 0.01
Acacia tetragonophylla 1.5 0.5 Pauridia glabella var. glabella 0.1 0.01
Actinobole uliginosum 0.1 0.01 Pittosporum angustifolium 5 0.1
Austrostipa eremophila 0.1 0.01 Podolepis gardneri 0.1 0.01
Brachychiton gregorii 5 0.5 Pogonolepis muelleriana 0.1 0.01
Brachyscome ciliaris 0.1 0.01 Ptilotus eremita 0.1 0.01
Caesia sp. Wongan (K.F. Kenneally 8820) 0.2 0.01 Ptilotus obovatus 0.5 1
Calandrinia baccata 0.1 0.01 Rhodanthe manglesii 0.1 0.01
Calotis hispidula 0.1 0.01 Rhodanthe oppositifolia subsp. 0.1 0.01

oppositifolia
Calotis multicaulis 0.1 0.1 Rhodanthe polycephala 0.1 0.01
Cephalipterum drummondii 0.1 0.1 Roepera ovata 0.1 0.1
Cheilanthes adiantoides 0.1 0.01 Scaevola spinescens 1.2 0.5
Cuscuta planiflora 0.1 0.01 Sclerolaena gardneri 0.2 0.1
Dianella revoluta var. divaricata 0.4 0.01 Sisymbrium erysimoides 0.1 0.01
Dodonaea inaequifolia 1 0.5 Solanum lasiophyllum 0.4 0.01
Drosera sp. Branched styles (S.C. Coffey 0.1 0.01 Stenopetalum anfractum 0.1 0.01
193)
Erodium cygnorum 0.1 0.01 Velleia rosea 0.1 0.1
Eucalyptus loxophleba subsp. supralaevis - - Waitzia acuminata var. acuminata 0.1 0.01
Euphorbia tannensis subsp. eremophila 0.1 0.01 Waitzia nitida 0.1 0.1
Exocarpos aphyllus 4 0.5
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Site: Phase 1 M003 \ Type: Quadrat Size: 20 x 20
Landform: Hill Ridge: Hill
Slope, aspect: Moderate 100 S
Soil: Sand; Clay; Red
Rocks: Ironstone; Quartz; Granite
Abundance: Abundant 50-90%
Size: 6-20 mm Medium Gravel
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 498659 6772991 by
Species Height Cover Species Height Cover
Acacia acuminata 2 15 Grevillea paniculata 1 0.1
Acacia diallaga 0.5 0.1 Hydrocotyle intertexta 0.1 0.5
Acacia tetragonophylla 2 2 Pimelea avonensis 0.5 0.1
Allocasuarina campestris 2 50 Podolepis gardneri 0.1 2
Allocasuarina dielsiana 3 15 Podolepis lessonii 0.1 0.5
Allocasuarina tessellata - - Ptilotus eremita 0.1 0.1
Blennospora drummondii 0.1 1 Ptilotus obovatus 0.5 2
Caesia sp. Wongan (K.F. Kenneally 8820) 0.2 0.5 Rhodanthe stricta 0.1 0.1
Calotis multicaulis 0.1 0.1 Solanum lasiophyllum 0.1 0.1
Cheilanthes adiantoides 0.1 10 Styphelia serratifolia 0.5 0.1
Cuscuta planiflora 0.1 0.1 Thysanotus manglesianus 0.1 0.01
Drosera sp. Branched styles 0.1 0.01 Trachymene ornata 0.1 1
Eremophila clarkei 2 0.01 Velleia rosea 0.1 20
Erodium cygnorum 0.1 0.01 Waitzia acuminata var. acuminata 0.1 0.1
Euphorbia tannensis subsp. eremophila 0.1 0.01 Wurmbea densiflora 0.1 0.5
Goodenia berardiana 0.1 0.1
Site: Phase 1 M004 ‘ Type: Quadrat Size: 20 x 20
Landform: Hill Slope: Lower
Slope, aspect: Very Gentle 1o N
Soil: Loam; Orange; Brown;
Rocks: Quartz
Abundance: Few 2-10%
Size: 20-60 mm Coarse Gravel
Fire: >5 years
Condition: Excellent
Notes: None;
Veg Unit:
Location (NW): | 50J 4988816772585 ;
Species Height Cover Species Height Cover
Acacia duriuscula 4 1 Goodenia pusilliflora 0.1 0.01
Acacia sulcaticaulis 4 3 Malleostemon tuberculatus 2 15
Allocasuarina campestris 5 10 Myriocephalus guerinae 0.2 0.1
Bellida graminea 0.1 0.01 Sida sp. Golden calyces glabrous (H.N. 03 3

Foote 32)
Brachyscome ciliaris 0.1 0.01 Solanum lasiophyllum 0.5 0.1
Cheilanthes adiantoides 0.1 0.01 Thysanotus manglesianus 0.7 0.01
Cuscuta planiflora 0.1 0.1 Trachymene ornata 0.1 0.01
Drosera sp. Branched styles (S.C. Coffey 0.1 0.01 Velleia rosea 0.1 0.1
193)
Eremophila latrobei subsp. latrobei 1.5 0.1 Vincetoxicum lineare 0.2 0.01
Gastrolobium laytonii 1.5 0.1 Waitzia acuminata var. acuminata 0.1 0.01
Gnephosis brevifolia 0.1 0.01
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Site: Phase 1 M005 \ Type: Quadrat Size: 20 x 20
Landform: Hill Slope: Simple
Slope, aspect: Gentle 30 E
Soil: Clay; Red;
Rocks: Ironstone; Quartz
Abundance: Abundant 50-90%
Size: 6-20 mm Medium Gravel
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 495687 6768523 <&
Species Height Cover Species Height Cover
Acacia assimilis subsp. assimilis 2 0.1 Erodium cygnorum 0.1 0.01
Acacia ramulosa var. ramulosa 2.5 50 Goodenia mimuloides 0.1 0.1
Acacia sp. 2 0.1 Hyalosperma glutinosum subsp. 0.1 0.1

glutinosum
Acacia tetragonophylla 2 0.1 Phebalium tuberculosum 1.5 2
Allocasuarina acutivalvis subsp. prinsepiana 2.5 0.1 Podolepis gardneri 0.1 0.5
Asteraceae sp. 0.1 0.1 Podolepis lessonii 0.1 0.5
Bellida graminea 0.1 0.1 Ptilotus eremita 0.1 0.01
Blennospora drummondii 0.1 0.1 Rhodanthe laevis 0.1 0.1
Caesia sp. Wongan (K.F. Kenneally 8820) 0.1 0.01 Rhodanthe stricta 0.1 0.5
Calocephalus multiflorus 0.1 0.01 Stenopetalum anfractum 0.2 0.01
Cephalipterum drummondii 0.1 0.1 Thysanotus manglesianus 0.1 0.01
Cheilanthes adiantoides 0.1 0.01 Thysanotus pyramidalis 0.1 0.01
Chthonocephalus pseudevax 0.1 0.01 Trachymene ornata - -
Acacia exocarpoides 1.5 0.1 Vincetoxicum lineare 0.1 0.01
Drosera sp. Branched styles (S.C. Coffey 0.1 0.01 Waitzia acuminata var. acuminata 0.1 1
193)
Eremophila clarkei 1 5 Wurmbea densiflora 0.1 0.01
Eremophila latrobei subsp. latrobei 1 1
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Site: Phase 1 M006 \ Type: Quadrat Size: 20 x 20

Landform: Hill Slope: Lower

Slope, aspect: Gentle 30 W

Soil: Loam; Red; Brown

Rocks: Granite; Quartz

Abundance: Few 2-10%

Size: 60-200 mm Cobbles

Fire: >5 years

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 496984 6770584 IR S
Species Height Cover Species Height Cover
Acacia acuminata 5 35 Hemigenia macphersonii 1.5 1
Acacia tetragonophylla 18 0.2 Hybanthus floribundus subsp. floribundus 0.5 0.2
Allocasuarina dielsiana 4 1 Hydrocotyle intertexta 0.1 0.01
Allocasuarina tessellata 2.5 2 Melaleuca scalena 5 1.5
Blennospora drummondii 0.1 0.1 Pimelea avonensis 0.7 0.01
Borya sphaerocephala 0.1 0.01 Podolepis gardneri 0.1 0.1
Caesia sp. Wongan (K.F. Kenneally 8820) 0.2 0.01 Rhodanthe manglesii 0.1 0.01
Calandrinia baccata 0.1 0.01 Scaevola spinescens 1 0.1
Calothamnus gilesii 3 5 Schoenia cassiniana 0.1 0.1
Cephalipterum drummondii 0.1 0.1 Solanum lasiophyllum 0.4 0.01
Cheilanthes adiantoides 0.1 0.1 Stenopetalum anfractum 0.1 0.01
Cuscuta planiflora 0.1 0.01 Stenopetalum filifolium 0.1 0.01
Dianella revoluta var. divaricata 0.5 0.01 Thysanotus manglesianus 0.1 0.01
Drosera sp. Branched styles (S.C. Coffey 0.1 0.01 Trachymene ornata 0.1 0.1
193)

Erodium cygnorum 0.1 0.01 Velleia rosea 0.1 0.01
Goodenia pusilliflora 0.1 0.01 Waitzia acuminata var. acuminata 0.1 0.1
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Site: Phase 1 M007 \ Type: Quadrat Size: 20 x 20
Landform: Hill Slope: Simple
Slope, aspect: Moderate 100 S
Soil: Clay; Red; Black
Rocks: Ironstone
Abundance: Many 20-50%
Size: 6-20 mm Medium Gravel
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 4964316769384 o e
Species Height Cover Species Height Cover
Acacia tetragonophylla 0.5 0.1 Lobelia winfridae 0.1 0.1
Acacia umbraculiformis 5 1 Phyllangium sulcatum 0.1 0.1
Allocasuarina dielsiana 5 0.5 Podolepis aristata subsp. affinis 0.1 2
Allocasuarina tessellata 2 90 Podolepis gardneri 0.1 0.1
Blennospora drummondii 0.1 1 Ptilotus eremita 0.1 0.1
Borya sphaerocephala 0.1 2 Ptilotus helipteroides 0.1 0.01
Brachyscome ciliaris 0.1 0.1 Rhodanthe manglesii 0.1 0.1
Caesia sp. Wongan (K.F. Kenneally 8820) 0.1 0.1 Rhodanthe stricta 0.1 0.1
Cephalipterum drummondii 0.1 0.1 Schoenia cassiniana 0.1 0.5
Cheilanthes adiantoides 0.1 0.1 Stenopetalum anfractum 0.2 0.01
Cyanicula amplexans - - Trachymene ornata 0.1 0.1
Drosera sp. Branched styles (S.C. Coffey 0.1 0.01 Velleia rosea 0.1 1
193)
Erodium cygnorum 0.1 0.1 Waitzia acuminata var. acuminata 0.1 0.1
Euphorbia tannensis subsp. eremophila 0.1 0.01 Wurmbea densiflora 0.1 0.1
Goodenia pusilliflora 0.1 0.1
Site: Phase 1 M008 Type: Quadrat Size: 20 x 20
Landform: Flat: Plain
Slope, aspect: Very Gentle 1o E
Soil: Loam; Orange; Brown;
Rocks: Ironstone; Quartz
Abundance: Common 10-20%
Size: <6 mm - Fine Gravel 6-20 mm Medium Gravel
Fire: >5 years
Condition: Excellent
Notes: None;
Veg Unit:
Location (NW): | 50J 495983 6767826 N !
Species Height Cover Species Height Cover
Acacia acuminata 3 15 Melaleuca nematophylla 5 15
Acacia latior 5 30 Micromyrtus acuta 2 5
Acacia tetragonophylla 0.5 0.1 Monachather paradoxus 0.2 0.01
Bellida graminea 0.1 0.01 Myriocephalus guerinae 0.1 0.01
Brachyscome ciliaris 0.1 0.01 Phebalium tuberculosum 1.5 2
Cheilanthes adiantoides 0.1 0.1 Podolepis gardneri 0.1 0.01
Cuscuta planiflora 0.1 0.1 Podolepis lessonii 0.1 0.01
Cyanicula amplexans 0.1 0.01 Thysanotus manglesianus 0.1 0.01
Dianella revoluta var. divaricata 0.7 0.01 Trachymene ornata 0.1 0.01
Drosera sp. Branched styles (S.C. Coffey 0.1 0.01 Trichanthodium skirrophorum 0.7 0.01
193)
Erodium cygnorum 0.1 0.01 Velleia rosea 0.1 0.2
Goodenia pusilliflora 0.1 0.1 Waitzia acuminata var. acuminata 0.1 0.1
Hyalosperma glutinosum subsp. 0.1 0.01
glutinosum
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Site: Phase 1 M009

" Type: Quadrat Size: 20 x 20

Botanist: CW

Landform: Hill Crest: Hill

Slope, aspect: Moderate 100 None

Soil: Clay; Red; Orange;

Rocks: Calcrete; Ironstone

Abundance: -

Size: 60-200 mm Cobbles; >600 mm Boulders;

Fire: >5 years

Condition: Excellent

Notes: Tracks;

Veg Unit:

Location (NW): | 50J 496347 6769956

Species Height Cover Species Height Cover

Acacia duriuscula 2 15 Olearia pimeleoides 0.5 5

Alyxia buxifolia 0.5 0.1 Ptilotus obovatus 0.5 0.2

Calandrinia sp. 0.1 0.1 Scaevola spinescens 0.5 0.1

Eremophila clarkei 15 7 Schoenia cassiniana 0.1 0.1

Eremophila latrobei subsp. latrobei 0.5 7 Solanum lasiophyllum 0.5 0.1

Erodium cygnorum - - Spergula pentandra 0.1 0.2

Goodenia mimuloides 0.1 0.1 Trachymene ornata 0.1 0.5

Lepidium sp. 0.1 0.1 Waitzia acuminata var. acuminata 0.1 0.01

Olearia humilis 0.5 0.1

Site: Phase 1 M010 ‘ Type: Quadrat Size: 20 x 20

Landform: Hill Slope: Mid

Slope, aspect: Gentle 30 E

Soil: Clay; Loam; Red; Brown;

Rocks: Ironstone; Quartz

Abundance: Few 2-10%

Size: 20-60 mm Coarse Gravel 60-200 mm Cobbles;

Fire: >5 years

Condition: Excellent

Notes: None;

Veg Unit:

Location (NW): | 50J 496092 6769020 ; .

Species Height Cover Species Height Cover

Acacia acuminata 15 0.1 Eucalyptus loxophleba subsp. supralaevis 10 15

Acacia duriuscula 35 0.2 Exocarpos aphyllus 2.5 0.2

Acacia erinacea 03 0.2 Goodenia berardiana 0.1 0.01

Acacia tetragonophylla 0.5 0.1 Maireana georgei 0.3 0.5

Atriplex sp. 0.4 0.1 Maireana trichoptera 0.2 0.2

Austrostipa eremophila 0.4 0.1 Poaceae sp. 0.1 0.01

Calandrinia baccata 0.1 0.01 Ptilotus eremita 0.1 0.01

Calotis hispidula 0.1 0.01 Ptilotus obovatus 0.4 1

Cephalipterum drummondii 0.1 0.01 Scaevola spinescens 0.5 0.2

Cuscuta planiflora 0.1 0.01 Sclerolaena diacantha 0.2 0.1

Dodonaea inaequifolia 0.7 0.5 Sclerolaena fusiformis 0.1 0.01

Eremophila oldfieldii subsp. oldfieldii 3 2 Senna sp. Austin (A. Strid 20210) 1 0.1

Eremophila oppositifolia subsp. angustifolia 3 0.2 Waitzia acuminata var. acuminata 0.1 0.01
89
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Site: Phase 1 MOT1 \ Type: Quadrat Size: 20 x 20
Landform: Hill Slope: Simple
Slope, aspect: Gentle 30 E
Soil: Sand; Clay; Red; Brown;
Rocks: Ironstone
Abundance: Abundant 50-90%
Size: <6 mm - Fine Gravel
Fire: >5 years
Condition: Excellent
Notes: Tracks;
Veg Unit:
Location (NW): | 50J 495244 6770304 :
Species Height Cover Species Height Cover
?Eriochiton sclerolaenoides 0.5 0.1 Ptilotus exaltatus 0.1 0.1
Cephalipterum drummondii 0.1 2 Roepera ovata 0.1 0.1
Chenopodiaceae sp. 0.1 0.1 Rostraria pumila 0.1 0.1
Eucalyptus salubris 10 2 Sclerolaena diacantha 0.2 0.1
Frankenia ?setosa 0.5 0.1 Senna sp. Austin (A. Strid 20210) 2 0.1
Maireana trichoptera 0.1 0.1 Tecticornia sp. 0.5 5
Phyllangium sulcatum 0.1 0.1
Site: Phase 1 M012 ‘ Type: Quadrat Size: 20 x 20
Landform: Hill Slope: Simple
Slope, aspect: Very Gentle 1o W
Soil: Loam; Red; Brown;
Rocks: Granite; Quartz
Abundance: Many 20-50%
Size: 60-200 mm Cobbles;
Fire: >5 years
Condition: Excellent
Notes: None;
Veg Unit:
Location (NW): | 50J 495284 6768833 ; e
Species Height Cover Species Height Cover
Acacia acuminata 5 3 Grevillea scabrida 0.4 0.01
Acacia karina 1.5 0.5 Hemigenia macphersonii 1.2 0.1
Acacia ramulosa var. ramulosa 5 10 Podolepis gardneri 0.1 0.1
Allocasuarina dielsiana 8 12 Ptilotus eremita 0.1 0.01
Arthropodium dyeri 0.2 0.01 Rhodanthe chlorocephala subsp. splendida 0.1 0.01
Borya sphaerocephala 0.1 0.01 Rhodanthe laevis 0.1 0.01
Brachyscome ciliaris 0.1 0.01 Schoenia cassiniana 0.7 0.1
Caesia ?micrantha 0.2 0.01 Stenopetalum anfractum 0.1 0.1
Cephalipterum drummondii 0.1 0.2 Thysanotus manglesianus 0.1 0.1
Cheilanthes adiantoides 0.1 0.1 Thysanotus pyramidalis 0.2 0.01
Cuscuta planiflora 0.1 0.1 Trachymene ornata 0.7 0.01
Daucus glochidiatus 0.1 0.01 Velleia rosea 0.1 0.2
Eremophila clarkei 1 0.5 Vincetoxicum lineare 0.1 0.01
Erodium cygnorum 0.1 0.01 Waitzia acuminata var. acuminata 0.1 0.1
Gilruthia osbornii 0.1 0.01 Wurmbea sp. Paynes Find (C.J. French 0.1 0.01

1237)
Grevillea hakeoides subsp. stenophylla 3 0.5
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Site: Phase 1 M013 \ Type: Quadrat Size: 20 x 20 Botanist: CW

Landform: Flat: Plain

Slope, aspect: Gentle 30 E

Soil: Sand; Clay; Red; Brown;

Rocks: Creek stones; Ironstone; Quartz

Abundance: Abundant 50-90%

Size: 20-60 mm Coarse Gravel

Fire: >5 years

Condition: Excellent

Notes: -

Veg Unit:

Location (NW): | 50J 495610 6770225 e Shats o

Species Height Cover Species Height Cover

Acacia acuminata 2 2 Erodium cygnorum 0.1 0.1

Acacia karina 2 15 Podolepis gardneri 0.1 2

Acacia tetragonophylla 2.5 1 Ptilotus helipteroides 0.1 0.01

Allocasuarina dielsiana 5 2 Ptilotus obovatus 0.5 0.1

Blennospora drummondii 0.1 0.1 Rhodanthe chlorocephala subsp. rosea 0.1 0.1

Borya sphaerocephala 0.1 1 Rhodanthe manglesii 0.1 0.1

Caesia sp. Wongan (K.F. Kenneally 8820) 0.5 0.1 Solanum lasiophyllum 0.5 0.1

Cephalipterum drummondii 0.1 12 Stenopetalum anfractum 0.1 0.1

Cheilanthes adiantoides 0.1 0.1 Trachymene ornata 0.1 0.1

Chthonocephalus pseudevax 0.1 0.1 Velleia rosea 0.1 2

Cuscuta planiflora 0.1 0.1 Wurmbea sp. Paynes Find (C.J. French 0.1 0.1
1237)

Site: Phase 1 M014 ‘ Type: Quadrat Size: 20 x 20

Spectrum
OC ECOLOGY

Landform: Flat: Plain
Slope, aspect: Very Gentle 1o N
Soil: Clay; Loam; Red; Brown;
Rocks: Granite; Ironstone; Quartz
Abundance: Common 10-20%
Size: 20-60 mm Coarse Gravel 60-200 mm Cobbles;
Fire: >5 years
Condition: Excellent
Notes: None;
Veg Unit:
Location (NW): | 50J 495804 6769375 S
Species Height Cover Species Height Cover
Acacia acuminata 2 1 Melaleuca scalena 10 0.5
Acacia ramulosa var. ramulosa 5 3 Millotia myosotidifolia 0.1 0.01
Acacia tetragonophylla 1.5 0.2 Myriocephalus pygmaeus 0.1 0.01
Acacia umbraculiformis 7 10 Parietaria cardiostegia 0.1 0.01
Allocasuarina dielsiana 7 2 Poaceae sp. 0.1 0.01
Arthropodium dyeri 0.2 0.01 Podolepis gardneri 0.1 0.1
Blennospora drummondii 0.7 0.01 Ptilotus obovatus 0.4 0.5
Borya sphaerocephala 0.1 0.1 Rhodanthe chlorocephala 0.1 0.01

subsp. ?splendida
Cephalipterum drummondii 0.1 0.1 Rostraria pumila 0.1 0.01
Cheilanthes adiantoides 0.1 0.1 Schoenia cassiniana 0.1 0.01
Chthonocephalus pseudevax 0.1 0.01 Solanum lasiophyllum 03 0.01
Cuscuta planiflora 0.1 0.1 Stenopetalum anfractum 0.2 0.1
Eremophila serrulata 0.5 0.2 Thysanotus pyramidalis 0.1 0.01
Erodium cygnorum 0.1 0.01 Trachymene ornata 0.1 0.01
Goodenia berardiana 0.1 0.01 Velleia rosea 0.1 0.1
Hemigenia macphersonii 2.5 0.2 Vincetoxicum lineare 0.1 0.01
Lemooria burkittii 0.1 0.01
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Site: Phase 1 M015 \ Type: Quadrat Size: 20 x 20 Botanist: CW
Landform: Hill Crest: Hill R
Slope, aspect: - None
Soil: Sand; Clay; Light; Red;
Rocks: Calcrete; Granite
Abundance: Many 20-50%
Size: 200-600 mm Stones;
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 499235 6770885 &
Species Height Cover Species Height Cover
Acacia acuminata - 10 Gnephosis arachnoidea 0.1 0.1
Acacia duriuscula - 30 Goodenia ?pinnatifida 0.1 1
Allocasuarina sp. 15 0.1 Hemigenia tichbonii 1 0.1
Arthropodium dyeri 0.3 0.1 Melaleuca hamata 5 2
Blennospora drummondii 0.1 0.1 Poaceae sp. 0.2 0.1
Borya sphaerocephala 0.1 25 Pogonolepis muelleriana 0.1 0.1
Brachychiton gregorii 0.5 0.1 Schoenia cassiniana 0.1 0.1
Cheilanthes adiantoides 0.1 0.1 Sida sp. Dark Green Fruits (S. van Leeuwen 0.5 0.1

2260)
Chthonocephalus pseudevax 0.1 0.1 Solanum lasiophyllum 0.2 0.1
Cuscuta planiflora 0.1 0.1 Trachymene ornata 0.1 0.1
Cyanicula amplexans 0.1 0.1 Velleia rosea 0.1 1
Erodium cygnorum 0.1 0.1 Waitzia acuminata var. acuminata 0.1 1
Site: Phase 1 M016 Type: Quadrat Size: 20 x 20 Date: 9/3/2019 Botanist: RO
Landform: Flat: Plain
Slope, aspect: Very Gentle 1o N
Soil: Sand; Loam; Orange;
Rocks: Quartz
Abundance: Few 2-10%
Size: 20-60 mm Coarse Gravel 60-200 mm Cobbles;
Fire: >5 years
Condition: Excellent
Notes: None;
Veg Unit:
Location (NW): | 50J 499172 6772403 3 5%
Species Height Cover Species Height Cover
Acacia ramulosa var. ramulosa 10 10 Pogonolepis muelleriana 0.1 0.2
Acacia tetragonophylla 1.2 0.2 Ptilotus eremita 0.2 0.01
Acacia umbraculiformis 10 3 Ptilotus exaltatus 0.2 0.01
Austrostipa eremophila 03 0.01 Ptilotus obovatus 0.5 5
Calandrinia baccata 0.1 0.01 Rhagodia drummondii 0.5 0.5
Calotis hispidula 0.1 0.01 Roepera ovata 0.1 0.1
Cephalipterum drummondii 0.1 0.1 Sclerolaena densiflora 0.1 0.01
Dodonaea inaequifolia 1 0.1 Sclerolaena diacantha 0.2 0.2
Eremophila oldfieldii subsp. oldfieldii 1 0.1 Senna artemisioides subsp. x artemisioides 12 0.1
Eucalyptus loxophleba subsp. supralaevis 12 12 Solanum lasiophyllum 0.4 0.1
Exocarpos aphyllus 3 3 Stenopetalum anfractum 0.1 0.1
Hydrocotyle intertexta 0.1 0.01 Thysanotus manglesianus 0.1 0.1
Maireana georgei 0.3 0.2 Velleia rosea 0.1 0.01
Maireana trichoptera 0.2 0.1 Vincetoxicum lineare 0.1 0.01
Myriocephalus pygmaeus 0.1 0.01
Poaceae sp. 0.1 0.01
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 M017 \ Type: Quadrat Size: 20 x 20 Botanist: CW
Landform: Hill Slope: Mid
Slope, aspect: Moderate 100 W
Soil: Clay; Red;
Rocks: Quartz; Ironstone
Abundance: Many 20-50%
Size: 20-60 mm Coarse Gravel
Fire: >5 years
Condition: Very Good
Notes: Tracks;
Veg Unit:
Location (NW): | 50J 496997 6773676 e :
Species Height Cover Species Height Cover
Acacia acuminata 3 25 Hydrocotyle dimorphocarpa 0.1 0.1
Acacia diallaga 0.5 1 Phyllangium sulcatum 0.1 0.1
Acacia karina 1.5 0.5 Podolepis gardneri 0.1 0.2
Acacia ramulosa var. ramulosa 2 1 Ptilotus eremita 0.1 0.1
Allocasuarina dielsiana 10 2 Ptilotus obovatus 0.5 0.1
Allocasuarina tessellata 2 12 Rhodanthe collina 0.1 7
Arthropodium dyeri 0.5 0.1 Schoenia cassiniana 0.1 0.2
Austrostipa trichophylla 0.2 0.1 Sida calyxhymenia 0.1 0.1
Brachyscome ciliaris 0.1 0.1 Solanum lasiophyllum 0.5 0.1
Calotis multicaulis 0.1 0.1 Stenopetalum anfractum 0.2 0.1
Cephalipterum drummondii 0.1 0.1 Trachymene cyanopetala 0.1 0.5
Cheilanthes adiantoides 0.1 0.1 Trachymene ornata 0.1 0.1
Cuscuta planiflora 0.1 0.1 Velleia rosea 0.1 5
Erodium cygnorum 0.1 0.1 Waitzia acuminata var. acuminata 0.1 0.2
Goodenia berardiana 0.1 0.1 Wurmbea sp. Paynes Find (C.J. French 0.1 0.1

1237)
Grevillea scabrida 15 1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 M018 \ Type: Quadrat Size: 20 x 20
Landform: Drainage: Drainage line on slope: lower
Slope, aspect: Gentle 30 W
Soil: Clay; Loam; Red; Brown;
Rocks: Granite; Quartz; Ironstone
Abundance: Common 10-20%
Size: 20-60 mm Coarse Gravel 60-200 mm Cobbles;
Fire: >5 years
Condition: Very Good
Notes: Weeds (low); Erosion;
Veg Unit:
Location (NW): | 50J 496077 6773189 >
Species Height Cover Species Height Cover
Acacia acanthoclada subsp. glaucescens 0.3 0.1 Millotia myosotidifolia 0.1 0.01
Acacia acuminata 8 30 Myriocephalus pygmaeus 0.1 0.01
Acacia ramulosa var. ramulosa 5 0.5 Nicotiana rotundifolia 0.1 0.01
Acacia tetragonophylla 2 1 Olearia pimeleoides 1 0.1
Allocasuarina dielsiana 10 12 Parietaria cardiostegia 0.1 0.01
Allocasuarina tessellata 4 0.5 Pentameris airoides 0.1 0.01
Arthropodium dyeri 0.2 0.2 Pimelea avonensis 0.6 0.2
Austrostipa eremophila 03 0.01 Pimelea microcephala subsp. microcephala 15 0.1
Blennospora drummondii 0.1 0.01 Podolepis gardneri 0.1 0.01
Bromus diandrus 0.2 0.1 Psydrax suaveolens 0.7 0.01
Caesia ?micrantha 0.2 0.01 Ptilotus eremita 0.1 0.01
Calotis multicaulis 0.1 0.5 Ptilotus obovatus 0.6 1.5
Cheilanthes adiantoides 0.1 0.5 Rhagodia drummondii 0.4 0.1
Comesperma integerrimum 0.1 0.01 Rhodanthe collina 0.1 0.01
Cuscuta planiflora 0.5 1.5 Schoenia cassiniana 0.1 0.01
Dianella revoluta var. divaricata 0.7 0.1 Senecio glossanthus 0.2 0.01
Dodonaea inaequifolia 3 12 Senna artemisioides subsp. x artemisioides 15 1
Erodium cygnorum 0.1 0.1 Silene gallica 0.1 0.01
Eucalyptus loxophleba subsp. supralaevis 10 1 Solanum lasiophyllum 0.7 0.5
Goodenia berardiana 0.1 0.01 Solanum nummularium 03 0.01
Goodenia mimuloides 0.2 1 Sonchus oleraceus 0.1 0.01
Halgania anagalloides 03 0.1 Stenopetalum anfractum 0.1 0.01
Haloragis trigonocarpa 0.1 0.01 Thysanotus manglesianus 0.1 0.1
Hemigenia macphersonii 2 1.5 Trachymene cyanopetala 0.1 0.1
Hydrocotyle dimorphocarpa 0.1 0.01 Trachymene ornata 0.1 0.2
Hypochaeris glabra 0.1 0.01 Triglochin sp. A Flora of Australia (G.J. 0.1 0.01
Keighery 2477)
Leptosema aphyllum 0.7 0.1 Velleia rosea 0.1 1
Lysimachia arvensis 0.1 0.01 Vincetoxicum lineare 0.1 0.01
Melaleuca scalena 10 2 Waitzia acuminata var. acuminata 0.1 0.01
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 M019 \ Type: Quadrat Size: 20 x 20

Landform: Flat: Plain

Slope, aspect: Level <1o None

Soil: Sand; Clay; Red;

Rocks: - -

Abundance: No rocks

Size: -

Fire: >5 years

Condition: Poor (not SW)

Notes: Grazing (low); Tracks;

Veg Unit:

Location (NW): | 50J 498847 6769838 Eosat 7 e

Species Height Cover Species Height Cover

Acacia acanthoclada subsp. glaucescens 0.5 0.1 Olearia pimeleoides 1 0.1

Acacia ramulosa var. ramulosa 2 15 Parietaria cardiostegia 0.1 0.1

Acacia tetragonophylla 2 2 Phlegmatospermum drummondii 0.1 0.1

Austrostipa elegantissima 0.5 0.1 Plantago debilis 0.1 0.1

Austrostipa scabra 03 0.1 Podolepis gardneri 0.1 0.1

Bursaria occidentalis 4 10 Ptilotus gaudichaudii 0.1 0.1

Calandrinia sp. Truncate capsules (A. 0.1 0.1 Ptilotus obovatus 0.5 0.1

Markey & S. Dillon 3474)

Cephalipterum drummondii 0.1 0.1 Rhagodia drummondii 0.5 0.1

Comesperma integerrimum 0.1 0.1 Santalum acuminatum 5 2

Enchylaena lanata 0.2 0.1 Scaevola spinescens 15 0.1

Erodium cygnorum 0.1 0.1 Senna artemisioides subsp. filifolia 2 10

Eucalyptus kochii subsp. plenissima 10 20 Solanum lasiophyllum 0.5 0.1

Euphorbia tannensis subsp. eremophila 0.1 0.1 Stenopetalum anfractum 0.1 0.1

Exocarpos aphyllus 2.5 2 Trachymene cyanopetala 0.1 0.1

Gnephosis arachnoidea 0.1 0.1 Velleia rosea 0.1 0.1

Gnephosis brevifolia 0.1 0.1 Vincetoxicum lineare 0.1 0.1

Goodenia berardiana 0.2 0.1 Waitzia acuminata var. acuminata 0.1 0.1

Hydrocotyle dimorphocarpa 0.1 0.1

Site: Phase 1 M020 ‘ Type: Quadrat Size: 20 x 20

Landform: Flat: Plain

Slope, aspect: Very Gentle To W

Soil: Clay; Loam; Red; Brown;

Rocks: Granite; Quartz; Ironstone

Abundance: Common 10-20%

Size: 20-60 mm Coarse Gravel 60-200 mm Cobbles;

Fire: >5 years

Condition: Excellent

Notes: Weeds (high); None;

Veg Unit:

Location (NW): | 50J 4957016773017

Species Height Cover Species Height Cover

Acacia acuminata 4 2 Dianella revoluta var. divaricata 0.7 0.1

Acacia ramulosa var. ramulosa 6 25 Eremophila eriocalyx 1 0.1

Acacia tetragonophylla 2 15 Erodium cygnorum 0.1 0.01

Allocasuarina dielsiana 10 1.5 Eucalyptus kochii subsp. plenissima 8 1.5

Allocasuarina tessellata 4 2 Grevillea hakeoides subsp. stenophylla 2 0.1

Bellida graminea 0.1 0.01 Melaleuca scalena 10 2

Brachychiton gregorii - 0.5 Persoonia manotricha 2.5 1.5

Cephalipterum drummondii 0.1 0.1 Ptilotus obovatus 0.5 0.1

Cheilanthes adiantoides 0.1 0.1 Velleia rosea 0.1 0.1

Cheiranthera simplicifolia 0.1 0.01 Waitzia acuminata var. acuminata 0.1 0.1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 M021 \ Type: Quadrat Size: 20 x 20 Botanist: CW
Landform: Hill Slope: Lower .
Slope, aspect: Very Gentle 10 S
Soil: Sand; Clay; Light; Red;
Rocks: Ironstone; Quartz
Abundance: Many 20-50%
Size: 20-60 mm Coarse Gravel
Fire: >5 years
Condition: Excellent
Notes: Grazing (low); Tracks;
Veg Unit:
Location (NW): | 50J 501248 6770123 f
Species Height Cover Species Height Cover
Acacia andrewsii 0.5 0.1 Maireana trichoptera 0.5 1
Acacia erinacea 0.5 2 Maireana triptera 0.5 0.1
Acacia ramulosa var. ramulosa 0.5 0.1 Mesembryanthemum nodiflorum 0.2 5
Acacia tetragonophylla 2 1 Plantago debilis 0.1 0.01
Atriplex semilunaris 0.1 0.01 Pogonolepis muelleriana 0.1 0.2
Austrostipa elegantissima 0.7 0.1 Ptilotus exaltatus 0.3 0.1
Calandrinia baccata - - Ptilotus obovatus 0.5 0.5
Cephalipterum drummondii 0.2 0.2 Rhagodia drummondii 0.5 3
Enchylaena tomentosa 0.5 0.2 Rhodanthe ?oppositifolia subsp. 0.2 0.01

oppositifolia
Eremophila oldfieldii subsp. oldfieldii 3 1 Roepera similis 0.1 0.1
Erymophyllum glossanthus 0.1 0.01 Rostraria pumila 0.2 0.2
Eucalyptus loxophleba subsp. lissophloia 10 5 Rytidosperma setaceum 0.1 0.1
Exocarpos aphyllus 2.5 1 Scaevola spinescens 0.5 0.1
Frankenia ?setosa 0.5 2 Sclerolaena drummondii 0.5 1
Gnephosis arachnoidea 0.1 0.2 Senecio glossanthus 0.2 0.1
Goodenia pusilliflora 0.1 0.01 Senna sp. Austin (A. Strid 20210) 2 1
Lepidium oxytrichum 0.5 0.1 Spergula pentandra 0.1 0.1
Maireana ?tomentosa 0.5 1
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Site: Phase 1 M022 " Type: Quadrat

Size: 20 x 20

Landform: Hill Slope: Lower
Slope, aspect: Gentle 30 S
Soil: Clay; Loam; Red; Brown;
Rocks: Granite; Quartz
Abundance: Few 2-10%
Size: 20-60 mm Coarse Gravel 60-200 mm Cobbles;
Fire: >5 years
Condition: Excellent
Notes: None;
Veg Unit:
Location (NW): | 50J 498684 6769169 ;
Species Height Cover Species Height Cover
Acacia acuminata 4 12 Haloragis trigonocarpa 0.1 0.01
Acacia karina 4 5 Hemigenia macphersonii 1.5 0.2
Acacia tetragonophylla 1 0.2 Hydrocotyle dimorphocarpa 0.1 0.01
Acacia umbraculiformis 5 2 Lobelia winfridae 0.1 0.01
Allocasuarina dielsiana 10 12 Myriocephalus pygmaeus 0.1 0.01
Allocasuarina tessellata 4 1.5 Phyllangium sulcatum 0.1 0.01
Arthropodium dyeri 0.3 0.2 Podolepis gardneri 0.1 0.2
Blennospora drummondii 0.7 0.01 Ptilotus obovatus 0.5 0.1
Brachyscome ciliaris 0.1 0.01 Rhodanthe chlorocephala 0.2 0.01
subsp. ?splendida
Caesia ?micrantha 03 0.1 Rhodanthe collina 0.1 0.2
Calotis hispidula 0.1 0.01 Rhodanthe oppositifolia subsp. 0.1 0.1
oppositifolia
Calotis multicaulis 0.1 0.01 Roepera ovata 0.1 0.01
Cephalipterum drummondii 0.1 0.1 Schoenia cassiniana 0.1 0.1
Cheilanthes adiantoides 0.1 0.1 Senna artemisioides subsp. x artemisioides 18 1.5
Chthonocephalus pseudevax 0.1 0.01 Solanum lasiophyllum 0.7 0.2
Comesperma integerrimum 0.1 0.1 Stenopetalum anfractum 0.2 0.2
Cuscuta planiflora 0.1 0.5 Thysanotus manglesianus 0.1 0.01
Drosera sp. Branched styles (S.C. Coffey 0.1 0.01 Trachymene cyanopetala 0.1 0.01
193)
Erodium cygnorum 0.1 0.01 Trachymene ornata 0.1 0.01
Gnephosis arachnoidea 0.1 0.01 Velleia rosea 0.1 0.2
Goodenia pusilliflora 0.1 0.01 Wurmbea sp. Paynes Find (C.J. French 0.1 0.01
1237)
Hakea sp. 0.5 0.1 Caladenia sp. 1 0.1 0.01
Halgania anagalloides 0.4 0.1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 M023 " Type: Quadrat

Size: 20 x 20

Botanist: CW

Spectrum
QC ECOLOGY

Landform: Flat: Plain
Slope, aspect: Very Gentle 1o
Soil: Sand; Clay; Red;
Rocks: Quartz
Abundance: Few 2-10%
Size: 20-60 mm Coarse Gravel
Fire: >5 years
Condition: Excellent
Notes: Tracks;
Veg Unit:
Location (NW): | 50J 500349.00540000002 6770226.0379999997
Species Height Cover Species Height Cover
Acacia ramulosa var. ramulosa 2.5 2 Ptilotus exaltatus 03 0.1
Austrostipa nitida 0.7 0.1 Ptilotus obovatus 0.5 7
Calandrinia baccata 0.1 0.01 Scaevola spinescens 0.5 7
Cephalipterum drummondii 0.1 0.1 Schoenia cassiniana 0.1 0.01
Erodium cygnorum 0.1 0.01 Senna artemisioides subsp. filifolia 2.5 10
Eucalyptus kochii subsp. plenissima 5 15 Sida ?sp. Dark Green Fruits (S. van 0.1 0.01
Leeuwen 2260)
Grevillea paniculata 0.5 0.5 Solanum lasiophyllum 0.5 0.1
Maireana trichoptera 0.5 0.5 Stenopetalum anfractum 0.2 0.01
Maireana triptera - 0.1 Thysanotus manglesianus 0.1 0.1
Monachather paradoxus 0.1 0.1 Trachymene cyanopetala 0.1 0.1
Podolepis gardneri 0.1 0.01 Velleia rosea 0.1 2
Pterostylis ?spathulata 0.1 0.1
Site: Phase 1 M024 Type: Quadrat Size: 20 x 20 Botanist: CW
Landform: Hill Slope: Lower
Slope, aspect: Gentle 30 S
Soil: Sand; Clay; Light; Red;
Rocks: Quartz
Abundance: -
Size: 60-200 mm Cobbles;
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 499774 6771502
Species Height Cover Species Height Cover
Acacia acuminata 2.5 15 Gnephosis brevifolia 0.1 0.01
Acacia diallaga 0.5 1 Goodenia ?pinnatifida 0.1 0.2
Acacia karina 2.5 5 Goodenia berardiana 0.2 0.1
Acacia ramulosa var. ramulosa 2.5 15 Hemigenia yalgensis 1 1.5
Acacia tetragonophylla 2.5 0.5 Lobelia winfridae 0.1 0.01
Allocasuarina dielsiana 7 2 Phyllangium sulcatum 0.1 0.1
Allocasuarina tessellata 2.5 1 Podolepis gardneri 0.1 0.5
Arthropodium dyeri 0.1 0.1 Rhodanthe collina 0.1 2
Austrostipa nitida 0.2 0.1 Schoenia cassiniana 0.1 0.5
Blennospora drummondii 0.1 0.1 Sida ?sp. Dark Green Fruits (S. van 0.2 0.1
Leeuwen 2260)
Borya sphaerocephala 0.1 5 Solanum lasiophyllum 0.5 0.1
Calotis multicaulis 0.1 0.1 Stenopetalum anfractum 0.1 0.1
Cephalipterum drummondii 0.1 1 Styphelia serratifolia 0.5 0.1
Cheilanthes adiantoides 0.1 0.1 Trachymene cyanopetala 0.1 0.1
Chthonocephalus pseudevax 0.1 0.1 Trachymene ornata 0.1 0.1
Cuscuta planiflora 0.1 0.1 Velleia rosea 0.1 1
Erodium cygnorum 0.1 0.1 Waitzia acuminata var. acuminata 0.1 2
Euphorbia tannensis subsp. eremophila 0.1 0.01 Wurmbea sp. Paynes Find (C.J. French 0.1 0.01
1237)
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Site: Phase 1 M025 \ Type: Quadrat Size: 20 x 20
Landform: Flat: Plain
Slope, aspect: Very Gentle 1o None
Soil: Sand; Clay; Red;
Rocks: Quartz; Ironstone
Abundance: Few 2-10%
Size: 6-20 mm Medium Gravel
Fire: >5 years
Condition: Very Good
Notes: Grazing (low);
Veg Unit:
Location (NW): | 50J 495024 6770524 i
Species Height Cover Species Height Cover
Acacia ramulosa var. ramulosa 3 25 Maireana triptera 0.5 0.1
Acacia tetragonophylla 2 2 Pentameris airoides 0.1 0.01
Arthropodium dyeri 0.5 0.1 Phebalium tuberculosum 1 0.1
Austrostipa elegantissima 0.5 0.2 Plantago debilis 0.1 0.1
Austrostipa trichophylla 0.5 0.1 Podolepis gardneri 0.1 0.1
Bromus arenarius 03 0.2 Podolepis lessonii 0.1 0.1
Calotis multicaulis 0.5 0.1 Ptilotus eremita 0.1 0.1
Cephalipterum drummondii 0.1 1 Ptilotus obovatus 0.5 2
Cheilanthes adiantoides 0.1 0.1 Rhodanthe laevis 0.1 0.1
Chthonocephalus pseudevax 0.1 0.1 Rhodanthe manglesii 0.2 0.1
Cuscuta planiflora 0.1 0.1 Rhodanthe maryonii 0.1 0.1
Daucus glochidiatus 0.2 0.1 Rhodanthe oppositifolia subsp. 0.1 0.1

oppositifolia
Erodium cygnorum 0.1 0.1 Schoenia cassiniana - 0.1
Eucalyptus loxophleba subsp. lissophloia 7 2 Schoenus nanus 0.1 0.1
Euphorbia tannensis subsp. eremophila 0.1 0.1 Sida calyxhymenia 0.5 0.1
Gnephosis brevifolia 0.1 0.1 Solanum lasiophyllum 0.5 0.1
Goodenia ?pinnatifida 0.1 0.1 Stenopetalum anfractum 0.2 0.1
Hemigenia yalgensis 0.5 0.1 Thysanotus manglesianus 0.1 0.1
Hyalosperma glutinosum subsp. venustum 0.1 1 Trachymene ornata 0.1 0.1
Hydrocotyle intertexta 0.1 0.2 Velleia rosea 0.1 0.1
Lepidium oxytrichum 0.1 0.1 Caladenia sp. 2 0.1 0.01
Maireana triptera 0.5 0.1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 M026 \ Type: Quadrat Size: 20 x 20

Landform: Hill Slope: Mid

Slope, aspect: Moderate 100 S

Soil: Clay; Red;

Rocks: Quartz

Abundance: Abundant 50-90%

Size: 6-20 mm Medium Gravel

Fire: >5 years

Condition: Very Good

Notes: Tracks; Partial clearing;

Veg Unit:

Location (NW): | 50J 497036 6772573 s 0

Species Height Cover Species Height Cover

Acacia ramulosa var. ramulosa 4 40 Hyalosperma glutinosum subsp. venustum 0.1 0.5

Acacia tetragonophylla 1 0.1 Maireana triptera 0.5 0.2

Actinobole uliginosum 0.1 0.1 Phlegmatospermum drummondii 0.1 0.1

Arthropodium dyeri 0.5 0.1 Plantago debilis 0.1 0.1

Austrostipa ?scabra 0.1 0.1 Podolepis lessonii 0.1 1

Calandrinia ?polyandra 0.1 0.1 Ptilotus obovatus 0.5 15

Calotis multicaulis 0.1 0.1 Rhodanthe collina 0.1 0.1

Cheilanthes adiantoides 0.1 0.1 Schoenia cassiniana 0.1 0.1

Dianella revoluta var. divaricata 1 0.1 Solanum lasiophyllum 0.5 0.1

Erodium cygnorum 0.1 0.1 Trachymene cyanopetala 0.1 0.01

Eucalyptus loxophleba subsp. lissophloia 10 2 Trachymene ornata 0.1 0.1

Goodenia ?pinnatifida 0.1 0.1 Velleia rosea 0.1 0.1

Hemigenia yalgensis 0.5 0.1 Waitzia acuminata var. acuminata 0.1 1

Site: Phase 1 M027 Type: Quadrat Size: 20 x 20

Landform: Flat: Plain

Slope, aspect: Very Gentle To None

Soil: Sand; Clay; Red;

Rocks: Ironstone; Quartz

Abundance: Many 20-50%

Size: 6-20 mm Medium Gravel

Fire: >5 years

Condition: Excellent

Notes: -

Veg Unit: ek

Location (NW): | 50J 500019 6772998 v $ ';

Species Height Cover Species Height Cover

Acacia acuminata 2.5 20 Goodenia mimuloides 0.2 5

Acacia ramulosa var. ramulosa 4 15 Grevillea scabrida 0.5 0.1

Allocasuarina dielsiana 5 2 Hydrocotyle intertexta 0.1 0.2

Arthropodium dyeri 03 0.1 Nicotiana rotundifolia 0.4 0.01

Austrostipa ?scabra 0.1 0.1 Podolepis gardneri 0.1 2

Austrostipa nitida 0.1 0.1 Ptilotus eremita 0.1 0.1

Brunonia sp. Goldfields (K.R. Newbey 6044) 0.2 0.1 Ptilotus helipteroides 0.1 0.2

Calotis multicaulis 0.1 0.1 Rhodanthe collina 0.1 0.1

Cephalipterum drummondii 0.1 0.1 Schoenia cassiniana 0.1 0.1

Cheilanthes adiantoides 0.1 0.1 Sida sp. Dark Green Fruits (S. van Leeuwen 0.1 0.1
2260)

Cuscuta planiflora 0.1 0.1 Solanum cleistogamum 0.1 0.2

Eremophila eriocalyx 0.5 0.1 Solanum lasiophyllum 0.5 0.1

Erodium cygnorum 0.1 0.1 Stenopetalum anfractum 0.4 0.1

Euphorbia tannensis subsp. eremophila 0.2 0.1 Thysanotus manglesianus 0.2 0.1

Gnephosis brevifolia 0.1 0.1 Velleia rosea 0.1 20

Gnephosis tenuissima 0.1 0.1 Waitzia acuminata var. acuminata 0.1 0.1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 R001 Type: Releve Size: -
Landform: -
Slope, aspect: Gentle 30 None
Soil: Clay; Red; Brown;
Rocks: Calcrete; Ironstone; Quartz
Abundance: Abundant 50-90%
Size: 20-60 mm Coarse Gravel 60-200 mm Cobbles;
Fire: >5 years
Condition: Excellent
Notes: Tracks;
Veg Unit:
Location (NW): | 50J 496777 6770129
Species Height Cover Species Height Cover
Acacia acuminata 4 5 Calothamnus gilesii 2.5 0.1
Acacia tetragonophylla 2 2 Grevillea hakeoides subsp. stenophylla 1.5 0.1
Allocasuarina dielsiana 4 10 Hemigenia macphersonii 1 1
Allocasuarina tessellata 4 75
Site: Phase 1R002 Type: Releve Size: - Date: 9/2/2019 Botanist: CW
Landform: Hill Slope: Simple K ¢
Slope, aspect: Gentle 30 E
Sail: Clay; Brown;
Rocks: Quartz
Abundance: Abundant 50-90%
Size: 20-60 mm Coarse Gravel
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 496929 6770204
Species Height Cover Species Height Cover
Dodonaea inaequifolia 15 2 Senna artemisioides subsp. filifolia 15 20
Eucalyptus kochii subsp. plenissima 12 20 Senna stowardii 2 1
Scaevola spinescens 1 5
Site: Phase 1 R003 Type: Releve Size: - Date: 9/3/2019 Botanist: CW
Landform: Flat: Plain :
Slope, aspect: Level <10 None
Soil: Sand; Clay; Red; Brown;
Rocks: Ironstone; Quartz;
Abundance: Many 20-50%
Size: 6-20 mm Medium Gravel
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 495252 6769819 = :
Species Height Cover Species Height Cover
Acacia ramulosa var. ramulosa 2 5 Grevillea hakeoides subsp. stenophylla 2 0.1
Acacia tetragonophylla 2 5 Senna artemisioides subsp. filifolia 2 15
Eucalyptus loxophleba subsp. supralaevis 10 2
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 R004 Type: Releve Size: - Botanist: CW
Landform: Hill Slope: Lower
Slope, aspect: Gentle 30 S
Soil: Sand; Clay; Red;
Rocks: Ironstone
Abundance: Abundant 50-90%
Size: <6 mm - Fine Gravel
Fire: >5 years
Condition: Excellent
Notes: -
Veg Unit:
Location (NW): | 50J 495236 6770130
Species Height Cover Species Height Cover
Austrostipa elegantissima 0.4 0.1 Ptilotus divaricatus 0.3 0.1
Eremophila oldfieldii subsp. oldfieldii 1.5 0.1 Rhodanthe maryonii 0.1 0.1
Eucalyptus loxophleba subsp. supralaevis 20 2 Senna sp. Austin (A. Strid 20210) 1.5 1
Mesembryanthemum nodiflorum 0.1 0.1 Tecticornia sp. 0.5 5
Monoculus monstrosus 0.1 0.1
Site: Phase 1 R005 Type: Releve Size: -
Landform: Hill Crest: Hill
Slope, aspect: - None
Soil: Clay; Red; White;
Rocks: Quartz; Quartz
Abundance: Continuous >90%
Size: 200-600 mm Stones;
Fire: >5 years
Condition: Very Good
Notes: Tracks;
Veg Unit:
Location (NW): | 50J 497344 6772058 SN ; e e
Species Height Cover Species Height Cover
Acacia aulacophylla 2 2 Gastrolobium laytonii 1.5 0.1
Acacia sulcaticaulis 5 - Melaleuca nematophylla 5 5
Allocasuarina tessellata 2 5 Micromyrtus trudgenii 2 0.1
Amphipogon caricinus var. caricinus 0.1 0.1 Mirbelia ?microphylla 0.5 0.1
Calycopeplus paucifolius 2 10 Rhodanthe citrina 0.1 0.1
Cyanicula amplexans 0.1 0.1 Xanthosia kochii 0.5 10
Site: Phase 1 R006 Type: Releve Size: -
Landform: Drainage: Drainage line on slope: mid
Slope, aspect: Moderate 100 S
Sail: Sand; Orange; Brown;
Rocks: Granite; Quartz
Abundance: Continuous >90%
Size: >600 mm Boulders;
Fire: >5 years
Condition: Very Good
Notes: Weeds (low);
Veg Unit:
Location (NW): | 50J 497700 6770850 Ja. i
Species Height Cover Species Height Cover
Acacia umbraculiformis 5 10 Petrorhagia dubia 0.3 0.1
Arctotheca calendula 0.1 0.01 Podolepis lessonii 0.1 0.1
Brachychiton gregorii 5 1 Ptilotus obovatus 0.5 1
Calycopeplus paucifolius 5 15 Solanum lasiophyllum 0.7 3
Cheilanthes adiantoides 0.1 0.1 Trachymene ornata 0.1 0.1
Ehrharta longiflora 03 0.1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 1 R008 Type: Releve Size: - Date: 9/8/2019 Botanist: CW

Landform: Flat: Plain

Slope, aspect: Very Gentle 1o None

Soil: Clay; Red;

Rocks: Quartz; Ironstone

Abundance: Many 20-50%

Size: 6-20 mm Medium Gravel 60-200 mm Cobbles;

Fire: -

Condition: Excellent

Notes: -

Veg Unit:

Location (NW): | 50J 5008416770382

Species Height Cover Species Height Cover

Acacia acuminata 4 5 Allocasuarina tessellata 2 2

Allocasuarina dielsiana 5 2 Grevillea scabrida 0.5 5

Site: Phase 1 R009 Type: Releve Size: -

Landform: Hill Slope: Mid

Slope, aspect: Moderate 100 W

Soil: Clay; Red;

Rocks: Ironstone

Abundance: Many 20-50%

Size: 6-20 mm Medium Gravel

Fire: >5 years

Condition: Excellent

Notes: -

Veg Unit:

Location (NW): | 50J 500135 6771833 3

Species Height Cover Species Height Cover

Acacia acuminata 2 1 Allocasuarina tessellata 2.5 -

Acacia karina 2 1 Grevillea paniculata 2 0.2

Allocasuarina dielsiana 5 10

Site: Phase 1R010 Type: Releve Size: -

Landform: Hill Slope: Mid

Slope, aspect: Gentle 30 S

Soil: Sand; Clay; Red;

Rocks: Quartz; Ironstone

Abundance: Many 20-50%

Size: 20-60 mm Coarse Gravel >600 mm Boulders;

Fire: >5 years

Condition: Excellent

Notes: -

Veg Unit:

Location (NW): | 50J 500136 6771743 ; Sisd o

Species Height Cover Species Height Cover

Acacia acuminata 2.5 7 Eremophila oldfieldii subsp. oldfieldii 2 1

Acacia ramulosa var. ramulosa 4 2 Eucalyptus kochii subsp. plenissima 10 20

Allocasuarina tessellata 2.5 1 Scaevola spinescens 1 2

Dodonaea inaequifolia 1 2 Senna artemisioides subsp. filifolia 1.5 2
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q201 \ Type: Quadrat Size: 20 x 20

Landform: Flat,Plain

Slope, aspect: <1° - Level None

Soil: Sand,Clay Orange,Brown

Rocks: Laterite -

Abundance: 20-50% Many

Size: <6 mm - Fine gravel

Fire: > 5yrs

Condition: Excellent

Notes: Grazing (Low)

Veg Unit:

Location (NW): | 50J 4941916769723

Species Height Cover Species Height Cover

?Convolvulus remotus 0.1 0.1 Comesperma integerrimum 1 0.1

?Hyalosperma glutinosum 0.1 0.1 Dianella revoluta var. divaricata 1 1

Acacia acuminata 2.5 5 Eremophila latrobei subsp. latrobei 1 0.1
Leucopogon sp. Clyde Hill (M.A. Burgman

Acacia ramulosa var. linophylla 2.5 5 1207) 1 1

Acacia ramulosa var. ramulosa 2.5 15 Melaleuca hamata 5 3

Acacia tetragonophylla 2 1 Philotheca deserti subsp. deserti 1 0.1

Amphipogon caricinus var. caricinus 0.2 1 0.1tanthera althoferi subsp. althoferi 15 15

Austrostipa elegantissima 0.4 0.1 Styphelia serratifolia 0.1 0.1

Site: Phase 2 Q202 Type: Quadrat Size: 20 x 20 Botanist: MH

Landform: Flat,Plain

Slope, aspect: 1° - Very Gentle None

Soil: Sand,Clay Light,Orange

Rocks: Granite Quartz

Abundance: 10 -20% Common

Size: 6-20 mm - Medium gravel

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 497376 6769960 s B -

Species Height Cover Species Height Cover

Acacia karina 15 1 Eremophila latrobei subsp. latrobei 0.5 0.1

Acacia umbraculiformis 3 3 Malleostemon tuberculatus 2.5 2

Borya sphaerocephala 0.2 3 Philotheca deserti subsp. deserti 0.5 0.2

Calycopeplus paucifolius 2.5 0.5 0.Ttanthera althoferi subsp. althoferi 0.5 0.2

Dianella revoluta var. divaricata 0.5 0.01 Thryptomene costata 18 10
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q203 \ Type: Quadrat Size: 20 x 20

Landform: Hill, Slope, Upper

Slope, aspect: 10° - Moderate None

Soil: Sand Light,Orange,Brown

Rocks: Quartz Chert

Abundance: 50-90% Abundant

Size: 200-600 mm - Stones

Fire: > 5yrs

Condition: Excellent

Notes: Grazing (Low)

Veg Unit:

Location (NW): | 50J 497388 6769689 ¥ . :

Species Height Cover Species Height Cover

Acacia karina 3 2 Eremophila clarkei 1 1

Acacia sulcaticaulis 3.5 60 Melaleuca nematophylla 4 5

Acacia tetragonophylla 1 1 Mirbelia depressa 0.1 1

Amphipogon caricinus var. caricinus 0.05 0.1 Philotheca deserti subsp. deserti 0.3 0.1
Sida sp. Dark Green Fruits (S. van Leeuwen

Borya sphaerocephala 0.1 1 2260) 0.05 0.1

Calycopeplus paucifolius 1.8 10 Styphelia serratifolia 0.1 0.1

Dianella revoluta var. divaricata 0.6 1

Site: Phase 2 Q204 Type: Quadrat Size: 20 x 20

Landform: Drainage,Drainage line on flat

Slope, aspect: <1° - Level None

Soil: Clay,Loam Red,Orange

Rocks: Creek stones Granite

Abundance: 20-50% Many

Size: 60-200 mm - Cobbles

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 500862 6773012

Species Height Cover Species Height Cover

Acacia acanthoclada subsp. glaucescens 0.3 0.2 Eucalyptus loxophleba subsp. supralaevis 6 8

Acacia karina 2 0.1 Gastrolobium laytonii 1 0.3

Acacia ramulosa var. ramulosa 2 0.5 Grevillea hakeoides subsp. stenophylla 2 0.2

Acacia tetragonophylla 2 1 Hemigenia yalgensis 0.5 0.1

Allocasuarina dielsiana 3 15 Hybanthus floribundus subsp. curvifolius 0.5 2

Austrostipa elegantissima 0.3 0.01 Ptilotus obovatus 0.3 0.01

Austrostipa trichophylla 0.1 0.01 Rhagodia drummondii 1 0.1

Callitris columellaris 2 0.2 Senna artemisioides subsp. filifolia 15 1

Comesperma integerrimum 0.2 0.1 Sida sp. Dark Green Fruits (S. van Leeuwen 0.1 0.01
2260)

Dianella revoluta var. divaricata 0.3 0.01 Solanum lasiophyllum 0.3 0.1

Dodonaea inaequifolia 2.5 5 Stenanthemum poicilum 0.5 0.1

Eremophila latrobei subsp. latrobei 1 0.1 Styphelia serratifolia 0.2 0.1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q205 \ Type: Quadrat Size: 20 x 20 Botanist: CW
Landform: Hill, Slope, Lower -
Slope, aspect: 3° - Gentle W
Soil: Sand,Clay Light,Orange,Brown
Rocks: Quartz Laterite
Abundance: 50-90% Abundant
Size: 60-200 mm - Cobbles
Fire: > 5yrs
Condition: Excellent
Notes: Grazing (Low)
Veg Unit:
Location (NW): | 50J 500835 6772284
Species Height Cover Species Height Cover
Acacia andrewsii 18 3 Melaleuca hamata 4 1
Acacia ramulosa var. ramulosa 3 25 Ptilotus obovatus 0.4 2
Acacia tetragonophylla 2 2 Scaevola spinescens 0.5 1
Austrostipa variabilis 0.3 0.1 Senna artemisioides subsp. filifolia 15 1
Dodonaea inaequifolia 15 0.1 Senna sp. Austin (A. Strid 20210) 0.5 1
Sida sp. Dark Green Fruits (S. van Leeuwen
Eremophila clarkei 0.5 1 2260) 0.5 0.5
Eucalyptus loxophleba subsp. supralaevis 8 6 Solanum lasiophyllum 0.5 1
Site: Phase 2 Q206 Type: Quadrat Size: 20 x 20
Landform: Drainage,Drainage line on flat
Slope, aspect: <1° - Level None
Soil: Sand,Clay,Loam Red,Orange
Rocks: Creek stones -
Abundance: 2-10% Few
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: Grazing (Low)
Veg Unit:
Location (NW): | 50J 495021 6768988
Species Height Cover Species Height Cover
Acacia acanthoclada subsp. glaucescens 0.2 0.1 Eriochiton sclerolaenoides 0.1 0.01
Acacia acuminata 2.2 2 Eucalyptus loxophleba subsp. supralaevis 7 3
Acacia ramulosa var. ramulosa 2.2 10 Exocarpos aphyllus 2 0.3
Acacia tetragonophylla 15 1 Grevillea hakeoides subsp. stenophylla 2 0.5
Allocasuarina dielsiana 6 3 Maireana tomentosa 0.2 0.01
Austrostipa elegantissima 0.2 0.1 Olearia pimeleoides 0.3 0.01
Dianella revoluta var. divaricata 0.5 0.01 Ptilotus obovatus 0.4 0.5
Dodonaea inaequifolia 15 0.5 Senna artemisioides subsp. filifolia 1.5 0.5
Sida sp. Dark Green Fruits (S. van Leeuwen
Enchylaena tomentosa var. tomentosa 0.3 0.01 2260) 0.1 0.01
Eremophila clarkei 1 0.1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q207 \ Type: Quadrat Size: 20 x 20 Botanist: CW
Landform: Flat,Plain
Slope, aspect: 3° - Gentle None
Soil: Sand,Clay Light,Red,Orange
Rocks: Quartz Laterite
Abundance: <2% Very few
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: Grazing (Low)
Veg Unit:
Location (NW): | 50J 495684 6770929
Species Height Cover Species Height Cover
Acacia erinacea 1 2 Eucalyptus salubris 8 7
Acacia ramulosa var. ramulosa 0.5 1 Exocarpos aphyllus 2.5 1
Acacia tetragonophylla 0.5 1 Frankenia setosa 0.1 0.1
Atriplex bunburyana 0.5 3 Ptilotus exaltatus 0.05 1
Austrostipa elegantissima 0.5 0.01 Ptilotus obovatus 0.3 2
Enchylaena tomentosa var. tomentosa 15 1 Rhagodia drummondii 0.5 2
Eremophila latrobei subsp. latrobei 0.5 0.1 Rhagodia eremaea 0.6 4
Eremophila oldfieldii subsp. oldfieldii 3 1 Sclerolaena densiflora 0.2 1
Eremophila pantonii 3 4
Site: Phase 2 Q208 ‘ Type: Quadrat Size: 20 x 20 Botanist:
Landform: Flat,Plain ‘
Slope, aspect: <1° - Level None
Soil: Sand,Clay Red,Orange
Rocks: Ironstone Quartz
Abundance: 2-10% Few
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 496667 6771439
Species Height Cover Species Height Cover
Acacia acuminata 2 2 Eremophila clarkei 1.8 1.2
Acacia ramulosa var. ramulosa 2.5 15 Eucalyptus loxophleba subsp. supralaevis 9 6
Acacia tetragonophylla 1 1 Exocarpos aphyllus 2 0.5
Allocasuarina acutivalvis subsp. prinsepiana 2 0.5 Marsdenia australis 1 0.01
Austrostipa trichophylla 0.1 0.01 Persoonia pentasticha 0.3 0.1
Cheilanthes sieberi subsp. sieberi 0.1 0.01 Ptilotus obovatus 0.3 1
Dodonaea inaequifolia 18 0.3 Scaevola spinescens 1.2 0.1
Acacia acuminata 2 2
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q209 \ Type: Quadrat Size: 20 x 20
Landform: Hill, Slope, Mid
Slope, aspect: 10° - Moderate W
Soil: Sand Light,Orange, White
Rocks: Quartz Granite
Abundance: 50-90% Abundant
Size: 200-600 mm - Stones
Fire: > 5yrs
Condition: Excellent
Notes: Grazing (Low)
Veg Unit:
Location (NW): | 50J 497286 6771184 ; .
Species Height Cover Species Height Cover
?Convolvulus remotus 1 0.1 Hemigenia tichbonii 0.6 0.1
Acacia sulcaticaulis 4 65 Lamiaceae sp. 1 0.5 0.1
Allocasuarina acutivalvis subsp. prinsepiana 2.2 25 Micromyrtus trudgenii 0.5 6
Amphipogon caricinus var. caricinus 0.3 0.1 Mirbelia depressa 0.5 1
Calycopeplus paucifolius 2.5 25 Philotheca deserti subsp. deserti 0.5 9
Dianella revoluta var. divaricata 0.5 1 Styphelia serratifolia 0.3 1
Site: Phase 2 Q210 Type: Quadrat Size: 20 x 20 Date: 3/6/2020 Botanist: MH
Landform: Flat,Plain 7
Slope, aspect: 1° - Very Gentle S
Soil: Sand,Clay Red,Orange
Rocks: Granite Quartz
Abundance: 2-10% Few
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: Grazing (Low)
Veg Unit:
Location (NW): | 50J 498730 6770481
Species Height Cover Species Height Cover
Acacia ramulosa var. ramulosa 3 35 Eremophila clarkei 1 0.2
Acacia tetragonophylla 3 1 Melaleuca stereophloia 4 4
Austrostipa elegantissima 0.4 0.01 Scaevola spinescens 1 0.5
Borya sphaerocephala 0.1 0.01 Senna charlesiana 1 0.01
Cheilanthes sieberi subsp. sieberi 0.1 0.01
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q211 \ Type: Quadrat Size: 20 x 20

Landform: Hill,Ridge, Hill

Slope, aspect: 23° - Steep S

Soil: Sand Light,Orange, White

Rocks: Quartz Granite

Abundance: 50-90% Abundant

Size: 200-600 mm - Stones

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 497689 6770638 = -

Species Height Cover Species Height Cover

?Convolvulus remotus 0.5 0.1 Eremophila latrobei subsp. latrobei 0.5 12

Acacia ramulosa var. ramulosa 3 8 Erodium cygnorum 0.05 0.1

Acacia tetragonophylla 0.5 1 Euphorbia tannensis subsp. eremophila 03 0.1

Acacia umbraculiformis 3 10 Philotheca deserti subsp. deserti 0.5 2

Brachychiton gregorii 3 2 Ptilotus obovatus 0.2 0.1
Sida sp. Dark Green Fruits (S. van Leeuwen

Calycopeplus paucifolius 2.5 22 2260) 0.2 0.01

Cheilanthes adiantoides 0.1 0.1 Solanum lasiophyllum 0.5 1

Eremophila clarkei 1 1

Site: Phase 2 Q212 Type: Quadrat Size: 20 x 20 Botanist: MH

Landform: Flat,Plain

Slope, aspect: <1° - Level None

Soil: Sand,Clay Light,Orange

Rocks: Granite -

Abundance: 20-50% Many

Size: 6-20 mm - Medium gravel

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 498186 6770307 o

Species Height Cover Species Height Cover

Acacia karina 1 1 Euphorbia tannensis subsp. eremophila 0.2 0.01

Acacia umbraculiformis 4 2 Malleostemon tuberculatus 2 1

Acacia sulcaticaulis 2.5 1 Melaleuca stereophloia 4 3

Borya sphaerocephala 0.1 10 Mirbelia depressa 0.5 0.1
Sida sp. Dark Green Fruits (S. van Leeuwen

Calycopeplus paucifolius 15 1 2260) 0.1 0.01

Dodonaea adenophora 0.3 0.01 Solanum lasiophyllum 0.3 0.1

Eremophila clarkei 1 0.01 Thryptomene costata 1.8 8

109

Spectrum
OC ECOLOGY



Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q213 \ Type: Quadrat Size: 20 x 20 Botanist: CW

Landform: Hill, Slope, Upper

Slope, aspect: 23° - Steep S

Soil: Sand Light,Orange, White

Rocks: Laterite Granite

Abundance: >90% Continuous

Size: >600 mm - Boulders

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit: -,

Location (NW): | 50J 4977416771058 - -

Species Height Cover Species Height Cover

?Convolvulus remotus 0.2 0.1 Dodonaea adenophora 1 1

Acacia assimilis subsp. assimilis 2.5 18 Eremophila clarkei 0.5 1

Acacia karina 1 2 Eremophila latrobei subsp. latrobei 1 4

Acacia ramulosa var. ramulosa 2.5 2 Hemigenia tichbonii 0.5 1
Lepidosperma sp. Blue Hills (A. Markey & S.

Acacia sulcaticaulis 3 4 Dillon 3468) 0.5 8

Allocasuarina campestris 2.5 8 Philotheca deserti subsp. deserti 0.5 0.1

Borya sphaerocephala 0.5 3 Santalum spicatum 4 2
Sida sp. Dark Green Fruits (S. van Leeuwen

Calycopeplus paucifolius 35 12 2260) 0.05 0.1

Cheilanthes adiantoides 0.05 1 Solanum lasiophyllum 0.4 2

Site: Phase 2 Q214 ‘ Type: Quadrat Size: 20 x 20

Landform: Hill,Crest, Hill

Slope, aspect: 1° - Very Gentle S

Soil: Sand,Clay Light,Grey,Brown

Rocks: Granite -

Abundance: >90% Continuous

Size: 200-600 mm - Stones

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 499244 6771647 g ; g

Species Height Cover Species Height Cover

Acacia burkittii 3 5 Calycopeplus paucifolius 2 0.5

Acacia karina 2.5 2 Cheilanthes sieberi subsp. sieberi 0.1 0.01

Allocasuarina tessellata 18 25 Gastrolobium laytonii 1 0.1

Borya sphaerocephala 0.1 0.5 Hemigenia tichbonii 1 0.01
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q215 \ Type: Quadrat Size: 10 x 40 Botanist: CW

Landform: Drainage,Drainage line on flat . /4

Slope, aspect: 1° - Very Gentle None

Soil: Sand Red,Orange

Rocks: Laterite Quartz

Abundance: 20-50% Many

Size: 60-200 mm - Cobbles

Fire: > 5yrs

Condition: Excellent

Notes: Grazing (Medium)

Veg Unit:

Location (NW): | 50J 499603 6772630 } ¢ N

Species Height Cover Species Height Cover

Acacia acanthoclada subsp. glaucescens 0.5 12 Exocarpos aphyllus 2 1

Acacia acuminata 2 1 Gastrolobium laytonii 2.5 5

Acacia exocarpoides 2 2 Hemigenia tichbonii 1 6

Acacia ramulosa var. ramulosa 2 1 Persoonia pentasticha 0.4 1

Acacia tetragonophylla 3 40 Ptilotus exaltatus 0.05 1

Allocasuarina dielsiana 10 5 Ptilotus obovatus 0.5 1

Allocasuarina tessellata 4 1 Rhagodia drummondii 0.5 1

Austrostipa elegantissima 0.5 1 Santalum acuminatum 7 1

Dodonaea inaequifolia 2.2 35 Senna artemisioides subsp. filifolia 1 4
Sida sp. Dark Green Fruits (S. van Leeuwen

Eremophila oldfieldii subsp. oldfieldii 2 6 2260) 0.1 0.1

Eucalyptus loxophleba subsp. supralaevis 8 60 Stenanthemum poicilum 0.5 1

Spectrum
QC ECOLOGY

Site: Phase 2 Q216 ‘ Type: Quadrat Size: 20 x 20 Date: 3/10/2020 Botanist: MH
Landform: Hill,Slope, Simple - ! ’
Slope, aspect: 3° - Gentle S o g)‘ /
Soil: Clay Light,Grey,Brown ;
Rocks: Quartz -
Abundance: >90% Continuous
Size: 200-600 mm - Stones
Fire: > 5yrs
Condition: Excellent e 3 }C\;
Notes: Clearing 1.1,&
Veg Unit: Sag
Location (NW): | 50J 496566 6772531 > o2 .
Species Height Cover Species Height Cover
Acacia acanthoclada subsp. glaucescens 0.5 2 Frankenia setosa 0.2 2
Acacia andrewsii 0.7 3 Maireana tomentosa 0.1 1
Acacia burkittii 2 0.1 Olearia muelleri 0.5 4
Enchylaena tomentosa var. tomentosa 0.3 0.01 Ptilotus obovatus 0.3 0.01
Eremophila oppositifolia 1.5 7 Rhagodia drummondii 0.5 0.1
Eucalyptus loxophleba subsp. supralaevis 6 5 Sclerolaena diacantha 0.1 0.5
Exocarpos aphyllus 2.5 1
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Mount Mulgine | Flora & Vegetation Assessment

Site: Phase 2 Q217 \ Type: Quadrat Size: 20 x 20

Landform: Hill, Slope, Mid

Slope, aspect: 10° - Moderate S

Soil: Sand,Clay Light,Orange, White

Rocks: Quartz -

Abundance: 20-50% Many

Size: 60-200 mm - Cobbles

Fire: > 5yrs

Condition: Excellent

Notes: Grazing (Low)

Veg Unit:

Location (NW): | 50J 497264 6773131 L.

Species Height Cover Species Height Cover
Chamelaucium sp. Warriedar (A.P. Brown

?Convolvulus remotus 0.2 0.1 & S. Patrick APB 1100) 0.5 0.1

Acacia acuminata 2 8 Erodium cygnorum 0.05 0.1

Acacia karina 2 2 Grevillea scabrida 0.5 1

Acacia tetragonophylla 2 4 Melaleuca radula 2.5 1

Allocasuarina tessellata 4 40 Mirbelia microphylla 0.5 0.1

Borya sphaerocephala 0.05 18 Ptilotus obovatus 0.5 1

Calothamnus gilesii 2 8

Site: Phase 2 Q218 Type: Quadrat Size: 20 x 20

Landform: Hill,Slope, Simple

Slope, aspect: 1° - Very Gentle S,E

Soil: Sand,Clay Red,Orange

Rocks: Ironstone -

Abundance: >90% Continuous

Size: 6-20 mm - Medium gravel

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 495725 6773285 2

Species Height Cover Species Height Cover

Acacia caesaneura 3 1 Philotheca sericea 1.5 2

Acacia ramulosa var. ramulosa 3 5 Eremophila latrobei subsp. latrobei 1 0.1

Acacia umbraculiformis 4 0.5 Hibbertia arcuata 1 0.5

Allocasuarina acutivalvis subsp. prinsepiana 2.2 5 Micromyrtus acuta 1 15

Calycopeplus paucifolius 2 0.5 Persoonia pentasticha 3 1

Dianella revoluta var. divaricata 0.3 0.01 Philotheca brucei subsp. brucei 1 0.01
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Site: Phase 2 Q219 \ Type: Quadrat Size: 20 x 20
Landform: Hill, Slope, Mid
Slope, aspect: 10° - Moderate S,W
Soil: Sand,Clay,Loam Red,Brown
Rocks: Laterite Ironstone
Abundance: 20-50% Many
Size: 60-200 mm - Cobbles
Fire: > 5yrs
Condition: Excellent
Notes: None,Grazing (Low)
Veg Unit:
Location (NW): | 50J 497601 6772897
Species Height Cover Species Height Cover
?Convolvulus remotus 0.05 0.1 Erodium cygnorum 0.05 0.1
Acacia acuminata 3 7 Grevillea scabrida 0.5 7
Acacia diallaga 0.5 1 Haloragis odontocarpa 0.2 0.1

3 1 Hemigenia tichbonii 1 1
Acacia karina 2 2 Mirbelia microphylla 0.5 0.1
Acacia tetragonophylla 2 2 Persoonia pentasticha 0.5 0.1
Acacia umbraculiformis 4 62 Ptilotus obovatus 0.5 8

Sida sp. Dark Green Fruits (S. van Leeuwen
Allocasuarina tessellata 0.5 1 2260) 0.05 0.1
Austrostipa scabra 0.7 0.1 Solanum lasiophyllum 0.5 1
Dodonaea inaequifolia 2 2 Styphelia serratifolia 0.5 1
Site: Phase 2 Q220 Type: Quadrat Size: 20 x 20 Date: 3/11/2020 Botanist:
Landform: Flat,Plain e,
Slope, aspect: <1° - Level None
Soil: Sand,Clay Red,Orange
Rocks: Quartz -
Abundance: <2% Very few
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 497499 6768561
Species Height Cover Species Height Cover
Acacia acuminata 2.2 2 Maireana tomentosa 0.3 0.1
Acacia ramulosa var. ramulosa 3 15 Ptilotus obovatus 0.3 1
Acacia tetragonophylla 3 2 Rhagodia eremaea 0.5 0.01
Austrostipa elegantissima 0.5 0.01 Scaevola spinescens 0.5 0.01
Comesperma integerrimum 0.1 0.81 Senna artemisioides subsp. filifolia 1.5 0.2
Sida sp. Dark Green Fruits (S. van Leeuwen
Dianella revoluta var. divaricata 0.3 0.01 2260) 0.1 0.01
Enchylaena tomentosa var. tomentosa 0.4 0.1 Solanum lasiophyllum 0.1 0.01
Eucalyptus loxophleba subsp. supralaevis 8 8
13
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Site: Phase 2 Q221 \ Type: Quadrat Size: 20 x 20
Landform: Flat,Plain
Slope, aspect: 1° - Very Gentle None
Soil: Sand,Clay Light,Red,Orange
Rocks: Quartz -
Abundance: <2% Very few
Size: <6 mm - Fine gravel
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 497277 6768692 ; e :
Species Height Cover Species Height Cover
?Convolvulus remotus 0.2 0.1 Erodium cygnorum 0.02 0.1
Acacia acuminata 2.5 1 Eucalyptus ewartiana 4 12
Acacia ramulosa var. ramulosa 3 23 Ptilotus obovatus 0.5 4
Acacia tetragonophylla 15 2 Rhagodia eremaea 0.5 0.1
Allocasuarina tessellata 35 1 Scaevola spinescens 0.5 1
Austrostipa elegantissima 0.5 1 Senna artemisioides subsp. filifolia 1 0.1

Sida sp. Dark Green Fruits (S. van Leeuwen
Eremophila oldfieldii subsp. oldfieldii 2.5 1 2260) 0.2 0.1
Site: Phase 2 Q222 Type: Quadrat Size: 20 x 20
Landform: Hill,Slope, Lower
Slope, aspect: 3° - Gentle S,W
Soil: Sand,Clay Orange,Brown
Rocks: Granite -
Abundance: 50-90% Abundant
Size: 200-600 mm - Stones
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 497921 6769642 >
Species Height Cover Species Height Cover
Acacia acuminata 3 15 Eremophila clarkei 1 0.1
Acacia karina 2.2 1 Grevillea scabrida 0.3 0.1
Acacia sulcaticaulis 18 0.5 Hemigenia yalgensis 0.3 0.01
Acacia tetragonophylla 3 1 Melaleuca hamata 4 2
Allocasuarina tessellata 2 0.2 Melaleuca radula 1 0.1
Amphipogon caricinus var. caricinus 0.1 0.01 Mirbelia microphylla 0.3 0.01
Borya sphaerocephala 0.1 5 Styphelia serratifolia 0.2 0.1
Dodonaea adenophora 0.4 0.01
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Site: Phase 2 Q223 \ Type: Quadrat Size: 20x 20 Date: 3/11/2020 Botanist: CW
Landform: Hill, Slope, Lower LN ; XY
Slope, aspect: 1° - Very Gentle None Y/
Soil: Sand,Hard clay Light,Red,Orange
Rocks: Granite Quartz
Abundance: 2-10% Few
Size: 60-200 mm - Cobbles
Fire: > 5yrs
Condition: Excellent
Notes: Clearing
Veg Unit:
Location (NW): | 50J 498522 6769695 : : _
Species Height Cover Species Height Cover
Acacia acuminata 2.5 2 Borya sphaerocephala 0.05 2
Allocasuarina campestris 6 2 Erodium cygnorum 0.02 0.1
Allocasuarina tessellata 2 78
Site: Phase 2 Q224 Type: Quadrat Size: 20 x 20 Date: 3/11/2020 Botanist. MH
Landform: Flat,Plain
Slope, aspect: 1° - Very Gentle None
Soil: Sand,Clay Red,Orange
Rocks: Ironstone -
Abundance: >90% Continuous
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 494561 6770773
Species Height Cover Species Height Cover
Acacia burkittii 3 4 Eremophila latrobei subsp. latrobei 1 0.2
Acacia ramulosa var. ramulosa 3 5 Melaleuca nematophylla 3 0.3
Acacia sibina 3 3 Micromyrtus acuta 0.7 15
Acacia tetragonophylla 15 0.5 Persoonia pentasticha 3 2
Dianella revoluta var. divaricata 0.5 0.1 Philotheca deserti subsp. deserti 1.5 1
Site: Phase 2 Q225 \ Type: Quadrat Size: 20 x 20
Landform: Flat,Plain
Slope, aspect: 1° - Very Gentle None
Soil: Sand,Clay Red,Orange
Rocks: Granite Ironstone
Abundance: 50-90% Abundant
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: Clearing, Litter, Tracks
Veg Unit:
Location (NW): | 50J 494850 6770669
Species Height Cover Species Height Cover
Acacia acanthoclada subsp. glaucescens 0.5 0.1 Ptilotus exaltatus 0.05 0.1
Eucalyptus salubris 9 18 Tecticornia ?halocnemoides 0.5 27
Maireana tomentosa 0.02 0.1
15
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Site: Phase 2 Q226 \ Type: Quadrat Size: 20 x 20 B Botanist: MH
Landform: Hill,Slope, Simple i
Slope, aspect: 3° - Gentle S
Soil: Sand,Clay Red,Orange
Rocks: Ironstone -
Abundance: >90% Continuous
Size: 20-60 mm - Coarse gravel
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 495840 6768400 5 )
Species Height Cover Species Height Cover
Acacia assimilis subsp. assimilis 3 1 Eremophila latrobei subsp. latrobei 1 0.5
Acacia ramulosa var. ramulosa 4 8 Melaleuca nematophylla 3 0.5
Allocasuarina acutivalvis subsp. prinsepiana 2 0.3 Micromyrtus acuta 1 15
Austrostipa elegantissima 0.3 0.01 Persoonia pentasticha 1.8 1
Eremophila clarkei 1 0.01 Philotheca brucei subsp. brucei 1 0.5
Site: Phase 2 Q227 ‘ Type: Quadrat Size: 20 x 20
Landform: Flat,Plain
Slope, aspect: 1° - Very Gentle None
Soil: Sand,Clay Orange,Brown
Rocks: Laterite Ironstone
Abundance: 50-90% Abundant
Size: 6-20 mm - Medium gravel
Fire: > 5yrs
Condition: Excellent
Notes: Grazing (Low)
Veg Unit:
Location (NW): | 50J 494870 6769628 .
Species Height Cover Species Height Cover
Acacia acanthoclada subsp. glaucescens 0.5 2 Eremophila oldfieldii subsp. oldfieldii 4.5 1
Acacia caesaneura 7 2 Eucalyptus loxophleba subsp. lissophloia 7 22
Acacia ramulosa var. linophylla 35 5 Maireana georgei 0.5 1.5
Acacia ramulosa var. ramulosa 2 1 Maireana tomentosa 0.5 1
Acacia tetragonophylla 15 2 Ptilotus obovatus 0.5 1
Austrostipa elegantissima 0.3 0.1 Ptilotus schwartzii 0.2 0.1
Enchylaena tomentosa var. tomentosa 0.5 0.1 Senna artemisioides subsp. filifolia 15 3
Eremophila clarkei 1 1
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Site: Phase 2 Q228 \ Type: Quadrat Size: 20 x 20 Botanist: MH

Landform: Drainage,Drainage line on flat

Slope, aspect: <1° - Level None

Soil: Sand,Clay Red

Rocks: Ironstone -

Abundance: >90% Continuous

Size: 6-20 mm - Medium gravel

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 4944216769670

Species Height Cover Species Height Cover

Acacia acuminata 35 8 Hemigenia sp. Yalgoo (A.M. Ashby 2624) 03 0.01

Acacia caesaneura 4 2 Hemigenia tichbonii 1 0.2
Lepidosperma sp. Blue Hills (A. Markey & S.

Acacia sibina 1 0.1 Dillon 3468) 0.5 3
Leucopogon sp. Clyde Hill (M.A. Burgman

Acacia tetragonophylla 3 2 1207) 1 0.1

Amphipogon caricinus var. caricinus 0.2 0.01 Melaleuca stereophloia 4 15

Austrostipa elegantissima 0.5 0.01 Mirbelia depressa 0.3 0.01

Callitris columellaris 0.3 0.01 Persoonia manotricha 18 2

Dianella revoluta var. divaricata 0.3 0.01 Persoonia pentasticha 0.4 0.1

Eucalyptus ewartiana 4 1 Styphelia serratifolia 03 0.01

Exocarpos aphyllus 2 0.5 Thryptomene costata 18 4

Grevillea scabrida 04 3

Site: Phase 2 Q229 Type: Quadrat Size: 20 x 20 Date: 3/13

Landform: Hill,Slope, Mid

Slope, aspect: 23° - Steep S

Soil: Sand,Clay Red,Orange

Rocks: Laterite Granite

Abundance: 50-90% Abundant

Size: 200-600 mm - Stones

Fire: > 5yrs

Condition: Excellent

Notes: Grazing (Low)

Veg Unit:

Location (NW): | 50J 498208 6773005

Species Height Cover Species Height Cover

?Convolvulus remotus 0.5 1 Dodonaea inaequifolia 2 7

Acacia acuminata 2.5 12 Eremophila clarkei 0.4 1

Acacia diallaga 0.5 6 Eremophila serrulata 1 5

Acacia karina 3 2 Erodium cygnorum 0.05 0.1

Acacia tetragonophylla 2 2 Grevillea scabrida 0.5 5

Acacia umbraculiformis 4 8 Haloragis odontocarpa 0.5 1

Allocasuarina dielsiana 5 2 Ptilotus obovatus 0.5 5
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Site: Phase 2 Q230 \ Type: Quadrat Size: 20 x 20
Landform: Hill,Slope, Simple
Slope, aspect: 10° - Moderate S
Soil: Sand,Clay Red,Orange
Rocks: Ironstone -
Abundance: >90% Continuous
Size: 60-200 mm - Cobbles
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 498305 6773088
Species Height Cover Species Height Cover
Acacia acuminata 3 15 Eremophila forrestii subsp. forrestii 15 0.2
Acacia karina 1 0.3 Erodium cygnorum 0.1 0.01
Acacia tetragonophylla 0.5 0.01 Grevillea scabrida 0.4 1
Acacia umbraculiformis 4 15 Hemigenia tichbonii 0.3 0.01
Borya sphaerocephala 0.1 0.01 Ptilotus obovatus 0.3 0.01

Sida sp. Dark Green Fruits (S. van Leeuwen
Dodonaea amplisemina 0.4 2 2260) 0.1 0.01
Dodonaea inaequifolia 0.2 0.01 Solanum lasiophyllum 0.5 0.01
Eremophila clarkei 1 0.01 Styphelia serratifolia 0.1 0.01
Site: Phase 2 Q231 Type: Quadrat Size: 20 x 20
Landform: Hill, Slope, Upper
Slope, aspect: 10° - Moderate S,E
Soil: Sand,Clay Light,Orange
Rocks: Granite -
Abundance: >90% Continuous
Size: 60-200 mm - Cobbles
Fire: > 5yrs
Condition: Excellent
Notes: None
Veg Unit:
Location (NW): | 50J 497763 6771959 il N _ }
Species Height Cover Species Height Cover
Acacia burkittii 15 0.2 Gastrolobium laytonii 1 0.5
Acacia sulcaticaulis 4 3 Melaleuca nematophylla 3 2
Allocasuarina acutivalvis subsp. prinsepiana 4 30 Micromyrtus trudgenii 1 0.1
Allocasuarina campestris 3 3 Mirbelia microphylla 0.3 0.1
Amphipogon caricinus var. caricinus 0.1 0.01 Phebalium tuberculosum 1 5
Calycopeplus paucifolius 15 3 Styphelia serratifolia 0.5 1
Dianella revoluta var. divaricata 0.3 0.01 Xanthosia kochii 0.2 2
Philotheca sericea 1 1
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Site: Phase 2 R201 Type: Releve Size: -

Landform: Hill, Slope, Upper

Slope, aspect: 1° - Very Gentle None

Soil: Sand Light,Orange, White

Rocks: Granite Quartz

Abundance: 20-50% Many

Size: 20-60 mm - Coarse gravel

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 498133 6769643 - TR

Species Height Cover Species Height Cover

Acacia karina 2 8 Calycopeplus paucifolius 2 10

Acacia sulcaticaulis 2 81 Phebalium tuberculosum 0.5 2

Allocasuarina tessellata 2 5

Site: Phase 2 R202 Type: Releve Botanist: MH

Landform: Flat,Plain

Slope, aspect: <1° - Level None

Soil: Sand,Clay Red,Orange

Rocks: Ironstone -

Abundance: <2% Very few

Size: <6 mm - Fine gravel

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 494954 6768991

Species Height Cover Species Height Cover

Acacia ramulosa var. ramulosa 2.5 3 Exocarpos aphyllus 2.5 5

Eucalyptus clelandiorum 6 5 Ptilotus obovatus 0.4 0.5

Eucalyptus loxophleba subsp. supralaevis 5 3 Senna artemisioides subsp. filifolia 1.5 3

Site: Phase 2 R203 Type: Releve Size: -

Landform: Hill,Slope, Mid

Slope, aspect: 10° - Moderate N

Soil: Sand,Clay Light,Orange, White

Rocks: Granite Quartz

Abundance: 50-90% Abundant

Size: 200-600 mm - Stones

Fire: > 5yrs

Condition: Excellent

Notes: Clearing

Veg Unit:

Location (NW): | 50J 500306 6772268

Species Height Cover Species Height Cover

Acacia umbraculiformis 4 12 Thryptomene costata 2 27
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Site: Phase 2 R204 Type: Releve Size: -

Landform: Drainage,Drainage line on flat

Slope, aspect: <1° - Level None

Soil: Sand,Clay Red,Brown

Rocks: - -

Abundance: No rocks

Size: -

Fire: > 5yrs

Condition: Excellent

Notes: None -

Veg Unit: e

Location (NW): | 50J 497272 6768987 = :

Species Height Cover Species Height Cover

Acacia ramulosa var. ramulosa 3 25 Dodonaea inaequifolia 2.5 2

Acacia tetragonophylla 3 5 Eucalyptus loxophleba subsp. supralaevis 8 5

Site: Phase 2 R205 Type: Releve Size: -

Landform: Flat,Plain

Slope, aspect: <1° - Level None

Soil: Clay Red,Orange

Rocks: Ironstone Quartz

Abundance: 50-90% Abundant

Size: 60-200 mm - Cobbles

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 500894 6771860 = SR

Species Height Cover Species Height Cover

Eucalyptus loxophleba subsp. lissophloia 8 15 Sclerolaena diacantha 0.1 1

Ptilotus obovatus 0.3 0.5

Site: Phase 2 R206 Type: Releve Date: 3/11/2020 Botanist: MH

Landform: Hill,Slope, Simple E »

Slope, aspect: 3° - Gentle E

Soil: Sand,Clay Red,Orange

Rocks: Ironstone -

Abundance: >90% Continuous

Size: 6-20 mm - Medium gravel

Fire: > 5yrs

Condition: Excellent

Notes: None

Veg Unit:

Location (NW): | 50J 494170 6770014 :

Species Height Cover Species Height Cover

Acacia ramulosa var. ramulosa 3 15 Hibbertia arcuata 1 0.5

Allocasuarina acutivalvis subsp. prinsepiana 3 5 Persoonia pentasticha 3 1
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Appendix C: Flora Site by Species Matrix
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Abutilon cryptopetalum

Acacia acanthoclada subsp. glaucescens

Acacia acuminata

Acacia andrewsii

Acacia assimilis subsp. assimilis

Acacia aulacophylla

Acacia burkittii

Acacia caesaneura

Acacia colletioides

Acacia diallaga

Acacia duriuscula

0.2

Acacia erinacea

0.2

Acacia exocarpoides

0.1

Acacia karina

1.2

Acacia latior

Acacia puncticulata

0.1

Acacia quadrimarginea

Acacia ramulosa var. linophylla

Acacia ramulosa var. ramulosa

Acacia sibina

Acacia sp. 1

Acacia sulcaticaulis

Acacia tetragonophylla

0.5

0.1

Acacia umbraculiformis

Actinobole uliginosum

0.01

0.1

Allocasuarina acutivalvis subsp. prinsepiana

Allocasuarina campestris

51

110

Allocasuarina dielsiana

20

0.5

12

I

I
Allocasuarina sp.
Allocasuarina tessellata

90

0.5

Alyogyne hakeifolia

Alyxia buxifolia

Amphipogon caricinus var. caricinus

Amyema preissii

Androcalva luteiflora

Clolo|nv|o v

N

Arctotheca calendula

Arthropodium dyeri

Asteraceae sp.

Atriplex bunburyana

Atriplex sp.

Atriplex vesicaria

Atriplex semilunaris

0.01

Austrostipa ?scabra

Austrostipa elegantissima

0.1

Austrostipa eremophila

Austrostipa nitida

Austrostipa scabra

Austrostipa trichophylla

Austrostipa variabilis

0.1
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Bellida graminea

0.1

Blennospora drummondi

0.1

0.01

0.1

Borya sphaerocephala

0.1

25

Brachychiton gregorii

0.1

Brachyscome ciliaris

0.01

Bromus arenarius

Bromus diandrus

Brunonia sp. Goldfields (K.R. Newbey 6044)

Bulbine semibarbata

Bursaria occidentalis

Caesia ’micrantha

0.1

Caesia sp. Wongan (K.F. Kenneally 8820)

Caladenia sp. 1

0.01

Caladenia sp. 2

Calandrinia baccata

[

Calandrinia ?polyandra
L
L

Calandrinia sp.

Calandrinia sp.  Truncate
Markey & S. Dillon 3474)

capsules (A

Callistemon phoeniceus

Callitris columellaris

Calocephalus multiflorus

Calotis hispidula

0.01

0.01

l
L
Calothamnus gilesii
[
[

Calotis multicaulis

0.1

0.1

0.01

0.1

Calycopeplus paucifolius

Cephalipterum drummondii

0.1

0.1

0.1

0.1

Chamaexeros macranthera

Chamelaucium pauciflorum subsp. Perenjori
(B.J Conn 2181)

Chamelaucium sp. Warriedar (A.P. Brown &
S. Patrick APB 1100)

Cheilanthes adiantoides

Cheilanthes brownii

Cheilanthes sieberi subsp. sieberi

Cheiranthera simplicifolia

Chenopodiaceae sp.

Chthonocephalus pseudevax

0.01

Codonocarpus cotinifolius

Comesperma integerrimum

o O

0.1

Convolvulus remotus?

0.1

Cratystylis subspinescens

Cuscuta planiflora

0.1

0.1

0.1

0.1

Cyanicula amplexans

0.01

0.1

Daucus glochidiatus

0.01

0.1

Dianella revoluta var. divaricata

0.01

Dodonaea adenophora

Dodonaea amplisemina

o O

Dodonaea inaequifolia

0.5

0.1

0.1

0.3
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Dodonaea rigida

Drosera sp. Branched styles (S.C. Coffey 193)

Ehrharta longiflora

Enchylaena lanata

Enchylaena tomentosa

Enchylaena tomentosa var. tomentosa

0.01

Eremophila clarkei

0.1

Eremophila eriocalyx

Eremophila forrestii

Eremophila forrestii subsp. forrestii

Eremophila georgei

Eremophila latrobei subsp. latrobei

Eremophila oppositifolia

Eremophila oppositifolia subsp. angustifolia

Eremophila pantonii

I
I
I
Eremophila oldfieldii subsp. oldfieldii
I
I
I
I

Eremophila serrulata

Eriachne pulchella subsp. pulchella

Eriochiton sclerolaenoides

Eriochiton sclerolaenoides?

Erodium cygnorum

Erymophyllum glossanthus

Eucalyptus clelandiorum

Eucalyptus ewartiana

Eucalyptus kochii subsp. plenissima

Eucalyptus loxophleba subsp. lissophloia

Eucalyptus loxophleba subsp. supralaevis

Eucalyptus salubris

Euphorbia tannensis subsp. eremophila

0.01

Exocarpos aphyllus

0.5

Frankenia ?setosa

Frankenia setosa

Gastrolobium laytonii

Gilruthia osbornii

Glischrocaryon aureum

Gnephosis arachnoidea

0.2

Gnephosis brevifolia

0.3

0.01

0.1

Gnephosis tenuissima

Goodenia ?pinnatifida

0.2

0.1

Goodenia berardiana

0.1

Goodenia mimuloides

Goodenia pusillifiora

Grevillea ?obliquistigma

0.1

Grevillea extorris

0.1

Grevillea globosa

Grevi

0.2

Grevillea paniculata

Grevillea pterosperma

I
I
llea hakeoides subsp. stenophylla
i
i
i

Grevillea scabrida

0.01

0.1
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Grevillea subtiliflora

Hakea invaginata

Hakea preissii

Hakea recurva

Hakea sp. 1

0.1

Halgania anagalloides

0.1

0.1

Haloragis odontocarpa

Haloragis trigonocarpa

0.01

0.01

Hemigenia botryphylla

Hemigenia macphersonii

1.5

0.2

Hemigenia sp. Yalgoo (A.M. Ashby 2624)

Hemigenia tichbonii

Hemigenia yalgensis

Hibbertia arcuata

Hyalosperma glutinosum subsp. glutinosum

Hyalosperma glutinosum subsp. venustum

Hyalosperma glutinosum?

Hybanthus floribundus subsp. curvifolius

Hybanthus floribundus subsp. floribundus

0.2

Hydrocotyle dimorphocarpa

0.01

Hydrocotyle intertexta

0.01

Hypochaeris glabra

0.01

Lamiaceae sp. 1

Lemooria burkittii

Lepidium oxytrichum

Lepidium sp.

Lepidosperma costale

0.1

Lepidosperma sp. Blue Hills (A. Markey & S.
Dillon 3468)

0.1

Leptosema aphyllum

0.1

Leucopogon sp. Clyde Hill (M.A. Burgman
1207)

Lobelia winfridae

Lysimachia arvensis

Maireana ?tomentosa

Maireana georgel

0.5

0.2

Maireana tomentosa

Maireana trichoptera

0.2

0.1

15

0.5

Maireana triptera

0.1

0.1

Malleostemon tuberculatus

Marsdenia australis

Melaleuca eleuterostachya

Melaleuca hamata

Melaleuca nematophylla

o O |O |Oo

Melaleuca scalena

l
l
Melaleuca radula
l
l

Melaleuca stereophloia

Mesembryanthemum nodiflorum

Micromyrtus acuta
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Micromyrtus trudgenil

Millotia myosotidifolia

Mirbelia ?microphylla

Mirbelia depressa

Mirbelia microphylla

Monachather paradoxus

0.01

Monoculus monstrosus

Myriocephalus guerinae

0.01

Myriocephalus pygmaeus

0.01

Nicotiana rotundifolia

0.01

Olearia humilis

Olearia muelleri

Olearia pimeleoides

0.1

0.1

Parietaria cardiostegia

0.01

0.1

Pauridia glabella var. glabella

Pentameris airoides

0.01

Persoonia manotricha

Persoonia pentasticha

Petrorhagia dubia

Phebalium tuberculosum

Philotheca brucei subsp. brucei

Philotheca deserti subsp. deserti

Philotheca sericea

Phlegmatospermum drummondii

Phyllangium sulcatum

Pimelea avonensis

0.2

Pimelea microcephala subsp. microcephala

0.1

Pittosporum angustifolium

Plantago debilis

Poaceae sp.

Podolepis aristata subsp. affinis

Podolepis capillaris

0.01

0.5

/s
Podolepis gardneri
Podolepis lessonii

0.6

Pogonolepis muelleriana

0.01

Prostanthera althoferi subsp. althoferi

Prostanthera patens

Psydrax suaveolens

Pterostylis ?spathulata

Ptilotus divaricatus

Ptilotus eremita

0.01

Ptilotus exaltatus

0.01

Ptilotus gaudichaudii

0.1

Ptilotus helipteroides

Ptilotus obovatus

0.1

0.01

Ptilotus schwartzii

Rhagodia drummondii

0.1

0.1

Rhagodia eremaea

Rhodanthe ?oppositifolia subsp. oppositifolia

0.01

‘ \ Spectrum
o ECOLOGY

126




Mount Mulgine | Flora & Vegetation Assessment

Rhodanthe chlorocephala subsp. ?splendida - - - - - - - - - - - - 0.01 - - - - - - 0.01 - - - - - - - - - - - - _ _
Rhodanthe chlorocephala subsp. rosea - - - - - - - - - - - 0.1 - - - - - - - - - - - - - - - - - - - _ _ _
Rhodanthe chlorocephala subsp. splendida - - - - - - - - - - 0.01 | - - - - - - - - - - - - - - 01 - - - - - - - -
Rhodanthe citrina - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rhodanthe collina - - - - - - - - - - - - - - - 7 oo | - - 02 - 2 - 01 01 - - - - - - - - -
Rhodanthe laevis - - - - 0.1 - - - - - 0.01 - - - - - - - - - - - 01 - - - - - _ - _ _ _ _
Rhodanthe manglesii - 0.01 - - - 0.01 | 0.1 - - - - 0.1 - - - - - - - - - - 01 - - - - - - - - - - -
Rhodanthe maryonii - - - - - - - - - - - - - - - - - - - - - - 0.1 - - . . . . - - - _ _
Rhodanthe oppositifolia subsp. oppositifolia - 0.01 - - - - - - - - - - - - - - - - - 01 - - 01 - - - - - - - - - - -
Rhodanthe polycephala 0.01 | 0.02 - - - - - - - - - - - - - - - - - - - - - - R - - - - - - _ - -
Rhodanthe stricta - - 0.1 - 0.5 - 0.1 - - - - - - - - - - - - - - - - - - - - - - - - - - -
Roepera ovata 0.01 | 0.1 - - - - - - - 0.1 - - - - 0.1 - - - - 0.01 - - - - - - - - - - - - - -
Roepera similis - - - - - - - - - - - - - - - - - - 0.1 - - - - - - - - - - - - - - -
Rostraria pumila - - - - - - - - - 0.1 - - 0.01 - - - - - 02 - - - - - - - - - - - - - - -
Rytidosperma setaceum - - - - - - - - - - - - - - - - - - 0.1 - - - - - - - - - - - - - - -
Santalum acuminatum - - - - - - - - - - - - - - - - - 2 - - - - - - - 0 - - - - - - - -
Santalum spicatum - - - - - - - - - - - - - - - - - - - - - - - - - 0 - - - - - - - -
Scaevola spinescens 1 0.5 - - - 0.1 - 0.1 0.2 - - - - - - - - 0.1 0.1 - 7 - - - - - - - - - 1 - 0.1 -
Schoenia cassiniana - - - - - 0.1 0.5 0.1 - - 0.1 - 0.01 | 0.1 - 0.2 | 0.01 - - 0.1 | 001 | 05 0.1 0.1 0.1 - - - - - - - - -
Schoenus nanus - - - - - - - - - - - - - - - - - - - - - - 0.1 . - - - - - - _ _ - -
Sclerolaena densiflora - - - - - - - - - - - - - - 0.01 - - - - - - - - - - - - - - - - - - -
Sclerolaena diacantha - - - - - - - - 0.1 01 | - - - - 0.2 - - - - - - - - - - 0 - - - - - - - -
Sclerolaena drummondii - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - -
Sclerolaena fusiformis - - - - - - - - 0.01 - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _
Sclerolaena gardneri 0.1 0.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Senecio glossanthus - - - - - - - - - - - - - - - - 0.01 - 0.11 - - - - - - 01 - - - - _ _ _ _
Senna artemisioides subsp. filifolia 1 - - - - - - - - - - - - - - - - 10 - - 10 - - - . 0 . . - 1 1 05 - -
Senna artemisioides subsp. x artemisioides - - - - - - - - - - - - - - 0.1 - 1 - - 15 - - - - - - - - - - - - _ _
Senna charlesiana - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R - - -
Senna sp. Austin (A. Strid 20210) - - - - - - - - 0.1 0.1 - - - - - - - - 1 - - - - - - 0 - - - - 1 - - -
Senna stowardii - - - - - - - - - - - - - - - - - - - - - - - - - 0 . . : - , , - -
Seringia elliptica - - - - - - - - - - - - - - - - - - - - - - - - - 01 - - - - - - - -
Seringia velutina - - - - - - - - - - - - - - - - - - - - - - - - - 0 . . : - , , - -
Sida ?sp. Dark Green Fruits (S. van Leeuwen

2260) - - - - - - - - - - |- - - - - - - - - - oot | 01| - - - - - - - - - - - -
Sida calyxhymenia - - - - - - - - - - - - - - - 01 - - - - - - 0.1 - - 0.1 - - - - - - - -
Sida sp. Dark Green Fruits (S. van Leeuwen

2260) - - - - - - - - - - |- - - |02 ] - - - - - - - - - - o1l o - - 101 ]001] 05001 - -
Sida sp. Golden calyces glabrous (H.N. Foote

32) - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Silene gallica - - - - - - - - - - - - - - - - 0.01 - - - - - - - - - - - - - - - - -
Sisymbrium erysimoides - 0.01 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Solanum cleistogamum - - - - - - - - - - - - - - - - - - - - - - - - 02 - - - - - - - - _
Solanum lasiophyllum - 0.01 0.1 0.1 - 0.01 - 0.1 - - - 0.1 | 0.01 | 01 0.1 0.1 0.5 0.1 - 0.2 0.1 0.1 0.1 0.1 0.1 - - - - 0.1 1 - - -
Solanum nummularium - - - - - - - - - - - - - - - - 0.01 - - - - - - - - - - - R - R R - -
Sonchus oleraceus - - - - - - - - - - - - - - - - 0.01 - - - - - - - - - - - - - R R - -
Spergula pentandra - - - - - - - 0.2 - - - - - - - - - - 0.1 - - - - - - - - - R - - - - -
Stenanthemum poicilum - - - - - - - - - - - - - - - - - - - - - - - - - 0 . . . 01 - - - _
Stenopetalum anfractum 0.01 | 0.01 - - 0.01 | 0.01 | 0.01 - - - 0.1 0.1 0.1 - 0.1 01 | 001 | 0.1 - 02 | 001 | 01 0.1 - 0.1 - - - - - - - - -
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Stenopetalum filifolium - - - - - 0.01 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Styphelia serratifolia - - 0.1 - - - - - - - - - - - - - - - - - - - - 0.1 - - - - 0.1 - 01 | 01 - - - 1
Tecticornia ?halocnemoides - - - - - - - - - - 5 - - - - - - - - - - - - - - - - 0 - - - - - - - -
Thryptomene costata - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 - 10 - - - - - -
Thysanotus manglesianus 0.01 - 0.01 | 0.01 | 0.01 | 0.01 - 0.01 - - - 0.1 - - - 0.1 - 0.1 - - - 0.01 | 01 - 0.1 - 0.1 - - - - - - - - -
Thysanotus pyramidalis - - - - 0.01 - - - - - - 0.01 - 0.01 - - - - - - - - - - - - - - - - - - - - - -
Trachymene cyanopetala - - - - - - - - - - - - - - - - 05 | 01 0.1 - - 0.01 | 01 0.1 - 0.01 | 01 - - - - - - - - -
Trachymene ornata - - 1 0.01 0 0.1 01 | 001 | 05 - - 0.01 | 0.1 | 0.01 | 01 - 01 ] 02 - - - 0.01 - 0.1 0.1 0.1 - - - - - - - - - -
Trichanthodium skirrophorum - - - - - - - 0.01 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Triglochin sp. A Flora of Australia (G.J.

Keighery 2477) - - - - - - - - - - - - - - - - - 001 - - - - - - - - - - - - - - - - - -
Velleia rosea - 0.1 20 | 041 - 0.01 1 0.2 - - - 0.2 2 0.1 1 0.01 | 52 1 01 | 041 - 0.2 2 1 0.1 0.1 20 - - - - - - - - -
Vincetoxicum lineare - - - 0.01 | 0.01 - - - - - - 0.01 - 0.01 - 001 | - 001 ] 01 - - - - - - - - - - - - - - - - -
Waitzia acuminata var. acuminata 02 | 001 | 01 | 001 1 01 ] 01 | 01 ] 0.02 | 001 - 0.1 - - 1 - 02 | 001 ] 01 | 01 - - - 2 - 1 01 - - - - - - - - -
Waitzia nitida - 0.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Wurmbea densiflora - - 0.5 - 0.01 - 0.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Wurmbea sp. Paynes Find (CJ. french 1237) | - - - - - - - - - - - 1001 ] 01 - - - 0.1 - - - - 1001 | - |00 - - - - - - - - - - - -
Xanthosia kochii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Abutilon cryptopetalum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _
Acacia acanthoclada subsp. glaucescens - - - - - 12 2 - - - - - - - - 0.1 - 2 - - - - - - - - - _ _ _ _ _ - _ _ _
Acacia acuminata - - - - - 1 - 9 - 7 2 1 15 2 - - - - 8 12 15 - 5 - - - - - 5 1 7 - - - - -
Acacia andrewsii - - - - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _
Acacia assimilis subsp. assimilis - - - 18 - - - - - - - - - - - - 1 - - - - - - - - - - - _ _ _ _ - _ _ _
Acacia aulacophylla - - - - - - - - - - - - - - - - - - - - - - - - - - 2 - - - - R - R R -
Acacia burkittii - - - - 5 - 0.1 - - - - - - - 4 - - - - - - 02 - - - - - - - - - - - - - _
Acacia caesaneura - - - - - - - - 1 - - - - - - - - 2 2 - - - - - - - - - - - - _ _ _ _ _
Acacia colletioides - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _
Acacia diallaga - - - - - - - - - 3 - - - - - - - - - 6 - - - - - - - - - - - - - - - -
Acacia duriuscula - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Acacia erinacea - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ _ _ _ _
Acacia exocarpoides - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _
Acacia karina - - 1 2 2 - - 2 - 2 - - 1 - - - - - - 2 0.4 - - - - - - - - 1 - 8 - - - -
Acacia latior - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Acacia puncticulata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R R -
Acacia quadrimarginea - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _
Acacia ramulosa var. linophylla - - - - - - - - - - - - - - - - - 5 - - - - - - - - . . . . - - - - _ _
Acacia ramulosa var. ramulosa 35 8 - 2 - 1 - - 5 - 15 23 - - 5 - 8 1 - - - - - - 5 - - - - - 2 - 3 - 25 15
Acacia sibina - - - - - - - - - - - - - - 3 - - - 0.1 - - - - - - - - - - - - R - - - _
Acacia sp. 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _
Acacia sulcaticaulis - - 1 4 3 - - - - - - - 0.5 - - - - - - - - 3 - - - - 0 - - - - 80 - - - -
Acacia tetragonophylla 1 1 - - - 40 - 4 - 2 2 2 1 - 0.5 - - 2 2 2 0.01 - 2 - 5 - - - - - - - - - 5 -
Acacia umbraculiformis - 10 - - - - - - 0.5 62 - - - - - - - - - 8 15 - - - - - - 10 - - - - - 12 - -
Actinobole uliginosum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Allocasuarina acutivalvis subsp. prinsepiana
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Allocasuarina campestris

Allocasuarina sp.

it
it
Allocasuarina dielsiana
it
it

Allocasuarina tessellata

Alyogyne hakeifolia

Alyxia buxifolia

Amphipogon caricinus var. caricinus

Amyema preissii

Androcalva luteiflora

Arctotheca calendula

Arthropodium dyeri

Asteraceae sp.

Atriplex bunburyana

Atriplex sp.

Atriplex vesicaria

Atriplex semilunaris

Austrostipa ?scabra

Austrostipa elegantissima

Austrostipa eremophila

Austrostipa nitida

Austrostipa scabra

Austrostipa trichophylla

Austrostipa variabilis

Bellida graminea

Blennospora drummondii

Borya sphaerocephala

Brachychiton gregorii

Brachyscome ciliaris

Bromus arenarius

Bromus diandrus

Brunonia sp. Goldfields (K.R. Newbey 6044)

Bulbine semibarbata

Bursaria occidentalis

Caesia ’micrantha

Caesia sp. Wongan (K.F. Kenneally 8820)

Caladenia sp. 1

Caladenia sp. 2

andrinia ?polyandra

Calandrinia baccata

l
Cal
l
l

Calandrinia sp.

Calandrinia sp.  Truncate
Markey & S. Dillon 3474)

capsules  (A.

Callistemon phoeniceus

Callitris columellaris

Calocephalus multiflorus

Calotis hispidula

[
l
Calothamnus gilesii
l
l

Calotis multicaulis

Calycopeplus paucifolius

22

0.5

0.5

10

15

10
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Cephalipterum drummondii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Chamaexeros macranthera - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Chamelaucium pauciflorum subsp. Perenjori
(B.J Conn 2181) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _
Chamelaucium sp. Warriedar (A.P. Brown &
S. Patrick APB 1100) - - - - - - - 0.1 - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _
Cheilanthes adiantoides - 0.1 - 1 - - - - - - - - - - - - - - - - - - - - - - - 0.1 - - - - - - - - -
Cheilanthes brownii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cheilanthes sieberi subsp. sieberi 0.01 - - - ] 001 - - - - - - - - - - - - - - - - - - - - - - - - . - - - - _ _ _

Cheiranthera simplicifolia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Chenopodiaceae sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Chthonocephalus pseudevax - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Codonocarpus cotinifolius - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Comesperma integerrimum - - - - - - - - - - 0.8 - - - - - - - - - - - - - - - - - - - - - - - - - -

Convolvulus remotus? - 0.1 - 0.1 - - - 0.1 - 0.1 - 0.1 - - - - - - - 1 - - - - - - R - - - - - - - - - -

Cratystylis subspinescens - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cuscuta planiflora - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Cyanicula amplexans - - - - - - - - - - - - - - - - - - - - - - - - - - 0.1 - . : . : - - - - _

Daucus glochidiatus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Dianella revoluta var. divaricata - - - - - - - - 0.01 - 001 | - - - 0.1 - - - 0.01 - - 0.01 - - - - - - - - - - - - - - -
Dodonaea adenophora - - 0.01 1 - - - - - - - - 0.01 - - - - - - - - - - - - - - - - - - - - - - - -

Dodonaea amplisemina - - - - - - - - - - - - - - - - - - - - 2 - - - - - - - - - - - - - - - -
Dodonaea inaequifolia - - - - - 35 - - - 2 - - - - - - - - - 7 0.01 - - 2 - - - - - - 2 - - - p) - -
Dodonaea rigida - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Drosera sp. Branched styles (S.C. Coffey 193) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Ehrharta longiflora - - - - - - - - - - - - - - - - - - - - - - - - - - - 01 - - - - - . . - _

Enchylaena lanata - - - - - - - - - - - - - - - - - - - - - - - - - - - - . : . : - - - - _

Enchylaena tomentosa - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Enchylaena tomentosa var. tomentosa - - - - - - 0.01 - - - 01 | - - - - - - 0.1 - - - - - - - - - - - - - - - - - - -
Eremophila clarkei 0.2 1 0.01 1 - - - - - - - - 0.1 - - - 0.01 1 - 1 0.01 - - - - - - - - - - - - - - - -
Eremophila eriocalyx - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Eremophila forrestii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R R - R
Eremophila forrestii subsp. forrestii - - - - - - - - - - - - - - - - - - - - 0.2 - - - - - - - - - - - - - _ - _

L
Eremophila georgei - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Eremophila latrobei subsp. latrobei - 12 - 4 - - - - 0.1 - - - - - 0.2 - 0.5 - - - - - - - - - - - - - _ _ _ _ _ _ _
Eremophila oldfieldii subsp. oldfieldii - - - - - 6 - - - - - 1 - - - - - 11 - - - - - - - 0.1 - - - - 1 - - R R - -
Eremophila oppositifolia - - - - - - 7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
/s
L
/s

Eremophila oppositifolia subsp. angustifolia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Eremophila pantonii - - - - - - - - - - - - - - - - - - - - - - - - - - - - . : . : - , , - -

Eremophila serrulata - - - - - - - - - - - - - - - - - - - 5 - - - - - - - - - - - - - - - - _

Eriachne pulchella subsp. pulchella - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _

Eriochiton sclerolaenoides - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ - - _ - - _ _ -

Eriochiton sclerolaenoides? - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R - - - - - - _
Erodium cygnorum - 0.1 - - - - - 0.1 - 0.1 - 0.1 - 0.1 - - - - - 01 | 001 - - - - - - - - , - _ - _ - . -
Erymophyllum glossanthus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Eucalyptus clelandiorum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5 - - - -

Eucalyptus ewartiana - - - - - - - - - - - 12 - - - - - - 1 - - - - - - - - - - - - - - - - - -

Eucalyptus kochii subsp. plenissima - - - - - - - - - - - - - - - - - - - - - - - 20 - - - - - - 20 - - - - - -

Eucalyptus loxophleba subsp. lissophloia - - - - - - - - - - - - - - - - - 22 - - - - - - - - - - - - - - - _ _ 15 -
Eucalyptus loxophleba subsp. supralaevis - - - - - 60 5 - - - 8 - - - - - - - - - - - - - 2 2 : - - _ - _ 3 - 5 - _
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Eucalyptus salubris - - - - - - - - - - - - - - - 18 - - - - - - - - - - - - - - - - - _ _ - _

Euphorbia tannensis subsp. eremophila - 01 | 0.0 - - - - - - - - - - - - - - - - - - - - - . . - - - - _ _ _ _ B _ B

Exocarpos aphyllus - - - - - 1 1 - - - - - - - - - - - 05 - - - - - - - - - - - - - 5 - - - -

Frankenia ?setosa - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - _ _ - _ _ _ _

Frankenia setosa - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - _ - - - _ _
Gastrolobium laytonii - - - - 0.1 5 - - - - - - - - - - - - - - - 05 - - - - 0.1 - - - - - - - - - -
Gilruthia osbornii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ - _

Glischrocaryon aureum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Gnephosis arachnoidea - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Gnephosis brevifolia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Gnephosis tenuissima - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Goodenia ?pinnatifida - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Goodenia berardiana - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ - _ _ _ -

Goodenia mimuloides - - - - - - - - - - - - - - - - - - - - - - _ _ - - _ - - _ _ _ - _ _ _ _

Goodenia pusilliflora - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Grevillea ?obliquistigma - - - - - - - - - - - - - - - - - - - - - - - - - - - - . : . : - - - - -

Grevillea extorris - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ - _ _ _ -

Grevillea globosa - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Grevillea hakeoides subsp. stenophylla - - - - - - - - - - - - - - - - - - - - - - 0.1 - 0.1 - - - - - - - - - - - -

Grevi

[
[
Grevillea pterosperma - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - - - - - . . _
[
[

Grevillea scabrida - - - - - - - 1 - 7 - - 0.1 - - - - - 3 5 1 - - - - - - - 5 - - - - - - - -
Grevillea subtiliflora - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - _

I
I
I
lea paniculata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 02 - - - - - - -
|
|
|

Hakea invaginata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Hakea preissii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Hakea recurva - - - - - - - - - - - - - - - - - - - - - - _ _ - _ _ - - _ _ - - _ _ - _

Hakea sp. 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ _ - -

Halgania anagalloides - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Haloragis odontocarpa - - - - - - - - - 0.1 - - - - - - - - - 1 - - - - - - - - - - - - - _ _ - _

Haloragis trigonocarpa - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Hemigenia botryphylla - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Hemigenia macphersonii - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - R R - R
Hemigenia sp. Yalgoo (A.M. Ashby 2624) - - - - - - - - - - - - - - - - - - 0.01 - - - - - - - - - - - - _ _ _ _ _ _
Hemigenia tichbonii - - - 1 0.01 6 - - - 1 - - - - - - - - 0.21 - 0.01 - - - - - - - - - - - - - _ _ _
Hemigenia yalgensis - - - - - - - - - - - - 0.01 - - - - - - - - - - - - - - - - - - - - R R - R
Hibbertia arcuata - - - - - - - - 0.5 - - - - - - - - - - - - - - - - - - - - - - - - _ _ - 05
Hyalosperma glutinosum subsp. glutinosum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Hyalosperma glutinosum subsp. venustum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Hyalosperma glutinosum? - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - _

Hybanthus floribundus subsp. curvifolius - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - -

Hybanthus floribundus subsp. floribundus - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ - _ - _ _ _ _

Hydrocotyle dimorphocarpa - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Hydrocotyle intertexta - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Hypochaeris glabra - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - - - - _

Lamiaceae sp. 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Lemooria burkittii - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _

Lepidium oxytrichum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Lepidium sp. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - -
Lepidosperma costale - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Lepidosperma sp. Blue Hills (A. Markey & S.
Dillon 3468) - - - 8 - - - - - - - - - - - - - - 3 - - - - - - - - - - - - - - - - - -
Leptosema aphyllum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Leucopogon sp. Clyde Hill (M.A. Burgman
1207) - - - - - - - - - - - - - - - - - - 0.1 - - - - - - - - - - - - - - - - - -

Lobelia winfridae - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - _

Lysimachia arvensis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Maireana ?tomentosa - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _

Maireana georgei - - - - - - - - - - - - - - - - - 15 - - - - - - - - - - - _ - _ - _ _ - _
Maireana tomentosa - - - - - - 1 - - - 0.1 - - - - 0.1 - 1 - - - - - - - - - - - - - _ _ _ _ _ _

Maireana trichoptera - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Maireana triptera - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Malleostemon tuberculatus - - 1 - - - - - - - - - - - - - - - - - - - - _ - - _ - - - _ _ _ - _ _ _

Marsdenia australis - - - - - - - - - - - - - - - - - - - - - - _ _ - - _ - - - _ _ - - _ _ _

Melaleuca eleuterostachya - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Melaleuca hamata - - - - - - - - - - - - 2 - - - - - - - - - _ _ - - _ - - _ _ _ - _ _ _ _

Melaleuca nematophylla - - - - - - - - - - - - - - 03 - 05 - - - - 2 - - - - 5 - - - - - - - - - -

Melaleuca scalena - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ _ _ _ - _

l
l
Melaleuca radula - - - - - - - 1 - - - - 0.1 - - - - - - - - - - - - - - - - - - - - - - - -
l
l

Melaleuca stereophloia 4 - 3 - - - - - - - - - - - - - - - 15 - - - - - - - - - - - - - - _ _ _ _

Mesembryanthemum nodiflorum - - - - - - - - - - - - - - - - - - - - - - - - - 01 - - - - - - - - - - -
Micromyrtus acuta - - - - - - - - 15 - - - - - 15 - 15 - - - - - - - - - - - - _ _ _ _ _ _ _ _

Micromyrtus trudgenii - - - - - - - - - - - - - - - - - - - - - 0.1 - - - - 0.1 - - - - - - - - - -
Millotia myosotidifolia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - _

Mirbelia ?microphylla - - - - - - - - - - - - - - - - - - - - - - - - - - 01 - - - - - - - - - _

Mirbelia depressa - - 0.1 - - - - - - - - - - - - - - - 0.01 - - - - - - - - - - - - - - - - - -
Mirbelia microphylla - - - - - - - 0.1 - 0.1 - - 0.01 - - - - - - - - 01 - - - - - - - - - - - - _ - _
Monachather paradoxus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Monoculus monstrosus - - - - - - - - - - - - - - - - - - - - - - - - - 0.1 - . . , , , , , , , ,

Myriocephalus guerinae - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - -

Myriocephalus pygmaeus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Nicotiana rotundifolia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R - R - - - - -

Olearia humilis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ - _

Olearia muelleri - - - - - - 4 - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ - _

Olearia pimeleoides - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R R - R

Parietaria cardiostegia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pauridia glabella var. glabella - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - _

Pentameris airoides - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ - _ _ - -

Persoonia manotricha - - - - - - - - - - - - - - - - - - ) - - - - - - - - - - _ - _ _ _ _ _ _

Persoonia pentasticha - - - - - 1 - - 1 0.1 - - - - 2 - 1 - 0.1 - - - - - - - - - - - - - - - - - 1

Petrorhagia dubia - - - - - - - - - - - - - - - - - - - - - - - - - - - 01 - - - - . , , . ,

Phebalium tuberculosum - - - - - - - - - - - - - - - - - - - - - 5 - - - - : . . : - 2 - , - - -

Philotheca brucei subsp. brucei - - - - - - - - 0.01 - - - - - - - 0.5 - - - - - - - - - - - - _ _ _ _ _ _ _ _
Philotheca deserti subsp. deserti - 2 - 0.1 - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - -
Phlegmatospermum drummondii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Phyllangium sulcatum - - - - - - - - - - - - - - - - - - - - - - - - - . . . . . - - - - _ _ _

Pimelea avonensis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ - _ _ - _

Pimelea microcephala subsp. microcephala - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pittosporum angustifolium - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _
Plantago debilis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ - _
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Poaceae sp. - - - - - - - - - - - |- - - - - - - - - - - - - - - - - - - - - - - - - -

Podolepis aristata subsp. affinis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Podolepis capillaris - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

[
Podolepis gardneri - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _
Podolepis lessonii - - - - - - - - - - - - - - - - - - - - - - - - - - - 01 - - - - - - - - _

Pogonolepis muelleriana - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Prostanthera althoferi subsp. althoferi - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _
Prostanthera patens - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ - - _ _

Psydrax suaveolens - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pterostylis ?spathulata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ptilotus divaricatus - - - - - - - - - - - - - - - - - - - - - - - - - 0.1 - - - - - - - - - - -

Ptilotus eremita - - - - - - - - - - - - - - - - - - - - - - _ _ - - _ - - _ _ _ - _ _ _ _

Ptilotus exaltatus - - - - - 1 - - - - - - - - - 0.1 - - - - - - - _ - - - - - _ - _ _ _ _ _ _

Ptilotus gaudichaudi - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Ptilotus helipteroides - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ptilotus obovatus - 0.1 - - - 11001 1 - 8 1 4 - - - - - 1 - 5 (001 - - - - - - 1 - - - - 105 - - 105 ] -
Ptilotus schwartzii - - - - - - - - - - - - - - - - - 0.1 - - - - - - - - - - - - - - - - - - -

Rhagodia drummondii - - - - - 1 0.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Rhagodia eremaea - - - - - - - - - - 0.01 | 0.1 - - - - - - - - - - - - - - - - - - - - - - - - -

Rhodanthe ?oppositifolia subsp. oppositifolia - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rhodanthe chlorocephala subsp. ?splendida - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - - - - - _ . _
Rhodanthe chlorocephala subsp. rosea - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rhodanthe chlorocephala subsp. splendida - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - - - - _ . _

Rhodanthe citrina - - - - - - - - - - - - - - - - - - - - - - - - - - 0.1 . . : . : - - - - _

Rhodanthe collina - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ - _ _ _ -

Rhodanthe laevis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - _ _ _ -

Rhodanthe manglesii - - - - - - - - - - - - - - - - - - - - - - - - - - - . . : . : - , , - -

Rhodanthe maryonii - - - - - - - - - - - - - - - - - - - - - - - - - 0.1 - . . : . , - , , - -

Rhodanthe oppositifolia subsp. oppositifolia - - - - - - - - - - - - - - - - - - - - - - - - : : : - - , - - - - , , ,
Rhodanthe polycephala - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Rhodanthe stricta - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R - R

Roepera ovata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Roepera similis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R R - -

Rostraria pumila - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - R

Rytidosperma setaceum - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Santalum acuminatum - - - - - 1 - - - - - - - - - - - - - - - - - - - _ _ _ - _ - _ - _ _ - -

Santalum spicatum - - - 2 - - - - - _

Scaevola spinescens 0.5 - - - - - - - - - 0.01 1 - - - - - - - - - - - 5 - - : . . , 2 , - - - - -

Schoenia cassiniana - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _

Schoenus nanus - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ - - _ _ - -

Sclerolaena densiflora - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Sclerolaena diacantha - - - - - - 0.5 - - - - - - - - - - - - - - - - - - - - - - - _ _ - _ _ 1 _

Sclerolaena drummondii - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ - _

Sclerolaena fusiformis - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ _ - _

Sclerolaena gardneri - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _

Senecio glossanthus - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Senna artemisioides subsp. filifolia - - - - - 4 - - - - 02 | 01 - - - - - 3 - - - - - 20 | 15 - - - - - 2 - 3 - - - -
Senna artemisioides subsp. x artemisioides -
Senna charlesiana 0.01 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Senna sp. Austin (A. Strid 20210) - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - -
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Seringia elliptica

Seringia velutina

Sida ?sp. Dark Green Fruits (S. van Leeuwen
2260)

Sida calyxhymenia

Sida sp. Dark Green Fruits (S. van Leeuwen
2260)

Sida sp. Golden calyces glabrous (H.N. Foote
32)

Silene gallica

Sisymbrium erysimoides

Solanum cleistogamum

Solanum lasiophyllum

Solanum nummularium

Sonchus oleraceus

Spergula pentandra

Stenanthemum poicilum

Stenopetalum anfractum

Stenopetalum filifolium

Styphelia serratifolia

Tecticornia ?halocnemoides

Thryptomene costata

Thysanotus manglesianus

Thysanotus pyramidalis

Trachymene cyanopetala

Trachymene ornata

Trichanthodium skirrophorum

Triglochin sp. A Flora of Australia (G.J.
Keighery 2477)

Velleia rosea

Vincetoxicum lineare

Waitzia acuminata var. acuminata

Waitzia nitida

Wurmbea densiflora

Wurmbea sp. Paynes Find (C.J. French 1237)

Xanthosia kochii
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Appendix D: Stylidium scintillans Targeted Flora Search, Memo
- [IIWIEEEEEEEEEETEEE 0 ———

135

Spectrum
\)C ECOLOGY



' Spectrum
ECOLOGY

30 April 2020

RE: Mt Mulgine Targeted Threatened Flora Survey, Stylidium scintillans

Claire McGuire
Senior Environmental Advisor
Tungsten Mining NL

Dear Claire,

Spectrum Ecology completed a targeted Threatened flora survey for the Threatened flora species, Stylidium
scintillans in 2019. This species is known to occur in the vicinity of Tungsten’s Mt Mulgine Project area.
Botanists, Carmel Forrester and Raimond Oirifici, conducted the survey for the Mt Mulgine tenements
M59/425, E59/1324, M59/386 and M59/387 from the 5 to 7 September 2019. There were no populations of
the Threatened flora species S. scintillans found in the Study Area.

This site was revisited in March 2020 by Botanists Carmel Forrester and Melissa Hay for the second phase
of a detailed flora survey. During this survey potential habitat for S. scintillans was opportunistically sighted.
This potential habitat was classified as Unsuitable (see Table 2).

This memo updates the S. scintillans memo, previously submitted to Tungsten Mining in October 2019.
Specifically, this memo provides:

» More detail of the September 2019 targeted survey methodology; and

e Commentary on previous S. scintillans habitat assessment from Terratree Pty Ltd (2013). This report
was made available to Spectrum Ecology in March 2020, after the targeted survey and first submission
of this memo and after the second phase detailed flora survey in (March 2020).

Please contact me if you require any further information in relation to the above.

Yours sincerely,
Carmel Forrester
Botanist

© Spectrum Ecology Pty

PO Box 314 Leederville WA 6902
Ph: (08) 9317 8233

w: www.spectrumecology.com.au

e: info@spectrumecology.com.au
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INTRODUCTION

Scope of works

Tungsten Mining NL (Tungsten Mining ) is developing the Mt Mulgine Project (Mt Mulgine or the Project)
which is located in the Yalgoo bioregion of Western Australia (Thackway & Cresswell, 1995). The Project
consists of two main areas; the Mulgine Hill and the Mulgine Trench deposits. Both are within the tenement
M59/425. Additional proposed site infrastructure includes a Processing Plant and ROM Pad, Waste Rock
Landforms, Stockpiles, Tailings Storage Facility, and Camp facilities which will be located within the M59/425,
M59/387 and M59/386 tenements.

Tungsten Mining engaged Spectrum Ecology to undertake a flora and vegetation assessment and targeted
Threatened flora survey for Stylidium scintillans in tenements M59/425, E59/1324, M59/386 and M59/387.
The targeted flora survey of these combined four tenements will be referred to as the “Study Area” (see
Figure 1). This Memo outlines the findings from the targeted Threatened flora survey for S. scintillans
conducted in September 2019 and updates the previously submitted memo with:

e More detail of the September 2019 targeted survey methodology; and

e Commentary on previous S. scintillans habitat assessment conducted by Terratree Environmental
(2013) (see section headed: Previous Habitat Assessment in the Study Area). This report was made
available to Spectrum Ecology in March 2020, after the targeted survey and first submission of this
memo and after the second phase detailed flora survey in (March 2020). Had the report been
available prior to mobilisation, it would have been used as a reference to help inform the survey.

Targeted Threatened Flora Species Stylidium scintillans

Database searches and previous surveys for the Mt Mulgine Flora and Vegetation Study Area indicate that
the Threatened flora (TF) species, S. scintillans, is known to occur in the vicinity of the Mt Mulgine Project
Area (see Figure 1).

Three previously recorded locations of S. scintillans were documented in the vicinity of the Mt Mulgine
Project Area. These populations are west (1.2 km) and north-west (1.6 and 2.0 km) of the Study Area and
mapped in Figure 1. Co-ordinates for the existing populations are not available publicly and have been
excluded from this memo. Co-ordinates can be supplied separately to TGN upon request.

Prior to the targeted survey, Spectrum’s botanists familiarised themselves with S. scintillans, including the
appearance, size, form, diagnostic features, distribution, habitat, phenology, associated species, and
associated geology. The botanists also thoroughly read and discussed the journal article defining
Microgeophytic Triggerplants (Wege, 2012). This journal article contains a taxonomic key to identify S.
scintillans and was utilised throughout the field survey.

Authorisation to Take or Disturb Threatened Species was obtained for this targeted survey (Authorisation
Number: TFL 59-1920). A copy of this can be supplied upon request. Requirements for this licence are
understood and were adhered to during the Targeted Survey.
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METHODOLOGY
Survey Timing

The targeted flora survey was conducted by two Botanists from 5 to 7 September 2019 (six person days).
The Study Area was revisited in March 2020 by two Botanists for the second phase of a detailed flora survey.
During this survey, potential habitat for Stylidium scintillans was opportunistically sighted.

Field survey timing for the targeted flora survey was selected to coincide with the optimal flowering season
of S. scintillans as stipulated in Section 3.1.5 of the Threatened and Priority Flora Report Form — Field Manual
(DBCA 2017). Stylidium scintillans flowers from early August to mid-September (Wege, 2012). Peak flowering
time is subject to rainfall and seasonal variation.

Project Team

Details on the field team for the targeted Threatened flora survey are included in Table 1.

Table 1: Project Team

Botanist Qualification Experience License

FB62000134
Carmel Forrester BSc (Sust Dev) 5 years

TFL 59-1920
Raimond Orifici BSc (Hort Hons) 15 years FB62000158

Pre-field Potential Habitat Selection

Prior to field mobilisation, potential habitat sites were selected using aerial imagery, taking into account the
known populations, habitat, and associated geology. Specifically, known populations of S. scintillans were
mapped and areas within the tenement with similar geology, and aerial appearance were selected. This was
the preliminary habitat selection and was revised once ground-truthing commenced.

Survey Effort
Known Habitat

Wege (2012) describes the potential habitat for S. scintillans as "confined to the upper slopes and summits
of low rises and breakaways composed of highly weathered granitic basement rock with weathered or
colluvial ironstone rock and kaolinitic residue. It grows in rocky, shallow, pale-brown clay loam soils, with
individuals sometimes growing out of rock fissures. It occurs in open shrubland with the following overstory
species combinations:

e Micromyrtus acuta, Acacia assimilis subsp. assimilis and Melaleuca nematophylla,
e Acacia aulacophylla, Micromyrtus trudgenii and Melaleuca nematophylla; and
e Acacia ramulosa and A. aulacophylla.

Stylidium scintillans tends to be associated with Boyra sphaerocephala and has been observed growing in
sympatry with the perennial Triggerplant S. longibracteatum. Individuals of S. scintillans are generally found
in bare, open areas between shrubs, often occurring in large numbers over a very small area’

Habitat suitability of potential areas within the Study Area, were determined by afore quoted reference
(Wege, 2012), in conjunction with a habitat assessment at the known S. scintillans population location.
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Ground-truthing

Botanists, Carmel Forrester and Raimond Orrifici, traversed potential habitats likely to contain the Threatened
flora species, S. scintillans, occurring within the Study Area.

To refine the ground-truthing effort, the botanists located and assessed the closest known population of
Stylidium scintillans, 1.2 km west of the Study Area. The location of this population was obtained from the
DBCA database search prior to mobilisation.

Locating the known S. scintillans population strengthened the survey effort, ensuring:

Appropriate habitat areas were traversed;
Appropriate geology was targeted;

Seasonal field survey timing was accurate; and
Field effort direction was accurate.

Thirty-two individual plants of varying life stages were recorded from the known population. This population
was searched and recorded in accordance with the DBCAS requirements for assessment of Threatened flora
populations (DBCA 2017). The Threatened and Priority Flora Report Form has been submitted to the DBCA
Threatened Species & Communities Branch.

To further refine the ground-truthing effort, botanists sought to better understand the geology present in
the Study Area by consulting with TGN site Geologist, Henry Thomas. This consultation confirmed:

e lronstone was present as Banded Ironstone Formation (BIF) at the known S. scintillans location;
Some rock samples taken from potential habitat identified as weathered granitic basement rock;
There were no known locations of BIF on the tenement; and

e The main areas of weathered granitic breakaways were covered in our preliminary habitat selection.

Refining the Habitat Selection

The pre-field potential habitat selection was refined based on the known habitat and ground truthing
(outlined above). When ground-truthing, each potential habitat was classified as optimal to unsuitable,
based upon:

Presence of ironstone and or BIF;

Presence of weathered granitic basement rock;
Presence of clay-loam;

Presence of associated species; and

Presence of bare open areas.

This classification is outlined in Table 2 and mapped in Figure 2 and Figure 3.

For areas identified as optimal habitat, the botanists walked transects with 5 m spacing. For areas of sub-
optimal habitat, 50 — 100 m spacing was used. Selected rocky outcrops or breakaways were traversed along
the breakaway edges at 5 m spacing.

There were no areas of optimal habitat recorded in the Study Area during the targeted survey. All areas of
interest were targeted and searched or discarded as unsuitable during the refining habitat selection process.

w
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Table 2: Criteria for Classification of Stylidium scintillans Potential Habitat

Criteria for Classification Optimal Sub-optimal 1 Sub-optimal 2~ Unsuitable
Lightly coloured aerial imagery Present Present Present Present
Presence of ironstone and or BIF Present Absent Absent Absent
Presence of weathered granitic basement rock Present Present Present Absent
Presence of breakaways Present Present Absent Absent
Presence of clay-loam between rocks Present Absent Absent Present
Presence of associated species (as outlined by Wege 20712) Present Present Present Absent
Presence of bare open areas Present Absent Present Absent
Presence of leaf litter Absent Present Absent Absent

Plate 3: Sub-optimal 2 Plate 4: Unsuitable Habitat

4
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Requirements for Assessment of Threatened Flora Populations

The Department of Biodiversity, Conservation and Attractions require location, sighting or collection
information to be submitted on a Threatened and Priority Flora Report Form when a population of
conservation significant flora is recorded. The technical guidance for recording Threatened flora is outlined
in the Threatened and Priority Flora Report Form — Field Manual (DBCA 2017) and requires recording the
following criteria:

e Comment on species presence/absence;
e Land access permission granted;
¢ Description of location including:

- Photo;

- Waypoint co-ordinates;

- Map;

- Vegetation description; and

- Nearest town and directions to get to location without co-ordinates.

e A boundary polygon of the population, where population boundaries are defined by no more than
500 m between plants and not separated by tenure or abiotic feature;

o Number of minutes spent searching per 100 m?;

e Area of population in m?; and

e Records of life stages of plants including dead plants.

Previous Habitat Assessment at the Study Area

One previous assessment of potential habitat for S. scintillans was conducted in the vicinity of the Study
Area by ecological consultants Terratree Pty Ltd (2013). Terratree assessed 26 small study areas in and up to
70 km north of the Study Area, as a detailed and targeted Threatened and priority flora survey effort.
Approximately ten of these study areas occur within the TGN Study Area. Details of this report were not
available prior to mobilisation of the Spectrum targeted or detailed flora surveys (September 2019 and
March 2020 respectively).

Terratree consulted the same Stylidium journal article (Wege, 2012) as Spectrum for reference to potential
habitat, and visited six known populations of Stylidium scintillans during their assessment. Section 3.4 and
Appendix 1 of Terratree’s assessment (2013) outlined their approach for assessing potential habitat for S.
scintillans as: "rocky outcroppings, low rises, breakaways or ridges composed of granitic, lateritic or ironstone
material. The presence of Micromyrtus acuta would also be considered to indicate suitable habitat, whether
or not it occurred in a rocky outcrop location”.

Based on this survey methodology, Terratree identified areas of potential Stylidium scintillans habitat in the
Study Area. Some of these areas were also identified by Spectrum. From Terratree's description it appears
their assessment of potential habitat is somewhat broader than the graded classification employed by
Spectrum. This is demonstrated by including any area with presence of Micromyrtus acuta as potential
habitat, with or without the presence of suitable geology and substrate.

Overall, the methodology to classify potential habitat for Stylidium scintillans employed by each of the
consultancies is comparable and has given overlapping results in each instance.
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RESULTS & DISCUSSION

No individuals of Stylidium scintillans (Threatened) were recorded in the Study Area.

Eight areas of potential habitat were identified from the previous habitat assessment at the Study area
(Terratree, 2013). Sixteen areas of potential habitat were ground-truthed during the 2019 targeted flora
survey. Only the existing population’s habitat, Habitat SE_10, was an area of optimal habitat for Stylidium
scintillans. The habitat assessment of each of these areas is indicated in Table 3 and Figure 3.

It is unlikely that any S. scintillans populations occur in the Study Area, given that:

e Areas of potential habitat were identified in the Preliminary Habitat Selection prior to mobilisation
and the targeted search areas were further refined and classified in the field;

e Botanists sought to understand the Study Area’s geology and other key factors likely to indicate
presence of the Threatened flora species, S. scintillans;

e Areas were searched in accordance with the guidance from the Threatened and Priority Flora Report
Form;

e There was no habitat classified as “optimal” recorded in the Study Area;

e The field botanists had sufficient experience and information to conduct the targeted search and

identify the species; and

Field survey timing was optimal.

|//
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Table 3: Classification of Potential Habitat Areas of the Project

Potential Habitat Sites

Presence of

weathered granitic
Presence of
breakaways

P
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basement rock
Classification
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=
=
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—

Presence of
associated species

Presence of clay-
loam between rocks
Presence of bare
open areas
Presence of leaf

Terratree Previous Potential Habitats

Habitat TT_19.1 Present Absent Present Present Unknown Present Unknown Unknown Sub-optimal 1
Habitat TT_19.2 Absent Absent Present Absent Unknown Present Unknown Unknown Unsuitable
Habitat TT_19.3 Present Absent Present Present Unknown Present Unknown Unknown Sub-optimal 1
Habitat TT_30.1 Present Absent Present Present Unknown Present Unknown Unknown Sub-optimal 1
Habitat TT_31.1 Absent Absent Absent Present Unknown Present Unknown Unknown Unsuitable
Habitat TT_31.2 Absent Absent Absent Present Unknown Present Unknown Unknown Unsuitable
Habitat TT_31.3 Absent Absent Absent Absent Unknown Present Unknown Unknown Unsuitable
Habitat TT_31.4 Present Absent Present Present Unknown Present Unknown Unknown Sub-optimal 1
Spectrum Ecology Potential Habitats

Habitat SE_01 Present Absent Absent Absent Present Absent Absent Absent Unsuitable
Habitat SE_02 Present Absent Absent Absent Present Absent Absent Absent Unsuitable
Habitat SE_03 Present Absent Present Present Absent Present Absent Present Sub-optimal 1
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Habitat SE_04 Present Absent Present Present Absent Present Absent Present Sub-optimal 1
Habitat SE_05 Present Absent Absent Absent Present Absent Absent Absent Unsuitable
Habitat SE_06 Present Absent Present Absent Absent Present Present Absent Sub-optimal 2
Habitat SE_07 Present Absent Present Present Absent Present Absent Present Sub-optimal 1
Habitat SE_08 Present Absent Present Present Absent Present Absent Present Sub-optimal 1
Habitat SE_09 Present Absent Present Absent Absent Present Present Absent Sub-optimal 2
Habitat SE_10 Present Present Present Present Present Present Present Absent Optimal”
Habitat SE_11 Present Absent Present Present Absent Present Absent Present Sub-optimal 1
Habitat SE_12 Present Absent Absent Absent Present Absent Absent Absent Unsuitable
Habitat SE_13 Present Absent Absent Absent Present Absent Absent Absent Unsuitable
Habitat SE_14 Present Absent Absent Absent Present Absent Absent Absent Unsuitable
Habitat SE_15 Present Absent Present Absent Absent Present Present Absent Sub-optimal 2
Habitat SE_16 Present Absent Present Present Absent Present Absent Present Sub-optimal 1

A existing population
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LIMITATIONS AND CONSTRAINTS

Table 4: Limitations and Constrains of the Targeted Survey

Limitation Constraint Comment

Availability of contextual information

or clearing.

. No Database searches were conducted prior to the survey.
at a regional and local scale.
Competency/experience of the team ) . . s .
_p y/exper : ) The field botanists Carmel Forrester and Raimond Orifici have suitable
carrying out the survey, including No . . . : .
) . : : experience conducting botanical surveys in Western Australia.
experience in the bioregion surveyed.
! The known S. scintillans population was found in suitable condition to
Proportion of flora recorded and/or i : : .- . .
. DU No conclusively identify. There were no Stylidium species found in the Study
collected, any identification issues.
Area.
Was the appropriate area full ) _— o
pprop Y No All areas of potential habitat identified were searched.
surveyed (effort and extent).
Access to some rocky breakaways was difficult. There were no vehicle
Access restrictions within the survey No tracks to the central foothills. However, the south western foothills were
area. adequately searched and found to be sub-optimal habitat for S.
scintillans.
The field survey was conducted in September during the optimal
Survev timina. rainfall season of flowering time of the targeted species, S. scintillans. This is in accordance
y 9 ' No with the Threatened Priority Flora Report Form — Field Manual. Location
survey. ! . ) )
of the known population of S. scintillans confirmed that the species was
in flower at the time of the survey.
Disturbance that may have affected :
P y nave at No disturbances were recorded at the Study Area that have affected the
the results of survey such as fire, flood No

results of the survey.
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Appendix E: Confirmed Desktop Records
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Taxa F[;C i Reference Status | Easting [\[e]gigllale] Comment

Acacia diallaga R000241 APM (2012b) P1 | 496080 | 6773325 Yes confirmed
Acacia diallaga R042909 Terratree (2013/2014) P1 497519 6772798 Yes confirmed
Acacia diallaga R042920 Terratree (2013/2014) P1 497557 6772901 Yes confirmed
Acacia karina R043348 Terratree (2013/2014) P1 497593 6772896 Yes confirmed
Acacia karina R043628 Terratree (2013/2014) P1 499766 677151 Yes confirmed
Acacia karina R043823 Terratree (2013/2014) P1 500839 6773012 Yes confirmed
Acacia karina R004994 Woodman (2012) P1 496200 6773340 Yes confirmed
Acacia karina R005095 Woodman (2012) P1 495444 6770734 Yes confirmed
Acacia subsessilis RO00628 | APM (2012b) P3 496709 | 6772113 Data error, group of records
changed to Acacia sulcaticaulis
Acacia subsessilis R000608 APM (2012b) P3 496554 6772572
Acacia subsessilis R0O00610 APM (2012b) P3 496411 6772511 No Acacia subsessilis found,
Acacia subsessilis R000612 APM (2012b) P3 496554 6772574 removed
Acacia subsessilis RO00614 APM (2012b) P3 496104 6773242
Acacia sulcaticaulis R0O00719 APM (2012b) P1 496763 6772128 Yes confirmed
Acacia sulcaticaulis R000764 APM (2012b) P1 496732 6772079 Yes confirmed
Acacia sulcaticaulis R042306 APM (2017a) P1 497333 6772064 Yes confirmed
Acacia sulcaticaulis R042341 APM (2017a) P1 497633 6772026 Yes confirmed
Acacia sulcaticaulis R042128 APM (2018a) P1 499255 6771642 Yes confirmed
Acacia sulcaticaulis R003664 gg% Borger Botanical | p, 497281 6769715 Yes confirmed
Acacia sulcaticaulis RO03666 gg% Borger Botanical | p, 497288 | 6769414 Yes confirmed
Acacia sulcaticaulis R003749 é;g% Borger Botanical P1 497908 6769670 Yes confirmed
Acacia sulcaticaulis R003776 é;g%y) Borger Botanical | o, 498185 | 6770269 Yes confirmed
Allocasuarina tessellata R043919 Terratree (2013/2014) P1 497517 6772790 Yes confirmed
Allocasuarina tessellata R043965 Terratree (2013/2014) P1 498514 6769665 Yes confirmed
Allocasuarina tessellata R044041 Terratree (2013/2014) P1 500103 6773088 Yes confirmed
Allocasuarina tessellata R042533 APM (2017a) P1 497340 6772057 Yes confirmed
Allocasuarina tessellata R042561 APM (2017a) P1 497091 6771246 Yes confirmed
Austrostipa blackii R004377 WAH/TPFL P3 497072 6773583 No recorded
Chamelaucium sp.
Warriedar (A.P. Brown & R044151 Terratree (2013/2014) P1 497480 6772812 Yes confirmed

S. Patrick APB 1100)
Chamelaucium sp. Yalgoo

(V. Chadwick 1816) R000829 APM (2012b) P1 496416 6773736
&hi'g:fxzf%fg Yalgoo | onos3s | APM 2012b) P1 496688 | 6773722 Specimens collected from area
Chamelaucium sp. Yalgoo and identifigd * .
) R0O00851 APM (2012b) P1 496677 6773747 Chamelaucium sp. Warriedar
(Y. Chadwick 1816) ’
Chamelaucium sp. Yalgoo (A.P. Brown & S. Patrick APB
(V. Chadwick 1816) R000853 APM (2012b) P1 496752 6773742 1100)
Chamelaucium sp. Yalgoo
(Y. Chadwick 1816) R004146 WAH/TPFL P1 496416 6773798
Dodonaea amplisemina R044235 Terratree (2013/2014) P4 497552 6773019 Yes confirmed
Dodonaea amplisemina R044241 Terratree (2013/2014) P4 497597 6773004 Yes confirmed
Drummondita fulva R000983 APM (2012b) P3 495767 6773362 ID error
Drummondita fulva R001009 APM (2012b) P3 495727 6773244 ID error
Drummondita fulva R002964 APM (2017b) P3 497755 6771958 ID error
Grevillea scabrida R0O01610 APM (2012b) P1 496217 6773358 Yes confirmed
Grevillea scabrida R0O01803 APM (2012b) P1 497012 6773680 Yes confirmed
Grevillea scabrida R044440 Terratree (2013/2014) P1 497483 6772814 Yes confirmed
Grevillea scabrida R024499 Woodman (2012) P1 494453 6769635 Yes confirmed
Grevillea subtiliflora R002235 APM (2012b) P3 496151 6773291 Yes confirmed
Grevillea subtiliflora R044799 Terratree (2013/2014) P3 497103 6771238 Yes confirmed
Grevillea subtiliflora R024689 Woodman (2012) P3 497231 6773113 Yes confirmed
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Taxa :T;C i Reference Status | Easting [\[e]gigllale] Comment
Hydrocotyle )
R004189 WAH/TPFL 496156 6773185 Yes confirmed
dimorphocarpa
Lepidosperma sp. Blue
Hills (A. Markey & S. R025494 Woodman (2012) P1 497744 6770959 Yes confirmed
Dillon 3468)
Lepidosperma sp. Blue
Hills (A. Markey & S. R025742 Woodman (2012) P1 494453 6769635 Yes confirmed
Dillon 3468)
Lepidosperma sp. Blue
Hills (A. Markey & S. R025743 Woodman (2012) P1 499549 6771171 Yes confirmed
Dillon 3468)
Micromyrtus acuta R030032 Woodman (2012) P3 496301 6772970 Yes confirmed
Micromyrtus trudgenii R042729 APM (2017a) P3 497398 6772063 Yes confirmed
Micromyrtus trudgenii R030651 Woodman (2012) P3 497249 6771019 Yes confirmed
Persoonia pentasticha R045073 Terratree (2013/2014) P3 497392 6770572 Yes confirmed
Persoonia pentasticha R045096 Terratree (2013/2014) P3 497516 6770642 Yes confirmed
Persoonia pentasticha R045106 Terratree (2013/2014) P3 497559 6772819 Yes confirmed
Persoonia pentasticha R045145 Terratree (2013/2014) P3 498498 6769866 Yes confirmed
Persoonia pentasticha R045226 Terratree (2013/2014) P3 500874 6772958 Yes confirmed
Persoonia pentasticha R035445 Woodman (2012) P3 495565 6773324 Yes confirmed
Persoonia pentasticha R035458 Woodman (2012) P3 494280 6769635 Yes confirmed
Persoonia pentasticha R035459 Woodman (2012) P3 500734 6772029 Yes confirmed
Rhodanthe collina R037521 Woodman (2012) P3 496171 6773177 Yes confirmed
Stenanthemum poicilum R004736 WAH/TPFL P3 500702 6770662 Yes confirmed
Stenanthemum poicilum R038509 Woodman (2012) P3 500702 6770663 Yes confirmed

* = Provided in electronic data of desktop assessment records
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Appendix F: Likelihood of Occurrence of Significant Flora
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Likelihood

Status
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Habitat

Distance of

Closest Record
to Project (km)

high. Fl. yellow & cream & purple, Sep to Dec or
Jan.

lateritic gravel. Sandplains, lateritic ridges.

Acacia diallaga P1 FABACEAE Dense perennial spreading shrub. Grows in skeletal soils on slopes or crests of low 0
rocky hills in open Acacia and Allocasuarina
shrubland. Basalt.
Low Acacia epacantha P3 FABACEAE Dense, bushy, spiny shrub, 0.2-0.5(-0.7) m high. Lateritic gravelly loam or clay. 168.9
Fl. yellow, Jul to Aug.
Low Acacia formidabilis P3 FABACEAE Diffuse, pungent shrub, 0.2-0.6 m high. Fl. yellow, | Yellow or red/brown sand. Undulating plains, 335
Aug to Sep. hillsides.
Low Acacia imitans T (EN/CR) FABACEAE Low, dense, spreading, intricate & prickly shrub, Rocky red loam. Rocky hills. 40.0
0.2-1m high, to 2 m wide. Fl. yellow, Aug to Sep.
Acacia karina P1 FABACEAE Straggling, woody shrub, to 1.5 m high, phyllodes | Red-brown silty clay loam with ironstone pebbles, | 0
terete with appressed hairs between nerves. banded ironstone, shalestone. Rocky slopes.
Acacia subsessilis P3 FABACEAE Rounded, straggly, pungent shrub, 1-2 m high. Fl. | Red sand or stony gravel over ironstone. Rocky 0
yellow, Jul to Aug. hills.
Acacia sulcaticaulis P1 FABACEAE Multi-stemmed onconic shrub. Quiartz substrates on steep slopes, ridges and 0
along rock creek courses, in shrublands.
Acacia woodmaniorum T (-/EN) FABACEAE Intricately branched, prickly, hard shrub, to 2 m Skeletal red silt, red-brown soil, banded ironstone, | 3.1
high. laterite. Slopes, sides of hills, crests of ridges,
ranges, disturbed overburden of mine sites.
Allocasuarina ramosissima P3 CASUARINACEAE Dioecious, somewhat divaricate shrub, 0.3-1.2 m Lateritic soils, gravel. 168.8
high.
Allocasuarina tessellata P1 CASUARINACEAE Dioecious shrub or tree, 3-5 m high. Loam, sand. Greenstone & dolerite boulders. 0
Angianthus micropodioides P3 ASTERACEAE Erect or decumbent annual, herb, 0.03-0.15 m Saline sandy soils. River edges, saline depressions, | 19.0
high. Fl. yellow-white, Nov to Dec or Jan to Feb. claypans.
High Angianthus prostratus P3 ASTERACEAE Prostrate annual, herb. Fl. white-yellow, Jul to Sep. | Red clay or loamy soils. Saline depressions. 73
Low Anigozanthos humilis subsp. p2 HAEMODORACEAE Erect, hirsute rhizomatous, herb, to 0.9 m high. Grey-white sand, rich brown sandy loam, sandy 154.9
Badgingarra (S.D. Hopper 7114) clay, alluvial soils. Low plains, river-banks, winter-
wet swamps.
- Austrostipa blackii P3 POACEAE Tufted perennial, grass-like or herb, 1 m high. Fl. 0
Sep to Nov.
Low Baeckea sp. Perenjori (J.W. p2 MYRTACEAE Rounded shrub, ca 0.5 m high, 1T m wide. Fl. pink, Loam, clay. 54.0
Green 1516) Aug.
Low Banksia borealis subsp. elatior P3 PROTEACEAE Compact, pungent, non-lignotuberous shrub, 1- Lateritic gravelly soils, yellow sand. Hillslopes. 1274
2.5 m high. Fl. yellow-orange, Jul to Nov.
Low Banksia scabrella P4 PROTEACEAE Much-branched, lignotuberous shrub, 0.6-2 m White, grey or yellow sand, sometimes with 175.2
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Low Beaufortia bicolor P3 MYRTACEAE Dense shrub, 0.3-1m high. Fl. red & yellow & White sand over laterite. Sandplains. 146.7
orange, Nov to Dec.
Low Beyeria cinerea subsp. cinerea P3 EUPHORBIACEAE Low dense shrub. Sandy soils. Coastal areas. 2273
High Bossiaea sp. Jackson Range (G. P3 FABACEAE Spiny shrub. Breakaway, laterised ironstone, red-brown clay 6.0
Cockerton & S. McNee LCS loam soils.
13614)
High Calandrinia kalanniensis P2 MONTIACEAE Semi-erect to erect tuberous, perennial, herb, to Shallow brown clay, often gritty, derived from 0.1
0.09 m high. Fl. pink-white, Nov to Dec or Jan. eroded granite. Rock outcrops, herbfields.
High Calandrinia sp. Warriedar (F. p2 MONTIACEAE Decumbent to semi erect annual herb. Hill slopes and rocky outcrops. Lateritic/granite 5.1
Obbens 04/09) outcrops.
Low Calothamnus arcuatus P2 MYRTACEAE 142.8
High Calotis sp. Perrinvale Station P3 ASTERACEAE Annual herb. BIF rocky hillslopes. 13
(R.J. Cranfield 7096)
Low Calytrix ecalycata subsp. P3 MYRTACEAE Erect, open shrub, 1-1.5 m high. FI. yellow, Jul or Yellow or white sand, sandy gravel, clay loam, 1381
ecalycata Sep to Oct. granite, sandstone. Uplands, valley flats, ridges,
hills, road verges.
Chamelaucium sp. Warriedar P1 MYRTACEAE Low shrub. Low slopes and flats. Basalt. 0
(A.P. Brown & S. Patrick APB
1100)
Chamelaucium sp. Yalgoo (Y. P1 MYRTACEAE Perennial shrub. Upper slope. Red loamy clay on rocky ground. 0
Chadwick 1816)
High Cyanicula fragrans P3 ORCHIDACEAE Tuberous, perennial, herb, 0.06-0.12 m high. Fl. Red loam. Flat granite outcrops. 2.5
blue, Aug to Sep.
Low Dasymalla axillaris T (CR/CR) LAMIACEAE Low shrub. Flowering time July, September, 40.0
October, November or December.
Low Daviesia speciosa T (EN/EN) FABACEAE Many-stemmed shrub, 0.3-0.8 m high. Fl. red, Apr | Gravelly lateritic soils. Undulating plains, rises. 144.8
to May.
Low Desmocladus elongatus P4 RESTIONACEAE Rhizomatous, perennial, herb (sedge-like), 0.25- White or grey sand. Dry kwongan. 154.6
0.5 m high. FI. Aug to Dec.
High Dicrastylis linearifolia P3 LAMIACEAE Much-branched shrub, 1-3 m high, inflorescence Red sand. Sandplain. 2.3
with scale-like indumentum; upper surface of
leaves hairy; stamens usually 5. Fl. white, Nov to
Dec.
Dodonaea amplisemina P4 SAPINDACEAE Dioecious, multi-stemmed shrub, 0.3-1m high. Red-brown sandy clay on basalt and gabbro and 2.5
banded ironstone or on dolerite and quartzite.
Rocky hills.
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Low Dodonaea scurra P1 SAPINDACEAE Dioecious, multi-stemmed shrub, 0.4-1 m high. Fine to coarse gravel, brown sandy loam, banded | 121.0
ironstone. Upper slopes of hills and crests of rock
outcrops.

Drummondita fulva P3 RUTACEAE Erect, branching shrub, 0.5-1.5 m high. Skeletal, shallow, acidic soils of orange-red or <5 km
red-brown sandy loams and clayey silts.
Footslopes, lower to upper slopes and hillcrests.

Low Enekbatus ?dualis P1 MYRTACEAE Shrub, to 0.75 m high. Fl. pink, Sep. Orange-brown silty sand, brown clayey sand, 72.6
granite. Low hills, gentle mid to upper slopes, rock
outcrops.

Low Eremaea acutifolia P3 MYRTACEAE Spreading, dense shrub, 0.4-0.7(-1) m high. Fl. Grey or yellow sand. Sandplains. 142.2

orange/pink, Aug to Nov.

High Eremophila grandiflora P3 SCROPHULARIACEAE Large, resinous shrub, to 3 m high. Stony red-brown sandy-clay. On slopes and along | 13.3
drainage lines.

High Eremophila oldfieldii subsp. P1 SCROPHULARIACEAE Shrub or tree, 1-6 m high. Fl. yellow-orange-red- Clay, loam, calcareous sand, rocky soils. Stony 5.2

papula pink, May to Oct. creek beds, rocky sites, granite outcrops,
breakaways, undulating plains.
High Eremophila sericea P1 SCROPHULARIACEAE Shrub to 1.5 m. Red-brown clay loam. Low rocky rises. 6.1
Medium Eremophila sp. Thundelarra (B. P1 SCROPHULARIACEAE Shrub 2-3 m. Watercourse. Rangeland. Brown/red sand/loam. 291
Buirchell BB 324)

Low Eremophila viscida T (EN/EN) SCROPHULARIACEAE Shrub, 1.2-4 m high. Fl. green-white-yellow, Sep Granitic soils, sandy loam. Stony gullies, 40.0

to Nov. sandplains.

Low Eucalyptus beardiana T (VU/EN) MYRTACEAE (Mallee), 3-5 m high, bark smooth. FI. cream- Red or yellow sand. Sand dunes & ridges. 40.0

white, Aug to Sep.

Low Eucalyptus jutsonii subsp. kobela | P1 MYRTACEAE (Mallee), 4-8 m high, bark rough over most of Deep yellow to orange sand. Broad and subdued | 20.7

stems, grey. rises high in the landscape.

Low Eucalyptus macrocarpa subsp. P4 MYRTACEAE (Spreading or sprawling mallee), 0.8-4 m high, White or grey sand over laterite. Hillslopes, ridges, | 142.0

elachantha bark smooth, grey over salmon pink. Fl. red-pink, | sandplains.
Aug to Sep or Nov to Dec.

Medium Eucalyptus synandra T (VU/VU) MYRTACEAE (Mallee), 3.5-10 m high, bark smooth. Fl. cream & | Sandy & lateritic soils. 238

pink, Aug or Dec or Jan to Mar.

Low Euryomyrtus recurva P3 MYRTACEAE Shrub, 0.3-1m high. Fl. white-pink, Jul to Sep. Yellow/red sand, brown/yellow sandy clay. Gravel | 18.5
pits, catchment slopes.

Low Frankenia conferta T (EN/VU) FRANKENIACEAE Small shrub. 40.0

Low Gnephosis cassiniana P3 ASTERACEAE Erect annual, herb, 0.01-0.06 m high. Fl. yellow, Sand, clay loam. Saline depressions, low wet 16.1

Sep to Oct. areas.
Medium Gnephosis setifera P1 ASTERACEAE Small annual, herb. Fl. yellow, Sep. Sand. Saline flats. 24.3
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Roadside reserves, shrubland.

High Grevillea globosa P3 PROTEACEAE Spreading, non-lignotuberous shrub, 1-3 m high. Red loam, yellow sand. 14
Fl. cream & white & green/red-brown, Jan or Jun
or Nov.
High Grevillea granulosa P3 PROTEACEAE Compact shrub, 0.4-1.5(-4) m high. Fl. red, Jul to Gravelly sand, loam, clay. Sandplains. 7.4
Oct.
Medium Grevillea leptopoda P3 PROTEACEAE Spreading to erect shrub, 0.6-1.5 m high. Fl. Loam & lateritic gravel, sand, clay. 26.3
white-cream, Aug to Sep.
Low Grevillea phanerophlebia T (-/CR) PROTEACEAE Shrub, 0.9-1.5 m high. Fl. white, Sep. Sand. 147.8
Grevillea scabrida P1 PROTEACEAE Densely & irregularly branched shrub, 0.6-1.5 m Red clay loam, stony loam. 0
high. Fl. green-white/green-yellow/white, Jul.
Grevillea subtiliflora P3 PROTEACEAE Erect to spreading shrub, 1-2.5 m high. Fl. white, Red-brown loam. 0
Apr or Jul to Sep.
High Gunniopsis divisa P3 AIZOACEAE Annual, herb, 0.05-0.1 m high. Fl. white, Aug. Loam, quartz. Roadsides. 19
Low Gyrostemon reticulatus T (CR/CR) GYROSTEMONACEAE | Shrub, ca T m high, presumed extinct. 40.0
Low Hemiandra sp. Eneabba (H. P3 LAMIACEAE Straggly, erect shrub, 0.5-0.9 m high, to 0.4 m Sand. Disturbed sites. 168.3
Demarz 3687) wide. Fl. blue/violet, Feb.
High Hemigenia tichbonii P1 LAMIACEAE Shrubs. Flowering time August or October. 9.6
Low Hensmania chapmanii T (VU/VU) HEMEROCALLIDACEAE | Rhizomatous, tufted perennial, herb, to 0.3 m Yellow-grey or lateritic sand. 1303
high. Fl. yellow-brown, Dec or Jan.
Low Hensmania stoniella P3 HEMEROCALLIDACEAE | Tufted, stilt-rooted perennial, herb, 0.1-0.2 m White, grey or lateritic sand, often winter-wet. 154.0
high. Fl. yellow-cream-white, Sep to Nov.
Low Hybanthus cymulosus T (CR/CR) VIOLACEAE Perennial, herb, 0.15-0.9 m high. Fl. blue-purple, Clay, rocky loam clay. 40.0
May to Jul.
Hydrocotyle dimorphocarpa P1 ARALIACEAE Annual herb. Along creeklines and drainage lines. Red-brown 0
- soils. Rocky grounds.
Low Korthalsella leucothrix P1 SANTALACEAE Aerial, parasitic shrub, leaf apex obtuse, c. 20 19.0
flowers per node. Fl. white, Aug. On Acacia
acuminata and A. craspedocarpa.
- Lepidosperma sp. Blue Hills (A. P1 CYPERACEAE Perennial sedge. Rocky BIF hills. Granite outcrops. Flats. 0
Markey & S. Dillon 3468)
Low Lepidosperma sp. Koolanooka P1 CYPERACEAE Perennial sedge. Rocky hills. 66.5
(K.R. Newbey 9336)
Low Malleostemon decipiens P1 MYRTACEAE 1491
High Melaleuca barlowii P3 MYRTACEAE Shrub, 1.5-1.8 m high. Fl. Apr. Yellow-brown sand or red-brown clay loam. 4.8

( \ Spectrum
o ECOLOGY

157




Mt Mulgine | 2019-2020 Flora & Vegetation Assessment

Desktop

Likelihood

Status

Description

Habitat

Distance of
Closest Record
to Project (km)

Low Melaleuca sclerophylla P3 MYRTACEAE Erect-spreading to prostrate shrub, 0.15-0.9 m Gravelly sand, clayey sand. Granite outcrops, rises. | 144.6
high. Fl. purple-pink, Jun to Sep.
Medium Menkea draboides P3 BRASSICACEAE Prostrate, spreading annual, herb, to 0.6 m wide. Red sand or clay, granite. 10.0
Fl. white/cream, Aug to Sep.
Micromyrtus acuta P3 MYRTACEAE Erect shrub, 0.8-2 m high. Grey-tan silty fine to coarse sand, laterite, granite. | O
Rock outcrops.
Micromyrtus trudgenii P3 MYRTACEAE Erect, open shrub, 1-2 m high. Red-brown loamy clay, yellow-brown soils, gravel, | 0
siltstone, quartz, basalt, banded ironstone,
dolerite. Tops and slopes of hills and ridges.
High Millotia dimorpha P1 ASTERACEAE Erect or ascending annual, herb, ca 0.11 m high. Red loamy soils. 5.6
Fl. yellow-white, Sep.
Persoonia kararae p2 PROTEACEAE Erect, spreading shrub, 1-5 m high. Fl. yellow, Sep | Sandplains. 234
to Nov.
Persoonia pentasticha P3 PROTEACEAE Erect, spreading shrub, 0.4-1.8 m high. Fl. yellow, Sand, loam. Base of granite outcrops. 0
Aug to Nov.
Petrophile globifera P3 PROTEACEAE 140.1
High Petrophile pauciflora P3 PROTEACEAE Shrub, ca 1 m high. Fl. yellow, Sep. Decaying & dissected granite breakaways. 9.9
Low Philotheca nutans P1 RUTACEAE Upright shrub, 0.3-0.9 m high. FI. green-cream- Sandy soils. Low plains, undulating rises, edges of | 34.8
yellow/red-pink, Apr or Jun to Jul or Sep. salt lakes.
Low Phlebocarya pilosissima subsp. P3 HAEMODORACEAE Shortly rhizomatous, compactly tufted perennial, White or grey sand, lateritic gravel. 168.2
pilosissima grass-like or herb, 0.15-0.4 m high. Fl. cream-
white, Aug to Oct.
Low Pityrodia viscida P4 LAMIACEAE Viscid shrub, 0.3-0.6(-1) m high. FI. white, Sep to Lateritic sand. 80.7
Dec or Jan to Feb.
Low Podotheca uniseta P3 ASTERACEAE Ascending to erect, succulent annual, herb, 0.05- White/grey sand, sandy loam. Samphire flats. 320
0.25 m high. Fl. yellow, Sep to Dec.
High Polianthion collinum P3 RHAMNACEAE Rounded shrub, to 1.25 m high. Fl. white-cream, Red clay loam between blocks of banded 39
May to Jul. ironstone. Low hills and slopes.
High Prostanthera sp. Karara (D. P1 LAMIACEAE Lamiaceae shrub. Unknown. 03
Coultas & K. Greenacre Opp 8)
High Psammomoya implexa P3 CELASTRACEAE Large, spreading, much-branched shrub, to Tm Stony rises. 8.1
high. Fl. white, Aug to Oct.
- Rhodanthe collina P3 ASTERACEAE Erect, bushy annual, herb, 0.1-0.25 m high. Fl. Loam. Rocky hills. 0
white & yellow, Aug to Oct.
Low Roycea pycnophylloides T (EN/VU) CHENOPODIACEAE Perennial, herb, forming densely branched, silvery | Sandy soils, clay. Saline flats. 40.0
mats to 1 m wide. Fl. Sep.
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Low Schoenus griffinianus P4 CYPERACEAE Small, tufted perennial, grass-like or herb (sedge), | White sand. 159.4
to 0.1 m high. Fl. Sep to Oct.

Low Stawellia dimorphantha P4 HEMEROCALLIDACEAE | Stilt-rooted perennial, herb, 0.05-0.2 m high. Fl. White, grey, yellow sand. 195.8
purple/cream, Jun to Nov.

- Stenanthemum poicilum P3 RHAMNACEAE Erect or decumbent shrub, 0.15-0.5 m high. Fl. Red clay or sandy clay, loam. 0

white, May to Jun or Sep to Nov.

Low Stylidium pseudocaespitosum p2 STYLIDIACEAE Rosetted perennial, herb, 0.1-0.3 m high, leaves White, grey or yellow sand over laterite. 134.2
tufted, linear, 2-7 cm long, 0.5-2 mm wide, apex Breakaways and hillslopes.
subacute, margin entire, scabrous. Scape
glabrous. Inflorescence racemose. Fl. yellow, Sep
to Nov.

High Stylidium scintillans T (-/VV) STYLIDIACEAE Ephemeral herb 3-10 cm. Granite outcrops. Exposed shaly ironstone with 13

skeletal red clay loam soils.

Low Tecticornia bulbosa T (VU/VU) CHENOPODIACEAE Sprawling shrub, ca 1 m high, 2-3 m wide. Saline sandy clay or red/brown loam. 40.0

Low Thryptomene nitida P3 MYRTACEAE n/a n/a 137.0

Low Verticordia comosa P3 MYRTACEAE Erect, spindly shrub, 1-2.4 m high. Fl. yellow, Oct Yellow or grey sand. 116.4
to Dec.

Low Verticordia rutilastra P3 MYRTACEAE Shrub, 0.2-0.9 m high. Fl. yellow, Sep to Nov. Sand & lateritic gravel. Hills. 148.7

Low Verticordia spicata subsp. T (EN/CR) MYRTACEAE Shrub, to 1 m high. Fl. white-pink, Nov to Dec. Yellow sand, yellow-brown sand, yellow clayey 114.8

squamosa sand. Sandplains, flats, road verges.
Low Vittadinia cervicularis var. P1 ASTERACEAE Annual, herb, more than 0.3 m high. Fl. white- 229.6
occidentalis purple-blue, Aug to Sep.

Medium Wurmbea murchisoniana P4 COLCHICACEAE Cormous, perennial, herb, 0.1-0.26 m high, Seasonally inundated clay hollows, rock pools. 26.1
hermaphrodite. Fl. white, Jul to Sep. Clay, sandy
clay, loam.

Low Wurmbea tubulosa T (EN/VU) COLCHICACEAE Cormous, perennial, herb, 0.01-0.03 m high, Clay, loam. Riverbanks, seasonally-wet places. 148.5
dioecious or sometimes andromonoecious. Fl.
white-pink, Jun to Aug.

A = likely identification errors or no longer occurring
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Family ‘ Taxa Status
Aizoaceae *Mesembryanthemum nodiflorum Weed
Amaranthaceae Ptilotus divaricatus -
Amaranthaceae Ptilotus eremita -
Amaranthaceae Ptilotus exaltatus -
Amaranthaceae Ptilotus gaudichaudii -
Amaranthaceae Ptilotus helipteroides -
Amaranthaceae Ptilotus obovatus -
Amaranthaceae Ptilotus schwartzii -
Apiaceae Daucus glochidiatus -
Apiaceae Xanthosia kochii -
Apocynaceae Alyxia buxifolia -
Apocynaceae Marsdenia australis -
Apocynaceae Vincetoxicum lineare -
Araliaceae Trachymene cyanopetala -
Araliaceae Trachymene ornata -
Araliaceae Hydrocotyle dimorphocarpa P1
Araliaceae Hydrocotyle intertexta -
Asparagaceae Arthropodium dyeri -
Asparagaceae Chamaexeros macranthera -
Asparagaceae Thysanotus manglesianus -
Asparagaceae Thysanotus pyramidalis -
Asphodelaceae Bulbine semibarbata -
Asteraceae Actinobole uliginosum -
Asteraceae *Arctotheca calendula Weed
Asteraceae Asteraceae sp. -
Asteraceae Bellida graminea -
Asteraceae Blennospora drummondii -
Asteraceae Calocephalus multiflorus -
Asteraceae Calotis hispidula -
Asteraceae Calotis multicaulis -
Asteraceae Cephalipterum drummondii -
Asteraceae Chthonocephalus pseudevax -
Asteraceae Cratystylis subspinescens -
Asteraceae Erymophyllum glossanthus -
Asteraceae Gilruthia osbornii -
Asteraceae Gnephosis arachnoidea -
Asteraceae Gnephosis brevifolia -
Asteraceae Gnephosis tenuissima -
Asteraceae Hyalosperma glutinosum subsp. glutinosum -
Asteraceae Hyalosperma glutinosum subsp. venustum -
Asteraceae ?Hyalosperma glutinosum -
Asteraceae *Hypochaeris glabra Weed
Asteraceae Lemooria burkittii -
Asteraceae Millotia myosotidifolia -
Asteraceae *Monoculus monstrosus Weed
Asteraceae Myriocephalus guerinae -
Asteraceae Myriocephalus pygmaeus -
Asteraceae Olearia humilis -
Asteraceae Olearia muelleri -
Asteraceae Olearia pimeleoides -
Asteraceae Podolepis aristata subsp. affinis -
Asteraceae Podolepis capillaris -
Asteraceae Podolepis gardneri -
Asteraceae Podolepis lessonii -
Asteraceae Pogonolepis muelleriana -
Asteraceae Rhodanthe ?oppositifolia subsp. oppositifolia -
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Asteraceae Rhodanthe chlorocephala subsp. ?splendida -
Asteraceae Rhodanthe chlorocephala subsp. rosea -
Asteraceae Rhodanthe chlorocephala subsp. splendida -
Asteraceae Rhodanthe citrina -
Asteraceae Rhodanthe collina P3
Asteraceae Rhodanthe laevis -
Asteraceae Rhodanthe manglesii -
Asteraceae Rhodanthe maryonii -
Asteraceae Rhodanthe oppositifolia subsp. oppositifolia -
Asteraceae Rhodanthe polycephala -
Asteraceae Rhodanthe stricta -
Asteraceae Schoenia cassiniana -
Asteraceae Senecio glossanthus -
Asteraceae *Sonchus oleraceus Weed
Asteraceae Trichanthodium skirrophorum -
Asteraceae Waitzia acuminata var. acuminata -
Asteraceae Waitzia nitida -
Boraginaceae Halgania anagalloides -
Boryaceae Borya sphaerocephala -
Brassicaceae Lepidium oxytrichum -
Brassicaceae Lepidium sp. -
Brassicaceae Phlegmatospermum drummondii -
Brassicaceae *Sisymbrium erysimoides Weed
Brassicaceae Stenopetalum anfractum -
Brassicaceae Stenopetalum filifolium -
Campanulaceae Lobelia winfridae -
Caryophyllaceae *Petrorhagia dubia Weed
Caryophyllaceae *Silene gallica Weed
Caryophyllaceae *Spergula pentandra Weed
Casuarinaceae Allocasuarina acutivalvis subsp. prinsepiana -
Casuarinaceae Allocasuarina campestris -
Casuarinaceae Allocasuarina dielsiana -
Casuarinaceae Allocasuarina sp. -
Casuarinaceae Allocasuarina tessellata P1
Chenopodiaceae Atriplex bunburyana -
Chenopodiaceae Atriplex sp. -

Chenopodiaceae

Atriplex vesicaria

Chenopodiaceae

Atriplex semilunaris

Chenopodiaceae

Chenopodiaceae sp.

Chenopodiaceae

Enchylaena lanata

Chenopodiaceae

Enchylaena tomentosa

Chenopodiaceae

Enchylaena tomentosa var. tomentosa

Chenopodiaceae

Eriochiton sclerolaenoides

Chenopodiaceae

?Eriochiton sclerolaenoides

Chenopodiaceae

Maireana ?tomentosa

Chenopodiaceae

Maireana georgei

Chenopodiaceae

Maireana tomentosa

Chenopodiaceae

Maireana trichoptera

Chenopodiaceae

Maireana triptera

Chenopodiaceae

Rhagodia drummondii

Chenopodiaceae

Rhagodia eremaea

Chenopodiaceae

Sclerolaena densiflora

Chenopodiaceae

Sclerolaena diacantha

Chenopodiaceae

Sclerolaena drummondii

Chenopodiaceae

Sclerolaena fusiformis

Chenopodiaceae

Sclerolaena gardneri
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Family ‘ Taxa Status
Chenopodiaceae Tecticornia ?halocnemoides -
Colchicaceae Wurmbea densiflora -
Colchicaceae Wurmbea sp. Paynes Find (C.J. French 1237) -
Convolvulaceae ?Convolvulus remotus -
Convolvulaceae *Cuscuta planiflora Weed
Cupressaceae Callitris columellaris -
Cyperaceae Lepidosperma costale -
Cyperaceae Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) P1
Cyperaceae Schoenus nanus -
Dilleniaceae Hibbertia arcuata -
Droseraceae Drosera sp. Branched styles (S.C. Coffey 193) -
Ericaceae Leucopogon sp. Clyde Hill (M.A. Burgman 1207) -
Ericaceae Styphelia serratifolia -
Euphorbiaceae Calycopeplus paucifolius -
Euphorbiaceae Euphorbia tannensis subsp. eremophila -
Fabaceae Acacia acanthoclada subsp. glaucescens -
Fabaceae Acacia acuminata -
Fabaceae Acacia andrewsii -
Fabaceae Acacia assimilis subsp. assimilis -
Fabaceae Acacia aulacophylla -
Fabaceae Acacia burkittii -
Fabaceae Acacia caesaneura -
Fabaceae Acacia colletioides -
Fabaceae Acacia diallaga P1
Fabaceae Acacia duriuscula -
Fabaceae Acacia erinacea -
Fabaceae Acacia exocarpoides -
Fabaceae Acacia karina P1
Fabaceae Acacia latior -
Fabaceae Acacia puncticulata -
Fabaceae Acacia quadrimarginea -
Fabaceae Acacia ramulosa var. linophylla -
Fabaceae Acacia ramulosa var. ramulosa -
Fabaceae Acacia sibina -
Fabaceae Acacia sp. 1 -
Fabaceae Acacia sulcaticaulis P1
Fabaceae Acacia tetragonophylla -
Fabaceae Acacia umbraculiformis -
Fabaceae Gastrolobium laytonii -
Fabaceae Leptosema aphyllum -
Fabaceae Mirbelia ?microphylla -
Fabaceae Mirbelia depressa -
Fabaceae Mirbelia microphylla -
Fabaceae Senna artemisioides subsp. filifolia -
Fabaceae Senna artemisioides subsp. x artemisioides -
Fabaceae Senna charlesiana -
Fabaceae Senna sp. Austin (A. Strid 20210) -
Fabaceae Senna stowardii -

Frankeniaceae

Frankenia ?setosa

Frankeniaceae

Frankenia setosa

Geraniaceae

Erodium cygnorum

Goodeniaceae

Brunonia sp. Goldfields (K.R. Newbey 6044)

Goodeniaceae

Goodenia ?pinnatifida

Goodeniaceae

Goodenia berardiana

Goodeniaceae

Goodenia mimuloides

Goodeniaceae

Goodenia pusillifiora
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Family ‘ Taxa Status
Goodeniaceae Scaevola spinescens -
Goodeniaceae Velleia rosea -
Gyrostemonaceae Codonocarpus cotinifolius -
Haloragaceae Glischrocaryon aureum -
Haloragaceae Haloragis odontocarpa -
Haloragaceae Haloragis trigonocarpa -
Hemerocallidaceae Caesia ?micrantha -
Hemerocallidaceae Caesia sp. Wongan (K.F. Kenneally 8820) -
Hemerocallidaceae Dianella revoluta var. divaricata -
Hypoxidaceae Pauridia glabella var. glabella -
Juncaginaceae Triglochin sp. A Flora of Australia (G.J. Keighery 2477) -
Lamiaceae Hemigenia botryphylla -
Lamiaceae Hemigenia sp. Yalgoo (A.M. Ashby 2624) -
Lamiaceae Hemigenia tichbonii P1
Lamiaceae Hemigenia yalgensis -
Lamiaceae Lamiaceae sp. 1 -
Lamiaceae Prostanthera althoferi subsp. althoferi -
Lamiaceae Prostanthera patens -
Lamiaceae Hemigenia macphersonii -
Loganiaceae Phyllangium sulcatum -
Loranthaceae Amyema preissii -
Malvaceae Abutilon cryptopetalum -
Malvaceae Alyogyne hakeifolia -
Malvaceae Androcalva luteiflora -
Malvaceae Brachychiton gregorii -
Malvaceae Brachyscome ciliaris -
Malvaceae Seringia elliptica -
Malvaceae Seringia velutina -
Malvaceae Sida ?sp. Dark Green Fruits (S. van Leeuwen 2260) -
Malvaceae Sida calyxhymenia -
Malvaceae Sida sp. Dark Green Fruits (S. van Leeuwen 2260) -
Malvaceae Sida sp. Golden calyces glabrous (H.N. Foote 32) -
Montiaceae Calandrinia ?polyandra -
Montiaceae Calandrinia baccata -
Montiaceae Calandrinia sp. -
Montiaceae Calandrinia sp. Truncate capsules (A. Markey & S. Dillon 3474) -
Myrtaceae Callistemon phoeniceus -
Myrtaceae Calothamnus gilesii -
Myrtaceae Chamelaucium pauciflorum subsp. Perenjori (B.J Conn 2181) -
Myrtaceae Chamelaucium sp. Warriedar (A.P. Brown & S. Patrick APB 1100) P1
Myrtaceae Eucalyptus clelandiorum -
Myrtaceae Eucalyptus ewartiana -
Myrtaceae Eucalyptus kochii subsp. plenissima -
Myrtaceae Eucalyptus loxophleba subsp. lissophloia -
Myrtaceae Eucalyptus loxophleba subsp. supralaevis -
Myrtaceae Eucalyptus salubris -
Myrtaceae Malleostemon tuberculatus -
Myrtaceae Melaleuca eleuterostachya -
Myrtaceae Melaleuca hamata -
Myrtaceae Melaleuca nematophylla -
Myrtaceae Melaleuca radula -
Myrtaceae Melaleuca scalena -
Myrtaceae Melaleuca stereophloia -
Myrtaceae Micromyrtus acuta P3
Myrtaceae Micromyrtus trudgenii P3
Myrtaceae Thryptomene costata -
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Family ‘ Taxa Status
Orchidaceae Caladenia sp. 1 -
Orchidaceae Caladenia sp. 2 -
Orchidaceae Cyanicula amplexans -
Orchidaceae Pterostylis ?spathulata -
Pittosporaceae Bursaria occidentalis -
Pittosporaceae Cheiranthera simplicifolia -
Pittosporaceae Pittosporum angustifolium -
Plantaginaceae Plantago debilis -
Poaceae Amphipogon caricinus var. caricinus -
Poaceae Austrostipa ?scabra -
Poaceae Austrostipa elegantissima -
Poaceae Austrostipa eremophila -
Poaceae Austrostipa nitida -
Poaceae Austrostipa scabra -
Poaceae Austrostipa trichophylla -
Poaceae Austrostipa variabilis -
Poaceae Bromus arenarius -
Poaceae *Bromus diandrus Weed
Poaceae *Ehrharta longiflora Weed
Poaceae Eriachne pulchella subsp. pulchella -
Poaceae Monachather paradoxus -
Poaceae *Pentameris airoides Weed
Poaceae Poaceae sp. -
Poaceae *Rostraria pumila Weed
Poaceae Rytidosperma setaceum -
Polygalaceae Comesperma integerrimum -
Primulaceae *Lysimachia arvensis Weed
Proteaceae Grevillea ?obliquistigma -
Proteaceae Grevillea extorris -
Proteaceae Grevillea globosa P3
Proteaceae Grevillea hakeoides subsp. stenophylla -
Proteaceae Grevillea paniculata -
Proteaceae Grevillea pterosperma -
Proteaceae Grevillea scabrida P1
Proteaceae Grevillea subtiliflora P3
Proteaceae Hakea invaginata -
Proteaceae Hakea preissii -
Proteaceae Hakea recurva -
Proteaceae Hakea sp. 1 -
Proteaceae Persoonia manotricha -
Proteaceae Persoonia pentasticha P3
Pteridaceae Cheilanthes adiantoides -
Pteridaceae Cheilanthes brownii -
Pteridaceae Cheilanthes sieberi subsp. sieberi -
Rhamnaceae Stenanthemum poicilum P3
Rubiaceae Psydrax suaveolens -
Rutaceae Phebalium tuberculosum -
Rutaceae Philotheca brucei subsp. brucei -
Rutaceae Philotheca deserti subsp. deserti -
Rutaceae Philotheca sericea -
Santalaceae Exocarpos aphyllus -
Santalaceae Santalum acuminatum -
Santalaceae Santalum spicatum -
Sapindaceae Dodonaea adenophora -
Sapindaceae Dodonaea amplisemina P4
Sapindaceae Dodonaea inaequifolia -
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Family
Sapindaceae

‘ Taxa
Dodonaea rigida

Status

Scrophulariaceae

Eremophila clarkei

Scrophulariaceae

Eremophila eriocalyx

Scrophulariaceae

Eremophila forrestii

Scrophulariaceae

Eremophila forrestii subsp. forrestii

Scrophulariaceae

Eremophila georgei

Scrophulariaceae

Eremophila latrobei subsp. latrobei

Scrophulariaceae

Eremophila oldfieldii subsp. oldfieldii

Scrophulariaceae

Eremophila oppositifolia

Scrophulariaceae

Eremophila oppositifolia subsp. angustifolia

Scrophulariaceae

Eremophila pantonii

Scrophulariaceae

l
l
l
l
l
l
l
/s

Eremophila serrulata

Solanaceae Nicotiana rotundifolia -
Solanaceae Solanum cleistogamum -
Solanaceae Solanum lasiophyllum -
Solanaceae Solanum nummularium -

Thymelaeaceae

Pimelea avonensis

Thymelaeaceae

Pimelea microcephala subsp. microcephala

Urticaceae Parietaria cardiostegia -
Violaceae Hybanthus floribundus subsp. curvifolius -
Violaceae Hybanthus floribundus subsp. floribundus -

Zygophyllaceae

Roepera ovata

Zygophyllaceae

Roepera similis

A = recorded 15 m south of Project
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