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EXECUTIVE SUMMARY 

The Fimiston Operational Area forms part of Kalgoorlie Consolidated Gold Mines Pty Ltd’s (KCGM’s) 
operations east of the City of Kalgoorlie-Boulder in the Goldfields region of Western Australia. As part 
of the operations, KCGM is proposing to install additional infrastructure within the approved 
Development Envelope of the Fimiston Gold Mine Operations Extension (Stage 3) (Ministerial 
Statement no. 782).  

Phoenix Environmental Sciences Pty Ltd was commissioned by Kalgoorlie Consolidated Gold Mines Ltd 
(KCGM) to undertake a reconnaissance flora and vegetation and Level 1 fauna survey within the 
199.25 ha proposed infrastructure area (the study area). This survey formed part of a more extensive 
assessment within the 5,115 ha Development Envelope to fill knowledge gaps with respect to 
ecological values. 

A desktop review was conducted prior to field work. It identified 20 Priority flora species (as listed by 
the Department of Biodiversity, Conservation and Attractions (DBCA) as previously recorded within 
40 km of the Development Envelope, one of which is also listed as Threatened under the Environment 
Protection and Biodiversity Conservation Act 1999. A total of 22 conservation significant fauna species 
were identified in the desktop review as previously recorded within 40 km of the Development 
Envelope. This comprised 16 species of birds, three mammals, one reptile and two butterflies. Eleven 
of these are listed Federally (EPBC Act), 20 under the Wildlife Conservation Act 1950 (WC Act) and two 
are Priority species (DBCA). Six confirmed and 20 potentially short-range endemic (SRE) invertebrate 
species were previously collected near the Development Envelope (including the two butterflies). 

Field work was conducted between 6–8 September and 11–12 November 2017. The study area was 
surveyed targeting conservation significant flora and fauna species. A total of 20 flora (2 quadrats and 
18 relevés) and 17 fauna sites were surveyed in the Development Envelope as part of the wider 
assessment, of which seven were situated within the study area or close to it. Two SongMeter survey 
sites targeting bats were situated in the Development Envelope of which one was within the study 
area. 

Vegetation type and condition were mapped previously unmapped parts of the Development 
Envelope. Vegetation mapping in part of the Development Envelope from a previous survey was 
incorporated into the current vegetation dataset and report. Fauna survey methods included active 
searches, avifauna surveys, opportunistic records and, at the SongMeter sites, bat echolocation call 
recordings. 

Survey methods were consistent with relevant Environmental Protection Authority (EPA) policies and 
guidelines. 

A total of 41 flora species and subspecies representing 14 families and 22 genera were recorded during 
the field survey in the Development Envelope. Twenty-one of these were recorded from sites within 
or close to the study area, including one declared pest species *Echium plantagineum (MDE026). No 
conservation significant flora species were recorded in the study area or wider Development 
Envelope. 

A total of 21 vegetation types were identified in the Development Envelope comprising 11 remnant 
woodlands, seven remnant shrublands, one and two revegetated communities. The study area 
contained 10 remnant vegetation types comprising six of the woodlands and four of the shrublands. 
Patches of revegetated woodland and revegetated shrubland were also present in the study area. 

The woodland vegetation types of the study area are representative of vegetation association 468 
“Medium woodland; salmon gum & goldfields blackbutt” that has more than 98% pre-European 
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extent remaining. The shrubland communities are dominated by common species with broad 
distributions and are likely to be well represented in the broader landscape. 

Most of the vegetation in the study area and the wider Development Envelope was in Good to 
Excellent condition. No threatened or priority ecological communities were present. 

The field survey recorded 34 native and one introduced vertebrate species, including three species of 
reptiles, 20 species of birds and 12 mammals (including nine species of bat). About half of these were 
recorded in the study area.  

No conservation significant fauna species or SRE invertebrates were recorded during the field survey. 
Based on the desktop review and habitats present, three significant fauna species may occasionally 
visit the study area, Leipoa ocellata (Malleefowl), Peregrine Falcon (Falco peregrinus) and Rainbow 
Bee-eater (Merops ornatus). The Fork-tailed Swift (Apus pacificus) may also forage overhead on 
occasion. Suitable nesting habitat for Malleefowl was observed in the wider Development Envelope, 
where sufficient protective cover and leaf litter is present, but not within the study area. 

The survey results are consistent with those of previous floristic and faunistic investigations in the 
Development Envelope. In summary, the flora and fauna survey in the Development Envelope and 
study area did not identify any flora, fauna or ecological communities of significance. The vegetation 
consists of widespread associations with very good representation of pre-European extent. Whilst 
some conservation significant fauna may occasionally visit the study area, the proposed infrastructure 
works will not result in a significant reduction of habitat for any of these. 
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1 INTRODUCTION  

Kalgoorlie Consolidated Gold Mines Pty Ltd (KCGM) is operating the Fimiston Gold Mine Operations 
east of the City of Kalgoorlie-Boulder in the Goldfields region of Western Australia. As part of the 
operations, KCGM is proposing to install additional infrastructure within the approved Development 
Envelope of the Fimiston Gold Mine Operations Extension (Stage 3) (Ministerial Statement no. 782). 
This infrastructure includes 

• a haulage route between the Fimiston waste rock dumps and the Fimiston II and Kaltails 
tailings storage facilities (TSFs) to allow for the progressive rehabilitation of the TSFs 

• improved management of clean storm water 

• construction of powerlines / buried power cables 

• realignment of tailings and saline water corridors 

• minor infrastructure, such as groundwater bores. 

Phoenix Environmental Sciences Pty Ltd (Phoenix) was commissioned to conduct an environmental 
gap analysis and a flora and fauna survey for the 5,115.49 ha Development Envelope (Figure 1-1). In 
addition, KCGM requested a separate report discussing the floristic and faunistic values within the 
area of the proposed new infrastructure (199.25 ha; Figure 1-1). This report specifically addresses the 
results of a reconnaissance flora and vegetation survey and Level 1 fauna survey with respect to the 
proposed infrastructure area (the ‘study area’). 

The main objective of the survey was to identify if any conservation significant flora, vegetation or 
fauna occurred within the study area.  
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2 LEGISLATIVE CONTEXT 

The protection of flora and fauna in Western Australia (WA) is currently governed by three acts: 

• Commonwealth Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

• Western Australian Wildlife Conservation Act 1950 (WC Act) 

• Western Australian Environmental Protection Act 1986 (EP Act). 

The WA Biodiversity Conservation Act 2016 (BC Act) will eventually replace the WC Act; however, the 
provisions in the BC Act pertaining to the listing of flora and fauna cannot be brought into effect until 
the necessary Biodiversity Conservation Regulations have been made. 

2.1 COMMONWEALTH  

The EPBC Act is administered by the Federal Department of the Environment (DoE). Under the EPBC 
Act, actions that have, or are likely to have, a significant impact on a matter of national environmental 
significance (NES), require approval from the Australian Government Minister for the Environment 
through a formal referral process. The EPBC Act provides for the listing of threatened native flora, 
fauna and threatened ecological communities (TECs) as matters of NES.  

Conservation categories applicable to Threatened Flora and Threatened Fauna species under the EPBC 
Act are as follows: 

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

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

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

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

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

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

Ecological communities are defined as ‘naturally occurring biological assemblages that occur in a 
particular type of habitat’ (English & Blyth 1997). There are three categories under which ecological 
communities can be listed as TECs under the EPBC Act: Critically Endangered, Endangered and 
Vulnerable.  

The EPBC Act is also the enabling legislation for protection of migratory species as matters of NES 
under a number of international agreements:  

• Japan-Australia Migratory Bird Agreement (JAMBA) 

• China-Australia Migratory Bird Agreement (CAMBA) 

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

                                                           

1 Species listed as Extinct and Conservation Dependent are not matters of NES and therefore do not trigger the 

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

2.2 STATE 

2.2.1 Threatened and Priority species 

In WA, the WC Act provides for the listing of flora and fauna species which are under identifiable threat 
of extinction as specially protected (threatened species)2. Threatened flora listed under the WC Act 
receive statutory protection and, under current classifications (Western Australian Government 
2017a), are assigned to one of four categories (under four schedules in the act; Appendix 1): 

• Schedule 1 – flora that are considered likely to become extinct or rare as critically endangered 
(CR) flora 

• Schedule 2 – flora that are considered likely to become extinct or rare as endangered (EN) 
flora 

• Schedule 3 – flora that are considered likely to become extinct or rare as vulnerable (VU) flora 

• Schedule 4 – flora presumed to be extinct (EX). 

Under current classifications, protected fauna are assigned to one of seven categories under the WC 
Act (Western Australian Government 2017b):  

• Schedule 1 – fauna that is rare or is likely to become extinct as critically endangered (CR) fauna 

• Schedule 2 – fauna that is rare or is likely to become extinct as endangered (EN) fauna 

• Schedule 3 – fauna that is rare or is likely to become extinct as vulnerable (VU) fauna 

• Schedule 4 – fauna presumed to be extinct (EX) 

• Schedule 5 – Migratory birds protected under an international agreement (Mig.) 

• Schedule 6 – fauna that is of special conservation need (SC) as conservation dependent fauna 

• Schedule 7 – other specially protected (SP) fauna. 

Threatened fauna species are listed under schedules 1–4. Assessments for listing of both flora and 
fauna are based on the International Union for Conservation of Nature threat categories. 

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

  

                                                           

2 This function of the WC Act will be replaced by the BC Act when the relevant BC Act regulations come into 
effect. 
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2.2.2 Threatened and Priority Ecological Communities 

The Minister for Environment may list ecological communities, which are at risk of becoming 
destroyed as ‘Threatened’3. DBCA maintains a list of ministerial-endorsed TECs which fall into four 
categories: 

• Critically endangered (CR) 

• Endangered (EN) 

• Vulnerable (VU) 

• Presumed Totally Destroyed. 

DBCA also maintains a non-statutory list of Priority Ecological Communities (PECs), which may become 
TECs in the future, however currently that do not meet survey criteria or that are not adequately 
defined. PECs are assigned to one of five categories depending on their priority for survey or definition, 
with Priority 1 of highest concern and Priority 5 of lowest concern. 

2.2.3 Significant flora and vegetation 

Flora and vegetation may be considered significant for a range of reasons, including, but not limited 
to the following (EPA 2016d): 

• flora 

o being identified as threatened or priority species 

o locally endemic or association with a restricted habitat type (e.g. surface water or 
groundwater dependent ecosystems) 

o new species or anomalous features that indicate a potential new species 
representative of the range of a species (particularly, at the extremes of range 
recently discovered range extensions, or isolated outliers of the main range) 

o unusual species, including restricted subspecies, varieties or natural hybrids 

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

• vegetation 

o being identified as threatened or priority ecological communities 

o restricted distribution 

o degree of historical impact from threatening processes 

o a role as a refuge 

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

2.2.4 Clearing of native vegetation 

                                                           

3 The BC Act will allow for the listing of TECs when the relevant BC Act regulations come into effect.  
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The clearing of native vegetation in WA is not generally permitted where the biodiversity values, land 
conservation and water protection roles of native vegetation would be significantly affected. Any 
clearing of native vegetation in WA requires a permit under Part V Division 2 of the EP Act, except 
where an exemption applies under the Act, or is prescribed by the Environmental Protection (Clearing 
of Native Vegetation) Regulations 2004 (the Regulations), and the vegetation is not in an 
Environmentally Sensitive Area (ESA). Permit applications to clear native vegetation require 
assessment against the ‘10 Clearing Principles’, as outlined in the regulations. 

2.2.5 Environmentally Sensitive Areas  

Under section 51B of the EP Act the Minister for Environment may declare by notice either a specified 
area of the State or a class of areas of the State to be Environmentally Sensitive Areas (ESAs). ESAs are 
declared in the Environmental Protection (Environmentally Sensitive Areas) Notice 2005, which was 
gazetted on 8 April 2005 (DMP 2008). ESAs are areas where the vegetation has high conservation 
value. Several types of areas are declared ESAs including: 

• the area covered by vegetation within 50 m of Threatened Flora, to the extent to which the 
vegetation is continuous with the vegetation in which the Threatened Flora is located 

• the area covered by a TEC 

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

• Bush Forever sites. 

2.3 INTRODUCED FLORA 

Introduced flora (weeds) pose threats to biodiversity and natural values by successfully out-competing 
native species for available nutrients, water, space and sunlight; reducing the natural structural and 
biological diversity by smothering native plants or preventing them from growing back after clearing, 
fire or other disturbance; replacing the native plants that animals use for shelter, food and nesting; 
and altering fire regimes, often making fires hotter and more destructive (AWC 2007).  

Management of some weed species is required under Commonwealth or State frameworks. Key 
classifications for significant introduced flora that are relevant to this report are: 

• declared pest – the Biosecurity and Agriculture Management Act 2007 (BAM Act), Section 22 
makes provision for a plant taxon to be listed as a declared pest organism in parts of, or the 
entire State. Under the Biosecurity and Agriculture Management Regulations 2013 declared 
pests are assigned to one of three control categories that dictate level of management 
required (DAFWA 2016). 

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

Throughout this report, introduced flora species are indicated with an asterisk (*).  
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3 EXISTING ENVIRONMENT 

3.1 INTERIM BIOGEOGRAPHIC REGIONALISATION OF AUSTRALIA 

The study area falls within the Interim Biogeographic Regionalisation of Australia (IBRA) Eastern 
Goldfields subregion (COO3) of the Coolgardie bioregion (Figure 3-1). 

The Eastern Goldfields subregion is characterised by (Cowan 2001): 

• gently undulating plains interrupted in the west with low hills and ridges of Archaean 
greenstones and in the east by a horst of Proterozoic basic granulite 

• tertiary soils dominated by calcareous earths overlay eroded gneisses and granites 

• vegetation consisting of mallees, Acacia thickets and shrub-heaths on sandplains and dwarf 
shrublands of samphire persisting on salt lakes, surrounded by diverse Eucalyptus woodlands, 
which also occur on ranges and in valleys.  

• in the western half, a series of large playa lakes indicate the remnants of ancient major 
drainage lines 

• arid to semi-arid climate with 200–300 mm of mostly summer rainfall. 

Rare features within the subregion include highly diverse floristic species and ecosystem diversity, in 
particular, Eucalyptus spp., Acacia spp. and ephemeral flora communities of the Fraser Range 
vegetation complex and Woodline Hills and several notable wetlands including freshwater lakes, large 
salt lakes, claypans, and freshwater swamps such as Rowles Lagoon, Clear and Muddy Lakes and Swan 
Lake (Cowan 2001). 

3.2 LAND SYSTEMS 

The Department of Agriculture and Food Western Australia (DAFWA) has partially mapped the land 
systems of the Eastern Goldfields subregion from aerial photography (DAFWA 2014).  

The Development Envelope intersects two land systems, “Mx43” and “BB5” (Figure 3-2).  The study 
area falls mainly within the Mx43 land system which is defined by gently undulating valley plains and 
pediment with some outcrop of basic rock (DAFWA 2014). The BB5 land system is characterised by 
rocky ranges and hills of greenstones-basic igneous rocks (DAFWA 2014). 
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3.3 CLIMATE AND WEATHER 

The climate of the Coolgardie bioregion is described as arid non-seasonal to semi-arid Mediterranean, 
with cool winters and hot dry summers (Department of the Environment 2008). The nearest Bureau 
of Meteorology (BoM) weather station with comprehensive data collection and historic climate data 
is located at Kalgoorlie-Boulder Airport (Site 012038; Latitude: 30.78°S Longitude: 121.45°E). 
Kalgoorlie-Boulder Airport records the highest maximum mean monthly temperature (33.6°C) in 
January, the lowest maximum mean annual temperature (16.7°C) in July (BoM 2017). The highest 
minimum mean monthly temp (18.3°C) is recorded in January with the lowest (5.0°C) recorded in July 
(BoM 2017). Average annual rainfall is 266.3 mm with January, February and June recording the 
highest monthly averages (26.8, 30.4 and 27.7 mm respectively) (BoM 2017). Tropical rain-bearing 
depressions moving southwards from northern Australian waters can cause heavy rainfall events in 
summer (BoM 2017) (Figure 3-3). 

Records from Kalgoorlie-Boulder Airport weather station show well above average rainfall occurred in 
summer 2016–17 (December to February), but rainfall was consistently below monthly averages 
following this in the 6-8 months prior to the surveys (Figure 3-3). The mean daily minimum and 
maximum temperatures were similar to annual averages for the 12 months preceding the field surveys 
2017 (Figure 3-3).  

 

Figure 3-3 Annual climate and weather data for Kalgoorlie-Boulder Airport (no. 012038) (BoM 
2017) and mean monthly data for the 12 months preceding the field survey 
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3.4 LAND USE 

The dominant land use within the Eastern Goldfields subregion is Unallocated Crown Land (UCL) or 
Crown reserve and grazing-native pasture-leasehold and to a lesser extent conservation reserves and 
mining tenements (Cowan 2001). 

3.5 THREATENING PROCESSES 

Several threatening processes affect biodiversity values of the Eastern Goldfields subregion (Cowan 
2001): 

• firewood collection 

• habitat alteration from grazing pressure 

• habitat fragmentation or loss of remnant vegetation from clearing 

• introduction and spread of feral fauna (Foxes, Cats, Rabbits, Goats, Cattle) 

• introduction and spread of non-native flora (Saffron Thistle, Bathurst Burr, Brome Grass, 
Southern Liquorice) 

• wildfire and modified fire regimes 

• modification of hydrology 

• uncontrolled recreational land use 

• eutrophication and pollution 

• mining and mineral exploration activities 

• soil compaction and erosion. 
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4 METHODS 

Survey design, methodology and report-writing adhered to relevant Environmental Protection 
Authority (EPA) principles and guidelines, including: 

• Statement of Environmental Principles, Factors and Objectives (EPA 2016c) 

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

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

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

• Technical Guidance: Terrestrial fauna surveys (EPA 2016g) 

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

• EPA Technical Guidance: Sampling of short range endemic invertebrate fauna (EPA 2016f). 

4.1 DESKTOP REVIEW 

Database searches and a literature review were undertaken to identify the significant flora, vegetation 
and terrestrial fauna that may occur within the Development Envelope and study area. The following 
database searches were undertaken within a roughly 40 km buffer around the Development Envelope:  

• EPBC Act Protected Matters Search Tool (Department of the Environment and Energy 2017)  

• DBCA Threatened and Priority Flora, Fauna and Ecological Communities databases (DBCA 
2017c) 

• DBCA/WA Museum NatureMap database (DBCA 2017b) 

• WA Museum Arachnology and Myriapodology, Crustacea and Mollusca databases, for short 
range endemic (SRE) invertebrates 

• Phoenix invertebrate database, for SREs. 

A literature search was conducted for accessible reports of flora and fauna surveys conducted within 
and in the vicinity of the Development Envelope to build on the species lists developed from the 
database searches. Several flora and vegetation and fauna surveys have been conducted within or in 
close proximity to the study area (Table 4-1). 

For this report, the desktop results were refined to those records within 40 km of the study area. 

Table 4-1 Botanical and faunistic survey reports incorporated in the desktop review 

Report author Survey type Project and client 

McKenzie & Hall (1992) Level 2 flora and fauna surveys Eastern Goldfields Biological Survey 

Botanica (2009, 2010b, 2011b, 
2012a, 2013, 2014a) 

Vegetation monitoring 2009–2014 Fimiston I and II Tailings Storage 
Facilities (KCGM) 

Botanica (2010a, 2011a, 2012b, 
2014b) 

Vegetation monitoring 2010–2014 Fimiston I and II. Kaltails and Gidji 
Tailings Storage Facilities (KCGM) 

Jims Seeds, Weeds & Trees (2004) Flora and vegetation survey Fimiston III (KCGM) 
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Report author Survey type Project and client 

Jims Seeds, Weeds & Trees (2006) Flora and vegetation survey KCGM rehabilitation sites 

Botanica (2014c) Desktop fauna assessment Tailings Storage Facility Expansion 
(KCGM) 

Botanica (2014d) Desktop flora assessment Tailings Storage Facility Expansion 
(KCGM) 

Botanica (2015b) Level 2 flora and vegetation survey Tailings Storage Facility Expansion 
(KCGM) 

Botanica (2015a) Level 1 flora and vegetation survey Fimiston Waste Rock Dump 
Extension (KCGM) 

Harewood (2015) Level 2 terrestrial fauna survey Proposed Tails Storage Facility 
Expansion (KCGM) 

Phoenix (2016) Level 2 aquatic and riparian flora and 
fauna survey 

Hannan Lake (KCGM) 

Phoenix (2017a) Level 2 aquatic and riparian flora and 
fauna survey 

Hannan Lake (KCGM) 

 

4.2 FIELD SURVEY 

The flora and vegetation, and terrestrial fauna surveys in the Development Envelope were undertaken 
over three consecutive days from 6–8 September 2017 and two consecutive days from 11–12 
November 2017.  

4.2.1 Flora and vegetation 

Field methods for the flora and vegetation survey included: 

• surveying of quadrats and relevés (see 4.2.1.1) 

• targeted flora searches (see 4.2.1.2) 

• vegetation association mapping in previously unsurveyed areas (see 4.2.1.3) 

• vegetation condition mapping in previously unsurveyed areas (see 4.2.1.4).  

Prior to the commencement of the field surveys, data including satellite imagery, estimated survey 
boundary, and pre-selected vegetation sites were loaded onto tablets using the application GIS Pro 
version 3.18 (Garafa 2016). The field survey involved assessing and mapping vegetation boundaries, 
conducting quadrat and relevés and collecting opportunistic flora specimens. GPS locations of 
vegetation and condition boundaries, survey sites and flora specimen data were recorded on an 
Apple© digital tablet using Mobile Data Studio (MDS) version 8.0 (CreativityCorp 2016). 
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 Vegetation sampling sites (quadrats and relevés) 

Vegetation sampling locations focussed on previously unmapped areas. Vegetation sampling site 
locations were selected to ensure that an accurate representation of the major vegetation types 
within the study area were sampled adequately. Preliminary site locations were pre-selected using 
high quality aerial photography; with selection based on apparent changes in the vegetation visible in 
the aerial imagery. The preliminary site locations were re-assessed during the site visit, while ground-
truthing the study area on foot. Some preliminary sites were moved to locations which better 
represented vegetation types and majority were changed to relevés, where only dominant vegetation 
was recorded for the purposes of efficient and accurate vegetation mapping.  

In total, two 20 m x 20 m quadrats and 18 relevés were surveyed in the Development Envelope (Table 
4-2; Figure 4-1). Seven of these were located within the study area or close to it (<200 m) due to minor 
changes to the proposed infrastructure area following the survey. Some polygons comprising the 
study area did not have any relevés as the infrastructure area was revised following the field survey; 
however, representative sites were located in proximity to these.  

Co-ordinates of all sites were recorded on a hand-held Garmin GPS.  

The following information was recorded for each site (Appendix 2): 

• location – the geographic coordinates of all four corners of each quadrat, and single point for 
relevés, in WGS84 projection 

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

• habitat – a brief description of landform and habitat 

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

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

• vegetation condition – based on the condition scale for South-Western Interzone botanical 
province (EPA 2016d)  

• height and percentage foliage cover (PFC) – a visual estimate of cover at all sites of total 
vegetation, shrubs and trees >2 m tall, shrubs <2 m, grasses and herbs, as well as canopy cover 
of each species within quadrats 

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

• flora species list (quadrats only) – a list including the name of every flora species present 
within the quadrat; to ensure accurate taxonomic identification of flora species present within 
the study area, collections were made of each specimen at least once and each collection was 
pressed and documented for identification using the WA Herbarium resources. 
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Table 4-2 Flora and vegetation survey sites in Development Envelope and study area 

Site Within study area? 
Latitude 

(WGS84) 

Longitude 

(WGS84) 

Flora and 
vegetation 

CP001 Close to (~100 m) -30.769814 121.553922 Relevé 

CP002 Close to (~150 m) -30.757414 121.536442 Relevé 

MDE006  -30.799318 121.578257 Relevé 

MDE007 Yes -30.788223 121.55105 Quadrat 

MDE008  -30.789322 121.566183 Relevé 

MDE010  -30.783366 121.554888 Relevé 

MDE011  -30.76837 121.548714 Relevé 

MDE012 Close to (~20 m) -30.776979 121.547121 Quadrat 

MDE016  -30.753331 121.527271 Relevé 

MDE017 Close to (~190 m) -30.753408 121.530094 Relevé 

MDE019  -30.744152 121.52254 Relevé 

MDE020B  -30.739583 121.495727 Relevé 

MDE021  -30.739954 121.507853 Relevé 

MDE023  -30.81013 121.57732 Relevé 

MDE024  -30.802164 121.551897 Relevé 

MDE025  -30.789803 121.500877 Relevé 

MDE026 Yes -30.780571 121.541938 Relevé 

MDE027 Close to (~20 m) -30.779735 121.543885 Relevé 

MDE028  -30.769406 121.537506 Relevé 

MDE029  -30.799318 121.578257 Relevé 

Total 
 

  
18 relevés, 
2 quadrats 
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 Targeted flora searches 

Targeted flora searches were undertaken for significant flora throughout the Development Envelope. 
The searches focused on habitats considered likely to support significant flora. 

If a flora species was considered to potentially be a significant species (i.e. similar floristic 
characteristics and occurring within suitable habitat), the following information was collected: 

• GPS coordinates, including population boundary where applicable 

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

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

• specimen collection for taxonomic identification and lodgement at the WA Herbarium 

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

 Vegetation mapping 

Vegetation descriptions from quadrats and relevés from the survey were grouped according to 
similarity of community structure (i.e. canopy levels), species composition and combination of species 
and the prevalent community structure (i.e. woodland, shrubland, etc.). The vegetation type 
boundaries were mapped utilising high-quality colour aerial photography and from boundaries 
recorded on GPS during the field survey. Local scale vegetation units were described at NVIS Level V – 
Association (ESCAVI 2003). The term ‘vegetation type’ was used for local scale vegetation units in 
accordance with the technical guidance (EPA 2016d).  

Vegetation mapping in part of the Development Envelope from previous surveys (Botanica Consulting 
2015a, b) was incorporated into the current vegetation dataset and where possible, vegetation types 
defined in the current survey were matched with the vegetation types delineated in the previous 
surveys. 

 Condition mapping 

The condition of vegetation within the Development Envelope was mapped using the appropriate 
condition rating scale for the South-Western Interzone province, where the Eastern Goldfields 
subregion is located (EPA 2016d), The scale relates to vegetation structure, level of disturbance and 
weed cover at each structural layer, and the ability of the vegetation unit to regenerate. Vegetation 
condition ranges from the highest rating of Pristine to the lowest rating of Completely Degraded (Table 
4-3). 

Table 4-3 Vegetation condition rating scale (Keighery 1994, in EPA 2016d) 

Vegetation 
condition 

Description 

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

Description 

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

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

Good 

Vegetation structure significantly altered by very obvious signs of multiple disturbances. 
Retains basic vegetation 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. 

Degraded 

Basic vegetation structure severely impacted by disturbance. Scope for regeneration but 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. 

Completely 
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. 

 

4.2.2 Terrestrial fauna and fauna habitat 

 Site selection and habitat assessment 

Initial habitat characterisation was undertaken using various remote geographical tools, including 
aerial photography (Google Earth®), land system maps and topographic maps. Habitats with the 
potential to support conservation significant terrestrial fauna species were identified based on known 
habitats of such species within the Coolgardie bioregion. Tentative sites corresponding with flora and 
vegetation survey sites were selected for the terrestrial fauna survey to represent all habitat types. 
Final survey site selection was conducted after ground-truthing of site characteristics. 

 Vertebrate fauna 

Fauna sampling was conducted at 17 sites co-inciding with flora and vegetation survey sites within the 
Development Envelope and two SongMeter sites. Three of the sites were located in the study area 
and three were close to it (Figure 4-1; Table 4-4).  Survey work undertaken comprised: 

• active searches, including avifauna surveys (for details see section 4.2.2.2.1) 

• bat echolocation call recordings (see 4.2.2.2.2) 

• opportunistic records (see 4.2.2.2.3). 

 Active searches 

Active searches were undertaken at all survey sites (Table 4-4; Figure 4-1). The entire study area was 
searched for evidence of presence of conservation significant fauna.  
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Searches were conducted in any observable microhabitats considered likely to support mammals, 
reptiles, amphibians and invertebrates. Techniques included: raking leaf and bark litter, overturning 
logs, searching beneath the bark of trees, investigating dead trees and logs, investigating burrows, 
investigating infrastructure ruins or disused building materials such as tin piles and identifying any 
secondary evidence including tracks, diggings, scats, fur or sloughs (shed skins), predation or feeding 
sites, and fauna constructed structures such as nests. 

 Avifauna surveys 

Twenty-minute avifauna surveys were undertaken at each site within the Development Envelope, 
including two within the study area (Table 4-4; Figure 4-1). Avifauna surveys were confined to the 
habitat type (up to 2 ha) represented by each survey site to collect assemblage data for each habitat. 
Avifauna surveys were undertaken throughout the day with a focus on periods of higher activity 
around sunrise and sunset. Surveys consisted of bird recordings from visual sightings and call 
recognition. 

Additional avifauna observations were also recorded at opportunistically while other field work was 
being completed, including observations made during travel and active searches. 

 Bat echolocation call recordings 

SongMeter SM2 recording devices were used to record bat echolocation calls at two sites, including 
one within the study area (Table 4-4; Figure 4-1). Recording devices were deployed at each site for 
one night of recording for between eight and 12 continuous hours per night. Recording devices were 
aimed at a 45° angle to the ground. Areas of habitat likely to have increased insect activity and to 
attract bats (i.e. open water sources and likely movement corridors) were targeted. The recorded data 
was analysed by Mr. Bob Bullen, Bat Call WA. 

 Opportunistic records 

Any opportunistic observations of vertebrate species were recorded during the survey, particularly 
conservation significant species. Opportunistic sampling involved recording all sightings of vertebrate 
fauna species while working and travelling within the study area, including species recorded during 
other survey methods throughout the Development Envelope. 
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Table 4-4 Terrestrial fauna survey effort  

Site Type 
Within study 

area? 
Latitude 
(WGS84) 

Longitude 
(WGS84) 

Habitat 

Vertebrates SRE invertebrates 

Active 
searches 

(hrs) 

Avifauna 
surveys 

(min) 

SongMeter 
(nights) 

Foraging 
(hrs) 

Litter/soil 
sifts 
(qty) 

MDE006 Level 1 fauna   -30.799318 121.578257 open eucalypt woodland 1 20  1 3 

MDE007 Level 1 fauna  Yes -30.788223 121.55105 open eucalypt woodland 1 20  1 3 

MDE008 Level 1 fauna   -30.789322 121.566183 open eucalypt woodland 1 20  1 3 

MDE010 Level 1 fauna   -30.783366 121.554888 open eucalypt woodland 1 20  1 3 

MDE011 Level 1 fauna   -30.76837 121.548714 open eucalypt woodland 1 20  1 3 

MDE012 Level 1 fauna  
Close to (~20 

m) 
-30.776979 121.547121 open eucalypt woodland 1 20  1 3 

MDE016 Level 1 fauna   -30.753331 121.527271 open eucalypt woodland 1 20  1 3 

MDE017 Level 1 fauna  
Close to (~190 

m) 
-30.753408 121.530094 chenopod shrubland 0.5 20  1 0 

MDE019 Level 1 fauna   -30.744152 121.52254 open eucalypt woodland 1 20  1 3 

MDE020 Level 1 fauna   -30.739583 121.495727 shrubland 1 20  1 2 

MDE023 Level 1 fauna   -30.81013 121.57732 shrubland 1 20  1 3 

MDE024 Level 1 fauna   -30.802164 121.551897 shrubland 1 20  1 3 

MDE025 Level 1 fauna   -30.789803 121.500877 open eucalypt woodland 1 20  1 3 

MDE026 Level 1 fauna  Yes -30.780571 121.541938 shrubland 1 20  1 2 

MDE027 Level 1 fauna  
Close to (~20 

m) 
-30.779735 121.543885 shrubland 1 20  1 3 

MDE028 Level 1 fauna   -30.769406 121.537506 shrubland 1 20  1 2 

MDE029 Level 1 fauna   -30.799318 121.578257 open eucalypt woodland 1 20  1 3 

SM01 SongMeter  -30.768412 121.548992 open eucalypt woodland   1   

SM02 SongMeter Yes -30.789988 121.552513 open eucalypt woodland   1   

Total 16.5 340 2 17 45 
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 Short-range endemic invertebrates 

The collecting methods consisted of two proven, industry-recognised sampling techniques to target 
SRE invertebrates consistent with EPA (2016f): active searches (foraging) and the sieving of combined 
leaf litter and soil samples. At sites with no suitable litter, combined litter/soil sieving was not 
conducted. Specimens collected were transported life the laboratory and subsequently fixed in 
absolute ethanol (EtOH) to preserve tissue for future molecular analyses. 

 Foraging 

Foraging incorporated the systematic inspection of logs, larger plant debris, the underside of bark of 
larger trees and the underside of rocks. Methodical searches were conducted amongst the leaf litter 
of shade-bearing tall shrubs and trees, including raking of litter, and spinifex bases were inspected 
thoroughly. Rocks and rock crevices were inspected, particularly for pseudoscorpions.  

A standardised approach was undertaken, whereby each site was sampled for a minimum of one 
person hour (Table 4-4). Trapdoor spider burrows identified during the searches were excavated if 
they were considered inhabited. Excavation involved removing soil from around the burrow to 
carefully expose the burrow chamber and remove the spider. 

 Litter/soil sieving 

At least three combined litter/soil sifts were undertaken at each site where sufficient leaf litter was 
present (Table 4-4). The collection of leaf litter samples was standardised volumetrically by the 
diameter and height (310 mm x 50 mm = 1.55 L) of the sieves which were completely filled with 
compressed litter and the upper layers of underlying soil. Samples were sieved through three stages 
of decreasing mesh size over a round tray and invertebrates were picked from the sieves and tray with 
forceps. These samples particularly targeted small spiders (Araneomorphae), pseudoscorpions, buthid 
scorpions, millipedes, centipedes (in particular Geophilomorpha and Cryptopidae), smaller species of 
molluscs (e.g. Pupillidae) and slaters.  

4.2.1 Taxonomy and nomenclature 

Plant species were identified using local and regional flora keys, and comparisons with named species 
held at the WA Herbarium. Nomenclature for flora and vegetation used in this report follows that used 
by FloraBase (DBCA 2017a) and the WA Herbarium. The conservation status of all recorded flora was 
compared against the current lists available on FloraBase and the EPBC Act Threatened species 
database of the Department of the Environment (2015). 

The taxonomy and nomenclature of terrestrial fauna follows several taxon-specific references (Table 
4-5).  

Table 4-5 Nomenclatural references, morphospecies designations and reference collections 

Taxonomic group 
 

Taxonomic reference for described species and higher taxa 

Mammals Menkhorst and Knight (2011) 

Birds Simpson and Day (2010); Christidis and Boles (2008) 

Reptiles Wilson and Swan (2013) 

Amphibians Tyler and Doughty (2009) 
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4.3 SURVEY PERSONNEL 

The personnel involved in the survey are presented (Table 4-6). 

Table 4-6 Project team 

Name Qualifications Role/s 

Dr Volker Framenau 
BEng. (Chem. Eng.), MSc. (Cons. 
Biol.), PhD (Zoology) 

Project manager, fauna taxonomy 
(invertebrates) and reporting 

Mr Ryan Ellis 
Dip. (Cons. Land Mgmt.), BESc. 
(Wildlife & Cons. Biol.) 

Field survey, fauna taxonomy (vertebrates) 
and reporting 

Dr Andrew Batty PhD (Botany) Field survey and flora taxonomy 

Dr Grant Wells PhD (Botany) Flora taxonomy, data analyses 

Dr Grace Wells PhD (Plant Conservation) GIS, vegetation mapping and reporting 

Mr Bob Bullen 

(Bat Call WA) 

BEng. (Aero. Eng.) Bat echolocation analysis 

Mrs Karen Crews BSc (Env. Biol) Report review 
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5 RESULTS 

5.1 DESKTOP REVIEW 

5.1.1 Flora and vegetation 

 Significant flora 

In total, 20 Priority flora species were identified from the desktop review as previously recorded within 
40 km of the Development Envelope (Table 5-1; Figure 5-1). One of the Priority Flora, Tecticornia 
flabelliformis, is also listed as Threatened under the EPBC Act. 

Table 5-1  Significant flora species identified from the desktop review  

Species Cons. 
status 

Nearest record to study area Source 

Alyxia tetanifolia P3 7.5 km south-west Botanica Consulting (2014d)  

Angianthus prostratus P3 35.6 km north DBCA database search 

Baeckea sp. Bulla Bulling P1 Over 40 km away according to 
NatureMap 

Botanica Consulting (2014d)  

Chrysocephalum apiculatum subsp. 
norsemanense 

P3 39.6 km south-west DBCA database search 

Cyathostemon verrucosus P3 7.7 km north-west DBCA database search 

Elachanthus pusillus P2 6.9 km west (right in Kalgoorlie) DBCA database search 

Eremophila caerulea subsp. merrallii P4 32.1 km south-west DBCA database search 
 

Eremophila praecox P1 5.0 km south-east DBCA database search 
 

Eucalyptus jutsonii subsp. jutsonii P4 22.4 km south-west DBCA database search 
 

Eucalyptus x brachyphylla P4 6.8 km west (right in Kalgoorlie) DBCA database search 
 

Frankenia glomerata P4 6.8 km north-west DBCA database search 
 

Goodenia salina P2 14.1 km south-west DBCA database search 
 

Isolepis australiensis P3 14.1 km south-west DBCA database search 
 

Lepidium fasciculatum P3 6.7 km west (right in Kalgoorlie) DBCA database search 
 

Melaleuca coccinea P3 5.9 km west (right in Kalgoorlie) DBCA database search 
 

Notisia intonsa P3 21.3 km south-west DBCA database search 
 

Ptilotus chortophytus P1 31.8 km north-west DBCA database search 
 

Ptilotus procumbens P1 5.9 km west (right in Kalgoorlie) DBCA database search 
 

Tecticornia flabelliformis P1 
(WA); 

VU 
(EPBC) 

29.3 km east DBCA database search 
 

Thryptomene sp. Londonderry (R.H. 
Kuchel 1763) 

P1 36.2 km south DBCA database search 
 

  

file:///C:/Users/Karen/Documents/Phoenix_New/New/KCGM/1164_Haul%20Road%20Report/dekstop%20flora.xlsx%23RANGE!_ENREF_16
file:///C:/Users/Karen/Documents/Phoenix_New/New/KCGM/1164_Haul%20Road%20Report/dekstop%20flora.xlsx%23RANGE!_ENREF_16


PERTH

All information within this map is current as of 17-Jan-18. This product is subject to COPYRIGHT and is property of Phoenix
Environmental Sciences (Phoenix). While Phoenix has taken care to ensure the accuracy of this product, Phoenix make no
representations or warranties about its accuracy, completeness or suitability for any particular purpose.

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

#*

#*

")

!(!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

#*

#*#*

#*

#*

#*

#*

#*

")")

")

")

")

")

320000

320000

370000

370000

65
50

00
0

65
50

00
0

66
00

00
0

66
00

00
0

66
50

00
0

66
50

00
0

\\PHOENIXSERVER\Office-Server\GIS\Projects\KCGM Superpit\1164-SP-KCGM-ECO\Mapping\MapDocuments\Figures\InfrastructureReport\1164_DesktopFlora.mxd

0 9.5 19
Kilometres

1:470,000

KCGM
Super Pit - Infrastructure area

Map author
Drawn by

GDA 1994 MGA Zone 51

°

(at A4)

17-Jan-18Date
Project No 1164

AL
KC

Desktop records (DBCA) of
significant flora and
ecological communities

Figure 5-1Development envelope
Study area

Priority ecological community
Emu Land System, P3

Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Western 
Australia

Conservation significant flora
!( Alyxia tetanifolia, P3
!( Angianthus prostratus, P3
!( Chrysocephalum apiculatum subsp. norsemanense, P3
!( Cyathostemon verrucosus, P3
!( Elachanthus pusillus, P2
!( Eremophila caerulea subsp. merrallii, P4
!( Eremophila praecox, P1
!( Eucalyptus jutsonii subsp. jutsonii, P4
!( Eucalyptus x brachyphylla, P4
#* Frankenia glomerata, P4
#* Goodenia salina, P2
#* Isolepis australiensis, P3
#* Lepidium fasciculatum, P3
#*Melaleuca coccinea, P3
#* Notisia intonsa, P3
") Ptilotus chortophytus, P1
") Ptilotus procumbens, P1
") Tecticornia flabelliformis, P1
") Thryptomene sp. Londonderry (R.H. Kuchel 1763), P1



Flora and vegetation, and fauna surveys for proposed infrastructure within the Development Envelope of 
the Fimiston Gold Mine Operations        

   Prepared for KCGM Pty Ltd 

 

Phoenix Environmental Sciences Pty Ltd  25 

 Introduced flora  

The desktop assessment identified records for 75 weed species near the study area (Appendix 4). Eight 
of the species are declared pests and seven are WoNS (Table 5-2). 

Table 5-2 Significant weed species identified by the desktop review  

Family Name Declared Pest/WoNS 

Boraginaceae *Echium plantagineum Declared pest, S22(2) (C3) 

Cactaceae *Cylindropuntia fulgida var. mamillata Declared pest, S22(2) (C3); WoNS 

Cactaceae *Cylindropuntia imbricata Declared pest, S22(2) (C3); WoNS 

Cactaceae *Cylindropuntia kleiniae Declared pest, S22(2) (C3); WoNS 

Cactaceae *Opuntia elata Declared pest, S22(2) (C3); WoNS 

Cactaceae *Opuntia ficus-indica Declared pest, S22(2) (C3); WoNS 

Fabaceae *Alhagi maurorum Declared pest, S22(2) (C3) 

Solanaceae *Lycium ferocissimum  WoNS 

Tamariaceae *Tamarix aphylla Declared pest, S22(2) (C3); WoNS 

 Vegetation associations 

Regional scale vegetation mapping by Shepherd et al. (2002, after Beard) defined a single vegetation 
association in the study area, Association 468 “Medium woodland; salmon gum & goldfields 
blackbutt”. This vegetation association has more than 98% of its original extent remaining and is 
considered of least concern (Government of Western Australia 2016). 

 Threatened and Priority Ecological Communities 

No Commonwealth or State listed TECs or DBCA listed PECs intersect the study area. A single 
vegetation-related PEC, “Emu Land System”, P3 was identified 28 km north-east of the study area 
(Figure 5-1). 

5.1.2 Terrestrial fauna 

 Conservation significant fauna 

A total of 20 conservation significant vertebrate species were identified from the desktop review as 
previously recorded within 40 km of the Development Envelope (Figure 5-2). This comprised 16 
species of birds, three mammals and one reptile. Sixteen of these are listed as Threatened or 
Migratory species under the EPBC Act, 20 are listed under the WC Act and two are Priority species 
(Table 5-3).  

Two conservation significant terrestrial invertebrate species were returned in the desktop review 
(Table 5-3; Figure 5-3). The Arid Bronze Azure Butterfly has previously been recorded from around 
Kalgoorlie up to the early 1990s (Field 1999); however, it is currently only known from Barbalin Nature 
Reserve in the northern Avon Wheatbelt (Gamblin et al. 2009) and is therefore also a confirmed SRE. 
The Inland Hairstreak Butterfly, was originally described from Lake Douglas, ca. 12 km SW of Kalgoorlie 
(Graham & Moulds 1988) and is considered a potential SRE. The larvae feed on the leaves and flowers 
of Senna nemophila and Acacia tetragonophylla.  
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Of all conservation significant species returned in the desktop review (Table 5-3), only the Peregrine 
Falcon and the Rainbow Bee-eater have previously been reported in the close vicinity of the study 
area (Harewood 2015). 

Table 5-3 Conservation significant terrestrial fauna identified through the desktop review  

Scientific name Common name Conservation status1 

EPBC Act WC Act DBCA 

Birds        

Actitis hypoleucos Common Sandpiper Mig.  Mig.  

Apus pacificus Fork-tailed Swift Mig. Mig.  

Ardea ibis Cattle Egret  Mig.  

Ardea modesta Eastern Great Egret   Mig.  

Calidris acuminata Sharp-tailed Sandpiper  Mig. Mig.  

Calidris ferruginea Curlew Sandpiper CR/Mig. VU/Mig.  

Calidris melanotos Pectoral Sandpiper Mig. Mig.  

Calidris ruficollis Red-necked Stint Mig.  Mig.  

Falco peregrinus Peregrine Falcon   SP  

Leipoa ocellata Malleefowl VU VU  

Merops ornatus Rainbow Bee-eater  Mig.  

Motacilla cinerea Grey Wagtail Mig.  Mig.  

Pezoporus occidentalis Night Parrot EN CR  

Thinornis cucullatus Hooded Plover    P4 

Tringa glareola Wood Sandpiper  Mig. Mig.  

Tringa nebularia Common Greenshank  Mig. Mig.  

Mammals        

Dasyurus geoffroii Chuditch VU VU  

Macrotis lagotis Bilby VU VU  

Myrmecobius fasciatus Numbat VU EN  

Reptiles        

Egernia stokesii badia Western Spiny-tailed Skink EN VU  

Insects       

Jalmenus aridus Inland Hairstreak    P1 

Ogyris subterrestris petrina Arid Bronze Azure Butterfly CR CR  

1CR – Critically Endangered; EN – Endangered; VU – Vulnerable; SP – Specially Protected; CD – Conservation 
Dependant; Mig. – Migratory; P1–P4 – Priority 1–4. 
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 Short range endemic invertebrates 

In addition to the two conservation significant butterflies, the Arid Bronze Azure Butterfly (confirmed 
SRE) and Inland Hairstreak Butterfly (potential SRE), the desktop review identified records of 24 other 
SRE taxa from the 100 km radius search area for SREs (Table 5-4; Figure 5-3). All of these have been 
collected outside the study area. 

Table 5-4 Short-range endemic invertebrates potentially occurring in the study area 

Family Species SRE category Comment 

Araneae (spiders) 

Actinopodidae Missulena harewoodi Confirmed Only known from single male specimens 
collected east of TSF (Framenau & Harms 
2017) . 

Missulena ‘kalgoorlie’ Potential  

Barychelidae Idiommata ‘kalgoorlie’ Potential Distribution unknown, SRE rating based on 
other species in genus. 

Idiopidae Gaius ‘kalgoorlie’ Potential Distribution unknown, SRE rating based on 
other species in genus. 

Idiosoma ‘kalgoorlie 1’ Potential Distribution unknown, SRE rating based on 
other species in genus; initially reported in the 
genus Aganippe (for genus-level change see 
Rix et al. 2017) 

Idiosoma sp. indet. Potential  

Ctenizidae Conothele ‘kalgoorlie’ Potential Distribution unknown, SRE rating based on 
other species in genus. 

Conothele ‘MYG554 Potential  

Conothele sp. indet. Potential  

Nemesiidae Aname `MYG213` Potential  

Aname `MYG522` Potential  

Aname `sp. indet.` Potential  

Chenistona ‘MYG506’ Potential  

Kwonkan sp. indet. Potential  

Teyl sp. indet. Potential  

Scorpiones (scorpions) 

Buthidae Lychas ‘annulatus-
complex’ 

Potential Taxonomy of species-complex poorly resolved. 

Diplopoda (millipedes) 

Paradoxosomatidae Antichiropus ‘broad 
arrow’ 

Confirmed Known from east of TSF and ca. 60 km north of 
Kalgoorlie 
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 Antichiropus ‘DIP065’ Confirmed  

 Antichiropus ‘DIP067’ Confirmed  

 Antichiropus ‘kalgoorlie’ Confirmed  

 Antichiropus ‘sp. indet’ Potential  

Gastropoda (snails) 

Succineidae Austrosuccinea aridicola Potential Boulder 

Cameinidae Sinumelon cf. 
jimberlanesis 

Potential  

Isopoda (Slaters) 

Armadillidae 
 

Buddelundia frontosa Potential  
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5.2 FIELD SURVEY 

5.2.1 Flora and vegetation 

A total of 41 flora species and subspecies representing 14 families and 22 genera were recorded during 
the field survey in the Development Envelope (Appendix 5). The assemblage included 34 perennials 
and seven annual or short-lived species. The most prominent families recorded were Chenopodiaceae 
(11 species), Scrophulariaceae (6), Asteraceae (4) and Fabaceae (4). 

Twenty one species were recorded from the survey sites within or close to (<200 m) the study area 
from 10 families and 16 genera (Appendix 5). The assemblage comprised 18 perennial and three 
annual species. 

 Conservation significant flora 

No Commonwealth or State listed Threatened flora, or Priority flora were recorded in the study area, 
or wider Development Envelope, during the survey.  

 Introduced flora 

Five introduced flora were recorded in the Development Envelope during the survey. Two of these 
were collected from sites within or close to the study area, including one declared pest species 
*Echium plantagineum (MDE026).  

No other declared pest species were recorded outside the study area in the wider Development 
Envelope. One WoNS, *Lycium ferocissimum was recorded in the Development Envelope but not in 
the quadrats within or close to the study area. 

 Range extensions 

No range extensions were recorded for any of the species recorded in the study area. 

 Unidentified flora 

Of the species recorded in the Development Envelope, two Atriplex sp. could not be identified at the 
species level due to a lack of reproductive characteristics. All 21 species recorded for the study area 
were identified to species level. 

 Vegetation types 

A total of 21 vegetation types were identified in the Development Envelope comprising 11 remnant 
woodlands, seven remnant shrublands, one and two revegetated communities (shrubland and 
woodland) (Figure 5-4). The woodlands were predominantly Eucalyptus spp. woodlands over 
Eremophila scoparia, Acacia, Senna and chenopod species. Two Casuarina woodlands over Acacia and 
Eremophila scoparia over low shrubland of mixed species were also present. The shrublands 
comprised Acacia, Eremophila, Senna, Rhagodia and Scaevola species, mixed chenopod species and 
and mixed species shrublands over weeds.  

Ten remnant vegetation types were mapped in the study area comprising six of the woodlands and 
four of the shrublands (Table 5-5; Figure 5-4). Patches of revegetated woodland and revegetated 
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shrubland were also present. Both Casuarina woodlands were present, the other four woodlands were 
Eucalyptus dominated. The shrublands were dominated by Acacia and Eremophila. 

Several vegetation types in the Development Envelope, including part of the study area, were either 
those of Botanica Consulting (2015a, b) or matched with their vegetation types.  
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Table 5-5 Vegetation types recorded in the Development Envelope and study area  

Vegetation 
type 

Site/s1 In study 
area? 

Vegetation description2 Photograph 

AhEpMm MDE026 Yes Shrubland 
Closed mid Acacia hemiteles shrubland over sparse low *Echium 
plantagineum and *Monoculus monstrosus forbland. 

 

CLP-EW1 
Botanica 
Consulting 
(2015b) 

 Yes Woodland 
Low woodland of Eucalyptus lesouefii over low scrub of Maireana 
sedifolia/ Eremophila scoparia/ Cratystylis conocephala and dwarf 
scrub of Eremophila parvifolia. 
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CLP-EW2 
Matched with 
Botanica 
Consulting 
(2015b) 

CP001 
CP002 
MDE008 
MDE011 
MDE012 
MDE019 

Yes Woodland 
Mid Eucalyptus salmonophloia woodland over tall open Eremophila 
scoparia and Exocarpos aphyllus shrubland over mid open Acacia 
hemiteles, Senna artemisioides subsp. filifolia and chenopod spp. 
shrubland. 
 

 

CLP-EW4 
Botanica 
Consulting 
(2015b) 

 Yes Woodland 
Low woodland of Eucalyptus lesouefii over open low scrub of Exocarpos 
aphyllus and open dwarf scrub of Eremophila parvifolia/Olearia 
muelleri. 
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CLP-OS1 
Botanica 
Consulting 
(2015a) 

 Yes Shrubland 
Isolated Eucalyptus griffithsii/ Eucalyptus torquata over heath of 
Acacia hemiteles/ Atriplex nummularia subsp. spathulata and low 
heath of Atriplex bunburyana/ Maireana triptera. 

 

CpEsAh MDE010 Yes Woodland 
Mid Casuarina pauper and Eucalyptus salmonophloia woodland over 
mid Acacia hemiteles, Eremophila scoparia and Senna artemisioides 
subsp. filifolia shrubland over low open Atriplex sp., Maireana triptera 
and Ptilotus obovatus shrubland. 
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EsAnEc MDE027 Yes Shrubland 
Tall open Eremophila scoparia shrubland over mid open Acacia 
nyssophylla and Senna artemisioides subsp. filifolia shrubland over low 
open Eremophila caperata, Rhagodia drummondii and Scaevola 
spinescens shrubland. 

 

MbAaEp MDE017 Yes 
 

Shrubland 
Low closed Maireana brevifolia shrubland with occasional Atriplex 
amnicola shrubs over isolated low *Echium plantagineum forbs. 
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RHS/RP-CFW 
Matched with 
Botanica 
Consulting 
(2015b) 

MDE023 Yes Woodland 
Mid open Casuarina pauper woodland over tall open Acacia 
acuminata, Eremophila scoparia and Exocarpos aphyllus shrubland 
over mid open Acacia hemiteles, Senna artemisioides subsp. filifolia 
and Acacia nyssophylla shrubland. 

 

RHS/RP-EW 
Matched with 
Botanica 
Consulting 
(2015b) 

MDE007 
MDE029 

Yes Woodland 
Mid Eucalyptus lesouefii woodland over mid Eremophila scoparia, 
Cratystylis conocephala and Senna artemisioides subsp. filifolia 
shrubland over low open Olearia muelleri, Exocarpos aphyllus and 
Scaevola spinescens shrubland. 
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Rehabilitation MDE024 
 

Yes Revegetated Shrubland 
Isolated mid Senna artemisioides subsp. filifolia and Atriplex 
nummularia shrubs over low Atriplex spp. and Maireana spp. 
shrubland over low Enneapogon caerulescens and Eriachne helmsii 
grasses. 

 

Rehabilitation MDE016 
MDE025 

Yes Revegetated Woodland  
Low mixed Eucalyptus spp., E. torquata, E. campaspe, E. stricklandii, 
woodland over isolated mid Atriplex nummularia and Senna 
artemisioides subsp. filifolia shrubs over low Atriplex vesicaria and 
Maireana pyramidata shrubland. 
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AhSaCc MDE028 No Shrubland 
Tall Acacia hemiteles, Eremophila longifolia and E. scoparia shrubland 
over mid open Senna artemisioides subsp. filifolia shrubland over low 
open Cratystylis conocephala and Eremophila ionantha shrubland. 

 

CLP-EW3 
Botanica 
Consulting 
(2015b) 

 No Forest 
Forest of Eucalyptus salubris over low scrub of Eremophila scoparia 
and low heath of Maireana sedifolia. 
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EsAhA MDE021 No Shrubland 
Isolated mid Eucalyptus salmonophloia trees over tall open Acacia 
hemiteles and Senna artemisioides subsp. filifolia shrubland over low 
Atriplex sp. shrubland. 

 

EsEsEs MDE006 No Woodland 
Mid Eucalyptus salmonophloia and E. salubris woodland over tall open 
Eremophila scoparia shrubland over low open Atriplex sp., Acacia 
hemiteles and Senna artemisioides subsp. filifolia shrubland. 
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OD-EW1 
Botanica 
Consulting 
(2015b) 

 No Woodland 
Low woodland of Eucalyptus salmonophloia over low scrub of Acacia 
hemiteles/Eremophila ionantha/ Maireana sedifolia and dwarf scrub 
of Atriplex vesicaria/Eremophila parvifolia. 

 

OD-EW2 
Botanica 
Consulting 
(2015b) 

 No Woodland 
Low woodland of Eucalyptus stricklandii/ Eucalyptus ravida over low 
scrub of Eremophila scoparia and dwarf scrub of Atriplex vesicaria. 
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RHS/RP-
EOW/CFW 
Botanica 
Consulting 
(2015b) 

 No Woodland 
Open low woodland of Eucalyptus lesouefii/ Eucalyptus 
transcontinentalis/ Casuarina pauper over low scrub of Acacia 
kalgoorliensis and open dwarf scrub of Westringia rigida. 

 

RP-EW2 
Botanica 
Consulting 
(2015b) 

 No Woodland 
Low woodland of Eucalyptus lesouefii over scrub of Melaleuca 
sheathiana and open dwarf scrub of Eremophila parvifolia/ Olearia 
muelleri. 
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SaMtEp MDE020 No Shrubland 
Mid open Senna artemisioides subsp. filifolia shrubland over low open 
Maireana triptera, Scaevola spinescens and Senna stowardii shrubland 
over sparse low *Echium plantagineum and *Carrichtera annua 
forbland. 

 
1Sites within or in close proximity to study area are in bold. 
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Table 5-6 Extent of vegetation types in the Development Envelope and study area 

Vegetation type 
Extent in Development 

Envelope (ha) 
Extent in study area 

(ha) 

AhEpMm 25.45 0.95 

AhSaCc 17.55  

CLP-EW1 76.73 2.00 

CLP-EW2 484.14 63.04 

CLP-EW3 12.69  

CLP-EW4 39.80 31.09 

CLP-OS1 31.76 0.72 

CpEsAh 21.54 2.17 

EsAhA 37.92  

EsAnEc 43.32 0.69 

EsEsEs 139.81  

MbAaEp 45.39 2.47 

OD-EW1 17.06  

OD-EW2 5.33  

RHS/RP-CFW 128.44 35.43 

RHS/RP-EOW/CFW 8.98  

RHS/RP-EW 175.69 28.29 

RP-EW2 4.64  

SaMtEp 16.20  

Rehabilitation 171.70 25.20 

Disturbed 3,611.35 7.21 

Total 5,115.49 199.26 
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 Vegetation condition 

Most of the vegetation in the study area was in Good to Excellent condition (Figure 5-5; Table 5-7). 
About half of the vegetation was in Excellent Condition. Disturbed and rehabilitated areas 
(approximately 16% of the study area) were classified as Completely Degraded.  

The majority of the larger Development Envelope (approximately 74%) was classified as Completely 
Degraded, covering the Fimiston Gold Mine Operations and rehabilitation areas. Of the vegetation in 
the Development Envelope, most was in Excellent condition (60%), with the remainder mostly in Good 
and Very Good condition (Figure 5-5; Table 5-7).  

Table 5-7 Extent of each vegetation condition rating in Development Envelope and study area 

Condition (Trudgen 1988, in EPA 2016d) 
Extent in Development 

Envelope (ha) 
Extent in study area 

(ha) 

Excellent 792.91 81.01 

Very Good 156.68 36.53 

Good 351.08 48.58 

Degraded 31.76 .072 

Completely Degraded 3,783.04 32.41 

Total 5,115.47 199.25 

 

 Threatened and Priority Ecological Communities 

No TECs or PECs were present in the study area or wider Development Envelope. 

 Local and regional significance of vegetation 

No locally or regionally significant vegetation was present in the study area or wider Development 
Envelope. 
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5.2.2 Terrestrial fauna and fauna habitat 

 Fauna habitats 

Two broad fauna habitats were identified within the study area (Figure 5-6): 

• Open eucalypt woodland, occupying 168.67 ha. Structure and species diversity of open 
eucalypt woodland was variable; however, it was often dominated by Eucalyptus species up 
to 15 m, over mixed large shrubs to 3 m, when present, over mixed small to medium shrubs 
to 2 m and occasionally sparse tussock grasses to .5 m. Open eucalypt woodland habitat often 
differed in structure throughout the study area, with most areas containing regrowth 
vegetation from historic clearing activities in the area. Understory varied considerably 
throughout the study area and ranged from a sparse open understory with large areas of 
exposed substrates to areas containing a denser cover of vegetation, comprising of mixed 
small to large shrubs.  

• Shrubland, occupying 23.37 ha. Consisting of a mosaic of differing structures and density. 
Shrubland comprised of mixed shrub species to 2.5 m, often dominated by Acacia species, 
with density ranging from open shrubland to areas of dense vegetation with understory 
ranging between areas of open to dense medium to tall shrub cover. 

Open eucalypt woodland habitat was present more widely in the Development Envelope, where an 
additional 1,027.48 ha of its occurrence was mapped (Figure 5-6). Shrubland habitat was also present 
within the wider Development Envelope, where an additional 284.60 ha was mapped as occurring 
(Figure 5-6). 

 Vertebrate fauna 

A total of 35 vertebrate species were recorded during the field survey, represented by 20 bird species, 
12 mammals and 3 reptiles (Table 5-8; Table 5-9). About half of these were recorded in the study area. 

Table 5-8 Number of vertebrate taxa recorded during the survey, by group 

Taxon 
No. species recorded in the 

Development Envelope 
No. of species recorded in the 

study area 

Reptiles 3 1 

Birds 20 8 

Mammals  12 8 

Total 35 18 

 

Of the 20 conservation significant vertebrates identified from the desktop review (Table 5-3), three 
are considered to have potential to occur in the study area, Malleefowl, Peregrine Falcon and Rainbow 
Bee-eater. The Fork-tailed Swift may forage overhead on occasion. 
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Table 5-9 Vertebrate fauna recorded in the Development Envelope and study area during the 
survey 

Species Common name 
Recorded 
within the 
study area 

Reptiles 

Heteronotia binoei Bynoe's Gecko   

Menetia greyii Common Dwarf Skink   

Tympanocryptis pseudosephos Pebble Dragon   

Birds 

Acanthagenys rufogularis Spiny-cheeked Honeyeater ● 

Cacatua roseicapilla Galah   

Corvus bennetti Little Crow   

Cracticus tibicen Australian Magpie ● 

Cracticus torquatus Grey Butcherbird   

Dromaius novaehollandiae Emu   

Elanus caeruleus Australian Black-shouldered Kite   

Epthianura tricolor Crimson Chat ● 

Gavicalis virescens Singing Honeyeater ● 

Malurus leucopterus White-winged Fairy-wren ● 

Manorina flavigula Yellow-throated Miner   

Oreoica gutturalis Crested Bellbird   

Pardalotus striatus Striated Pardalote   

Phaps chalcoptera Common Bronzewing   

Platycercus icterotis Western Rosella ● 

Platycercus zonarius Australian Ringneck   

Ptilotula ornata Yellow-plumed Honeyeater   

Purnella albifrons White-fronted Honeyeater   

Rhipidura leucophrys Willie Wagtail   

Smicrornis brevirostris Weebill   

Mammals 

 Austronomus australis White-striped Free-tailed Bat   

 Chalinolobus gouldii Gould's Wattled Bat ● 

 Chalinolobus morio Chocolate Wattled Bat ● 

 Nyctophilus geoffroyi Lesser Long-eared Bat ● 

 Scotorepens balstoni Inland Broad-nosed Bat ● 

Austronomus australis White-striped Free-tailed Bat ● 

Macropus fuliginosus Western Grey Kangaroo   

Nyctophilus geoffroyi Lesser Long-eared Bat   

Oryctolagus cuniculus Rabbit ● 

Ozimops petersi Inland Free-tailed Bat ● 

Tachyglossus aculeatus Short-beaked Echidna ● 

Vesperdelus regulus Southern Forest Bat ● 
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Open eucalypt woodland and shrubland habitat in the study area was considered suitable for foraging 
by Malleefowl and it may therefore occur on occasion. No evidence of Malleefow mounds was 
recorded in the survey; suitable nesting habitat was observed in the wider Development Envelope, 
where sufficient protective cover and leaf litter is present, but not within the study area.  

Due to the large foraging range of the Peregrine Falcon, it may occasionally forage in the study area 
and possibly nest as suitable tall trees bearing suitable hollows are present. Rainbow Bee-eaters are 
likely to frequently occur within the study area to forage and may nest where suitable sandy substrates 
for burrow excavation are present. 

The lack of suitable habitat precludes the occurrence of most of the Migratory birds from the study 
area. Similarly, the Night Parrot is highly unlikely to occur or breed in the study area due to the lack of 
old-growth spinifex grassland (DPaW 2017b).  

Records of all three significant mammals are historical and none of these are considered to persist 
locally or regionally (Burbidge 2004; Van Dyck & Strahan 2008). Similarly, the current known 
distribution range of Western Spiny-tailed Skink does not extend to the study area (Cogger 2014). 

 Short range endemic invertebrates 

No SRE invertebrates were recorded during the field survey and typical SRE habitat was not observed 
within the study area. Typical SRE habitat in the Goldfieds and neighbouring regions includes salt lakes 
including their riparian zone (e.g. Framenau & Hudson 2017; López-López et al. 2016; Phoenix 2017b), 
drainage lines (e.g. Phoenix 2012), rocky outcrops and dense woodlands (e.g. Car & Harvey 2014). In 
contrast, the study area is characterised by highly disturbed open woodland and shrubland habitats.  

5.3 SURVEY LIMITATIONS 

The limitations of the flora and vegetation and terrestrial fauna survey have been considered in 
accordance with Technical Guidance: Flora and vegetation surveys for Environmental Impact 
Assessment (EPA 2016d) and Technical Guidance: Terrestrial fauna surveys (EPA 2016g) (Table 5-10). 
No major limitations were identified for the survey. 

Table 5-10 Survey limitations  

Limitations Limitation for 
this survey? 

Comments 

Availability of contextual information 
at a regional and local scale 

No Many biological surveys previously conducted for 
KCGM provided regional and local context. 

Competency/experience of the team 
carrying out the survey, including 
experience in the bioregion surveyed 

No The survey team has many years of survey 
experience in the Goldfields of WA. 

Proportion of flora recorded and/or 
collected, any identification issues 

No All flora recorded, with the exception of two 
Atriplex sp., could be identified at the species level. 
The genus was not recorded within the desktop 
review to include a conservation significant species 
(see section 5.1.1.1) 

Effort and extent; was the appropriate 
area fully surveyed 

Partial The Development Envelope and study area was 
surveyed at appropriate level of effort for a 
reconnaissance survey. Targeted flora and fauna 
search effort was variable across the study area, as 
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Limitations Limitation for 
this survey? 

Comments 

some changes were made to the proposed 
infrastructure areas after the field survey; however 
this is considered a minor limitation due to the 
limited potential for signicant flora or fauna to 
occur.  

Access within the study area No All areas of the study area were accessible. 

Timing, rainfall, season Yes The rainfall was comparatively low before the 
survey and therefore few annual plant species were 
recorded. Some annual species and those of which 
the flowering season is outside the field survey, 
may have been missed. 

Disturbance that may have affected 
the results of the survey 

No There was no disturbance specifically relevant to 
the survey outcomes; however, the study area is in 
close proximity to current and long-term mining 
operations which may have a localised 
displacement affect on some fauna species. 
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6 DISCUSSION 

In assessing development proposals, the EPA has the objective of protecting flora and vegetation, and 
terrestrial fauna so that biological diversity and ecological integrity are maintained (EPA 2016a, b). 
Considerations for flora, vegetation and terrestrial fauna in environmental impact assessment (EIA) at 
the State level include significance of values present, current state of knowledge of those values, 
potential impacts and the scale at which the impacts are assessed (EPA 2016a, b). At the Federal level, 
the Commonwealth publishes guidelines on assessing on significance of impacts to matters of NES 
(Department of the Environment 2013). Consequently, the focus of this survey was on evaluating the 
potential presence of significant flora, fauna and ecological communities in the study area. 

6.1 FLORA AND VEGETATION 

The woodland vegetation types of the study area are representative of the Shepherd et al. (2002, after 
Beard) vegetation association 468 “Medium woodland; salmon gum & goldfields blackbutt” that has 
more than 98% pre-European extent remaining and covers a broad area (total 583,903 ha) 
(Government of Western Australia 2016). The shrubland communities are dominated by common 
species with broad distributions and are likely to be well represented in the broader landscape. 

None of the Priority flora identified in the desktop review were recorded in the study area; it is 
considered unlikely that any of these species occur in the study area due to a lack of suitable habitat 
and/or the adequate search effort to detect any individuals.  

The unidentified Atriplex species were woody perennial shrubs and are not considered to represent a 
significant species, as no significant Atriplex species were identified from the desktop review. In 
addition, the only significant Atriplex species recorded for the Eastern Goldfields subregion is Atriplex 
lindleyi subsp. conduplicata (P3) which is a short-lived to perennial herb, not a shrub, recorded on crab 
hole plain (DBCA 2017a), a habitat type not recorded in the study area. 

6.2 FAUNA 

The current survey did not discover any conservation significant fauna species within the study area 
or wider Development Envelope, consistent with a previous survey (Harewood 2015). In particular, no 
Malleefowl mounds were detected indicating that this species is not breeding there, although it may 
be an occasional visitor of the study area to forage. Similarly, Peregrine Falcon may be an occasional 
visitor to the study area. The Rainbow Bee-eater is likely to occur more frequently. 

Based on the desktop and field survey results, no SRE invertebrates have been recorded in the study 
area. Overall, the implementation of the infrastructure works will not significantly reduce the habitat 
for any of the potentially occuring conservation significate vertebrate species or SREs. 

6.3 CONCLUSION 

In summary, the flora and fauna survey in the Development Envelope and study area did not identify 
any flora, fauna or ecological communities of significance. The vegetation consists of widespread 
associations with very good representation of pre-European extent.  

Whilst some conservation significant fauna may occasionally visit the area, the proposed 
infrastructure works will not result in a significant reduction of habitat for any of these.  
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Appendix 1 Flora, fauna and ecological community conservation codes and definitions (DEC 
2013; DPaW 2017a) 

Specially protected fauna or flora are species* which have been adequately searched for and are deemed to be, 
in the wild, either rare, at risk of extinction, or otherwise in need of special protection, and have been gazetted 
as such.  Categories of specially protected fauna and flora are: 

T Threatened species 

Published as Specially Protected under the Wildlife Conservation Act 1950, and listed under Schedules 
1 to 4 of the Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife 
Conservation (Rare Flora) Notice for Threatened Flora (which may also be referred to as Declared Rare 
Flora). 

Threatened fauna is that subset of ‘Specially Protected Fauna’ declared to be ‘likely to become extinct’ 
pursuant to section 14(4) of the Wildlife Conservation Act. 

Threatened flora is flora that has been declared to be ‘likely to become extinct or is rare, or otherwise 
in need of special protection’, pursuant to section 23F(2) of the Wildlife Conservation Act.  

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. 

CR  Critically endangered species 

Threatened species considered to be facing an extremely high risk of extinction in the wild. Published 
as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 1 of the Wildlife 
Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation (Rare 
Flora) Notice for Threatened Flora. 

EN  Endangered species 

Threatened species considered to be facing a very high risk of extinction in the wild. Published as 
Specially Protected under the Wildlife Conservation Act 1950, in Schedule 2 of the Wildlife Conservation 
(Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation (Rare Flora) Notice 
for Threatened Flora. 

VU  Vulnerable species 

Threatened species considered to be facing a high risk of extinction in the wild. Published as Specially 
Protected under the Wildlife Conservation Act 1950, in Schedule 3 of the Wildlife Conservation 
(Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation (Rare Flora) Notice 
for Threatened Flora. 

EX  Presumed extinct species 

Species which have been adequately searched for and there is no reasonable doubt that the last 
individual has died. Published as Specially Protected under the Wildlife Conservation Act 1950, in 
Schedule 4 of the Wildlife Conservation (Specially Protected Fauna) Notice for Presumed Extinct Fauna 
and Wildlife Conservation (Rare Flora) Notice for Presumed Extinct Flora. 

IA  Migratory birds protected under an international agreement 

Birds that are subject to an agreement between the government of Australia and the governments of 
Japan (JAMBA), China (CAMBA) and The Republic of Korea (ROKAMBA), and the Bonn Convention, 
relating to the protection of migratory birds. Published as Specially Protected under the Wildlife 
Conservation Act 1950, in Schedule 5 of the Wildlife Conservation (Specially Protected Fauna) Notice. 

CD  Conservation dependent fauna 

Fauna of special conservation need being species dependent on ongoing conservation intervention to 
prevent it becoming eligible for listing as threatened. Published as Specially Protected under the 
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Wildlife Conservation Act 1950, in Schedule 6 of the Wildlife Conservation (Specially Protected Fauna) 
Notice. 

OS  Other specially protected fauna 

Fauna otherwise in need of special protection to ensure their conservation. Published as Specially 
Protected under the Wildlife Conservation Act 1950, in Schedule 7 of the Wildlife Conservation 
(Specially Protected Fauna) Notice. 

P  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 flora or fauna. 

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. 

1  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. 

2  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. 

3  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. 

4  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 2 Survey site descriptions 

 



Site: CP001 Type: Relevé (unbounded)

Date(s): 13 November 2017

Topography: plain

Soil: clay loam,

Soil colour: red-orange,

Rock type: none

Total vegetation cover (%): 45

Tree/shrub cover >2 m (%): 30

Shrub cover <2 m (%): 25

Grass cover (%): 0

Herb cover (%): 0

Disturbance details: historic clearing, litter, vehicle tracks,

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia woodland over mid open Eremophila 
ionantha, E. scoparia and Acacia hemiteles shrubland over low open Atriplex  
sp. and Maireana spp. shrubland.

Vegetation condition: Very Good, EPA (2016)

Position: -30.769814, 121.553922

Species Cover (%) Height 
(m)

Weeds Conservation 
status

Phoenix Environmental Sciences Pty Ltd



Site: CP002 Type: Relevé (unbounded)

Date(s): 13 November 2017

Topography: plain

Soil: clay loam,

Soil colour: red-orange,

Rock type: none

Total vegetation cover (%): 40

Tree/shrub cover >2 m (%): 20

Shrub cover <2 m (%): 40

Grass cover (%): 0

Herb cover (%): 0

Disturbance details: current operations, excavation, historic clearing, large-scale clearing, litter, 
vehicle tracks, weed infestation,

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia woodland over mid open Acacia hemiteles, 
A. nyssophylla and Senna artemisioides subsp filifolia shrubland over low 
sparse Enneapogon caerulescens grassland.

Vegetation condition: Very Good, EPA (2016)

Position: -30.757414, 121.536442

Species Cover (%) Height 
(m)

Weeds Conservation 
status
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Site: MDE006 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 65

Tree/shrub cover >2 m (%): 50

Shrub cover <2 m (%): 20

Grass cover (%): 0

Herb cover (%): 0

Disturbance details: vehicle tracks

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia and E. salubris  woodland over tall open 
Eremophila scoparia shrubland over low open Atriplex sp., Acacia hemiteles 
and Senna artemisioides subsp. filifolia shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.799318, 121.578257

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eucalyptus salmonophloia 12.00

20.0Eremophila scoparia 02.30

10.0Eucalyptus salubris 08.00

10.0Atriplex sp.1 00.70

05.0Senna artemisioides subsp. filifolia 01.20

05.0Acacia hemiteles 00.80

03.0Eremophila parvifolia subsp. auricampa 00.40

02.0Maireana planifolia 00.30

01.0Exocarpos aphyllus 02.20
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Site: MDE007 Type: Quadrat (50 m x 50 m)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 55

Tree/shrub cover >2 m (%): 30

Shrub cover <2 m (%): 35

Grass cover (%): 0

Herb cover (%): 0.1

Disturbance details: historic operations

Fire age: not evident

Vegetation description: Mid Eucalyptus lesouefii woodland over mid Cratystylis conocephala, 
Eremophila scoparia and Senna artemisioides subsp. filifolia shrubland over 
low open Exocarpos aphyllus and Olearia muelleri shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.788223, 121.55105

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eucalyptus lesouefii 12.00

15.0Cratystylis conocephala 01.20

10.0Eremophila scoparia 01.50

05.0Senna artemisioides subsp. filifolia 01.50

05.0Exocarpos aphyllus 00.90

02.0Olearia muelleri 00.40

00.1Ptilotus sp. Goldfields (R. Davis 10796) 00.20
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Site: MDE008 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 70

Tree/shrub cover >2 m (%): 40

Shrub cover <2 m (%): 40

Grass cover (%): 0

Herb cover (%): 0.1

Disturbance details: none

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia woodland over tall open Eremophila scoparia 
shrubland over mid Acacia hemiteles, Eremophila ionantha and Senna 
artemisioides subsp. filifolia shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.789322, 121.566183

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eucalyptus salmonophloia 12.00

25.0Acacia hemiteles 01.50

15.0Eremophila scoparia 02.20

10.0Senna artemisioides subsp. filifolia 01.80

05.0Eremophila ionantha 01.20

03.0Atriplex sp.2 00.60

03.0Maireana triptera 00.40

01.0Acacia acuminata 00.90

00.1Ptilotus sp. Goldfields (R. Davis 10796) 00.10

Phoenix Environmental Sciences Pty Ltd



Site: MDE010 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 75

Tree/shrub cover >2 m (%): 30

Shrub cover <2 m (%): 60

Grass cover (%): 0

Herb cover (%): 0.3

Disturbance details: historic clearing

Fire age: not evident

Vegetation description: Mid Casuarina pauper and Eucalyptus salmonophloia woodland over mid 
Acacia hemiteles, Eremophila scoparia and Senna artemisioides subsp. 
filifolia shrubland over low open Atriplex sp., Maireana triptera and Ptilotus 
obovatus shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.783366, 121.554888

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eremophila scoparia 01.80

20.0Eucalyptus salmonophloia 15.00

15.0Acacia hemiteles 01.50

10.0Casuarina pauper 10.00

05.0Senna artemisioides subsp. filifolia 01.50

05.0Atriplex sp.1 00.60

05.0Ptilotus obovatus 00.30

03.0Maireana triptera 04.00

02.0Eremophila ionantha 01.20

01.0Acacia acuminata 02.00

00.1Ptilotus sp. Goldfields (R. Davis 10796) 00.10

00.1Rhodanthe floribunda 00.10

00.1Ptilotus carlsonii 00.10

Phoenix Environmental Sciences Pty Ltd



Site: MDE011 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 65

Tree/shrub cover >2 m (%): 40

Shrub cover <2 m (%): 30

Grass cover (%): 0.1

Herb cover (%): 0

Disturbance details: none

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia woodland over tall open Eremophila scoparia 
and Exocarpos aphyllus shrubland over mid open Acacia hemiteles, A. 
nyssophylla and Senna artemisioides subsp. filifolia shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.76837, 121.548714

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eucalyptus salmonophloia 15.00

25.0Eremophila scoparia 02.20

10.0Senna artemisioides subsp. filifolia 01.50

05.0Acacia hemiteles 01.20

05.0Scaevola spinescens 00.70

03.0Exocarpos aphyllus 02.50

01.0Acacia nyssophylla 01.20

00.1Austrostipa nitida 00.50

00.1Ptilotus obovatus 00.40

Phoenix Environmental Sciences Pty Ltd



Site: MDE012 Type: Quadrat (50 m x 50 m)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 70

Tree/shrub cover >2 m (%): 35

Shrub cover <2 m (%): 45

Grass cover (%): 0.1

Herb cover (%): 0.1

Disturbance details: none

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia woodland over tall open Eremophila scoparia 
and Exocarpos aphyllus shrubland over mid open Atriplex nummularia, 
Eremophila caperata and Senna artemisioides subsp. filifolia shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.776979, 121.547121

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eucalyptus salmonophloia 15.00

15.0Eremophila parvifolia subsp. auricampa 00.50

10.0Eremophila scoparia 02.50

10.0Senna artemisioides subsp. filifolia 01.50

05.0Eremophila caperata 01.80

05.0Atriplex nummularia 01.50

01.0Exocarpos aphyllus 02.20

01.0Acacia hemiteles 01.20

00.1Scaevola spinescens 00.40

00.1Acacia nyssophylla 00.40

00.1Austrostipa nitida 00.40

00.1Maireana triptera 00.20

00.1Ptilotus sp. Goldfields (R. Davis 10796) 00.20

Phoenix Environmental Sciences Pty Ltd



Site: MDE016 Type: Relevé (unbounded)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 65

Tree/shrub cover >2 m (%): 30

Shrub cover <2 m (%): 35

Grass cover (%): 0

Herb cover (%): 1

Disturbance details: historic clearing, historic operations

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia woodland over tall open Eremophila scoparia 
shrubland over low open Acacia hemiteles, Eremophila parvifolia subsp. 
auricampaand Senna artemisioides subsp. filifolia shrubland.

Vegetation condition: Very Good, EPA (2016)

Position: -30.753331, 121.527271

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eucalyptus salmonophloia 15.00

10.0Eremophila scoparia 02.20

05.0Senna artemisioides subsp. filifolia 01.50

05.0Eremophila parvifolia subsp. auricampa 00.50

02.0Atriplex stipitata 01.20

02.0Acacia hemiteles 00.90

01.0Maireana triptera 00.30

00.1Scaevola spinescens 00.40

Phoenix Environmental Sciences Pty Ltd



Site: MDE017 Type: Relevé (unbounded)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 95

Tree/shrub cover >2 m (%): 0

Shrub cover <2 m (%): 95

Grass cover (%): 0

Herb cover (%): 1

Disturbance details: historic operations, historic clearing, weed infestation

Fire age: not evident

Vegetation description: Low closed Maireana brevifolia shrubland with occasional Atriplex amnicola 
shrubs over isolated low *Echium plantagineum forbs.

Vegetation condition: Good, EPA (2016)

Position: -30.753408, 121.530094

Species Cover (%) Height 
(m)

Weeds Conservation 
status

95.0Maireana brevifolia 00.60

01.0Atriplex amnicola 00.50

01.0Echium plantagineum 00.30 *

Phoenix Environmental Sciences Pty Ltd



Site: MDE019 Type: Relevé (unbounded)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 55

Tree/shrub cover >2 m (%): 15

Shrub cover <2 m (%): 40

Grass cover (%): 2

Herb cover (%): 0

Disturbance details: historic clearing, historic operations

Fire age: not evident

Vegetation description: Mid Eucalyptus salmonophloia woodland over mid open Acacia hemiteles, 
Atriplex sp. and Senna artemisioides subsp. filifolia shrubland over low 
sparse Maireana triptera, M. tomentosa and Atriplex sp. shrubland.

Vegetation condition: Very Good, EPA (2016)

Position: -30.744152, 121.52254

Species Cover (%) Height 
(m)

Weeds Conservation 
status

15.0Eucalyptus salmonophloia 16.00

10.0Acacia hemiteles 01.50

10.0Senna artemisioides subsp. filifolia 01.20

05.0Atriplex sp.1 01.10

04.0Eremophila scoparia 01.80

03.0Maireana triptera 00.40

02.0Maireana tomentosa 00.20

02.0Enneapogon caerulescens 00.20

01.0Atriplex sp.2 00.30

00.1Eremophila alternifolia 01.30

00.1Ptilotus obovatus 00.30

Phoenix Environmental Sciences Pty Ltd



Site: MDE020B Type: Relevé (unbounded)

Date(s): 08 September 2017

Topography: plain

Soil: clay loam,

Soil colour: red-brown,

Rock type:

Total vegetation cover (%): 60

Tree/shrub cover >2 m (%): 0

Shrub cover <2 m (%): 55

Grass cover (%): 2

Herb cover (%): 3

Disturbance details: historic clearing, historic operations,

Fire age: not evident

Vegetation description: Shrubland of senna species over mariena and atriplex over herbaceous 
weeds

Vegetation condition: Good, EPA (2016)

Position: -30.739583, 121.495727

Species Cover (%) Height 
(m)

Weeds Conservation 
status

05.0Carrichtera annua 00.30 *

02.0Echium plantagineum 00.30 *

Phoenix Environmental Sciences Pty Ltd



Site: MDE021 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 85

Tree/shrub cover >2 m (%): 5

Shrub cover <2 m (%): 80

Grass cover (%): 0

Herb cover (%): 0

Disturbance details: historic clearing

Fire age: not evident

Vegetation description: Isolated mid Eucalyptus salmonophloia trees over tall open Acacia hemiteles 
and Senna artemisioides subsp. filifolia shrubland over low Atriplex sp. 
shrubland.

Vegetation condition: Very Good, EPA (2016)

Position: -30.739954, 121.507853

Species Cover (%) Height 
(m)

Weeds Conservation 
status

70.0Atriplex sp.1 00.60

05.0Acacia hemiteles 02.20

05.0Senna artemisioides subsp. filifolia 02.10

05.0Maireana triptera 00.40

01.0Eucalyptus salmonophloia 15.00

01.0Acacia nyssophylla 01.50

Phoenix Environmental Sciences Pty Ltd



Site: MDE023 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 25

Tree/shrub cover >2 m (%): 15

Shrub cover <2 m (%): 15

Grass cover (%): 0

Herb cover (%): 0

Disturbance details: none

Fire age: not evident

Vegetation description: Mid open Casuarina pauper woodland over tall open Acacia acuminata, 
Eremophila scoparia and Exocarpos aphyllus shrubland over mid open 
Acacia hemiteles, Senna artemisioides subsp. filifolia and Acacia nyssophylla 
shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.81013, 121.57732

Species Cover (%) Height 
(m)

Weeds Conservation 
status

10.0Casuarina pauper 12.00

05.0Acacia acuminata 02.00

05.0Senna artemisioides subsp. filifolia 01.50

05.0Acacia hemiteles 01.50

03.0Eremophila scoparia 02.20

03.0Olearia muelleri 00.40

01.0Exocarpos aphyllus 02.20

01.0Acacia nyssophylla 00.60

Phoenix Environmental Sciences Pty Ltd



Site: MDE024 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: sandy clay-loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 50

Tree/shrub cover >2 m (%): 0

Shrub cover <2 m (%): 50

Grass cover (%): 0

Herb cover (%): 0

Disturbance details: none

Fire age: not evident

Vegetation description: Chenopod shrubland reveg site. Reticulation presen

Vegetation condition: Completely Degraded, EPA (2016)

Position: -30.802164, 121.551897

Species Cover (%) Height 
(m)

Weeds Conservation 
status

Phoenix Environmental Sciences Pty Ltd



Site: MDE025 Type: Relevé (unbounded)

Date(s): 06 September 2017

Topography: plain

Soil: not recorded

Soil colour: not recorded

Rock type: not recorded

Total vegetation cover (%): 55

Tree/shrub cover >2 m (%): 45

Shrub cover <2 m (%): 10

Grass cover (%): 5

Herb cover (%): 0

Disturbance details: historic operations

Fire age: not evident

Vegetation description: Rehab of mixed eucs over chenopods approx 10yrs old

Vegetation condition: Degraded, EPA (2016)

Position: -30.789803, 121.500877

Species Cover (%) Height 
(m)

Weeds Conservation 
status

Phoenix Environmental Sciences Pty Ltd



Site: MDE026 Type: Relevé (unbounded)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 95

Tree/shrub cover >2 m (%): 0

Shrub cover <2 m (%): 90

Grass cover (%): 0

Herb cover (%): 5

Disturbance details: historic clearing, weed infestation

Fire age: not evident

Vegetation description: Closed mid Acacia hemiteles shrubland  over sparse low *Echium 
plantagineum and *Monoculus monstrosus forbland.

Vegetation condition: Good, EPA (2016)

Position: -30.780571, 121.541938

Species Cover (%) Height 
(m)

Weeds Conservation 
status

90.0Acacia hemiteles 01.50

05.0Monoculus monstrosus 00.10 *

01.0Echium plantagineum 00.40 *

Phoenix Environmental Sciences Pty Ltd



Site: MDE027 Type: Relevé (unbounded)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 55

Tree/shrub cover >2 m (%): 15

Shrub cover <2 m (%): 35

Grass cover (%): 0.1

Herb cover (%): 5

Disturbance details: none

Fire age: not evident

Vegetation description: Tall open Eremophila scoparia  shrubland over mid open Acacia nyssophylla
and Senna artemisioides subsp. filifolia shrubland over low open Eremophila 
caperata, Rhagodia drummondii and Scaevola spinescens shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.779735, 121.543885

Species Cover (%) Height 
(m)

Weeds Conservation 
status

15.0Eremophila scoparia 02.30

10.0Senna artemisioides subsp. filifolia 01.50

10.0Rhagodia drummondii 00.90

05.0Acacia nyssophylla 01.20

05.0Scaevola spinescens 00.90

05.0Eremophila caperata 00.70

05.0Sclerolaena diacantha 00.20

00.1Maireana thesioides 00.50

00.1Austrostipa nitida 00.50

Phoenix Environmental Sciences Pty Ltd



Site: MDE028 Type: Relevé (unbounded)

Date(s): 07 September 2017

Topography: drainage line

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 70

Tree/shrub cover >2 m (%): 40

Shrub cover <2 m (%): 30

Grass cover (%): 0

Herb cover (%): 5

Disturbance details: historic operations, weed infestation

Fire age: not evident

Vegetation description: Tall Acacia hemiteles, Eremophila longifolia  and E. scoparia shrubland over  
mid open Senna artemisioides subsp. filifolia shrubland over low open 
Cratystylis conocephala and Eremophila ionantha shrubland.

Vegetation condition: Very Good, EPA (2016)

Position: -30.769406, 121.537506

Species Cover (%) Height 
(m)

Weeds Conservation 
status

35.0Acacia hemiteles 02.50

15.0Senna artemisioides subsp. filifolia 01.90

05.0Eremophila longifolia 03.50

05.0Cratystylis conocephala 00.60

05.0Eremophila ionantha 00.50

05.0Monoculus monstrosus 00.10 *

02.0Eremophila scoparia 02.20

01.0Echium plantagineum 00.40 *

01.0Lysimachia arvensis 00.10 *

Phoenix Environmental Sciences Pty Ltd



Site: MDE029 Type: Relevé (unbounded)

Date(s): 07 September 2017

Topography: plain

Soil: clay loam

Soil colour: red-brown

Rock type: not recorded

Total vegetation cover (%): 65

Tree/shrub cover >2 m (%): 30

Shrub cover <2 m (%): 35

Grass cover (%): 0

Herb cover (%): 0

Disturbance details: historic operations

Fire age: not evident

Vegetation description: Mid Eucalyptus lesouefii woodland over mid Eremophila scoparia , 
Cratystylis conocephala and Senna artemisioides subsp. filifolia shrubland 
over low open Olearia muelleri, Exocarpos aphyllus and Scaevola spinescens 
shrubland.

Vegetation condition: Excellent, EPA (2016)

Position: -30.766444, 121.544555

Species Cover (%) Height 
(m)

Weeds Conservation 
status

30.0Eucalyptus lesouefii 12.00

20.0Cratystylis conocephala 01.20

15.0Eremophila scoparia 01.50

10.0Senna artemisioides subsp. filifolia 01.20

05.0Olearia muelleri 00.50

00.1Exocarpos aphyllus 00.50

00.1Scaevola spinescens 00.40

Phoenix Environmental Sciences Pty Ltd
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Appendix 3 NVIC Information Hierarchy (ESCAVI 2003) and comparable WA current practice (from EPA 2016d) 

Western Australia Current Practice National Standard 

Hierarchy of terms Brief description in WA Indicative 

scale 

NVIS 

Level 

Description NVIS structural/floristic components required 

Vegetation formation Structure and growth form – Forest, Woodland. 1:5 000 000 I Class Dominant growth form for the ecologically or 
structurally dominant stratum. 

Vegetation sub-formation Structural and dominant vegetation layer - 
Eucalypt Forest, Banksia Woodland. 

1:2 500 000 II Structural 

Formation 

Dominant growth form, cover and height for 
the ecologically or structurally dominant 
stratum. 

Vegetation association Structural form and dominant species - Medium 
woodland; York gum (Eucalyptus loxophleba) & 
Wandoo 

1:1 000 000 

to 1:250 000 

III Broad 

Floristic 

Formation 

Dominant growth form, cover, height and 
dominant land cover genus for the uppermost 
or dominant stratum. 

Vegetation complex Structural and floristic description linked to 
geomorphology – Quindalup Complex. 

1:250 000 to 

1:100 000 

IV Sub- 

Formation 

Dominant growth form, cover, height and 
dominant genus and Family for the three 
traditional strata. (i.e. Upper, Mid and Ground). 

Vegetation type Floristic definition by strata with structural detail. 
Often represented with a code and floristic 
description. 

1:100 000 to 

1:10 000 

V Association Dominant growth form, height, cover and up 
to 3 species for the three traditional strata. 
(i.e. Upper, Mid and Ground). 

Plant community Basic unit of vegetation classification, site specific 
and highly localised with detailed floristics for each 
stratum. 

1:10 000 VI Sub- 

Association 

Dominant growth form, height, cover and up 
to 5 species for all layers/strata. 

Floristic Community Type Floristic composition definition; e.g. Northern 
banksia woodlands over herb rich shrublands on 
the Swan Coastal Plain. 

No absolute 
scale 
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Appendix 4 Records of weed species from the desktop review 

Family Name Declared Pest/WoNS 

Aizoaceae *Galenia pubescens var. pubescens   

Aizoaceae *Mesembryanthemum crystallinum   

Aizoaceae *Mesembryanthemum nodiflorum   

Amaranthaceae *Amaranthus viridis   

Anacardiaceae *Schinus molle var. areira   

Apocynaceae *Asclepias curassavica   

Apocynaceae *Orbea variegata   

Arecaceae *Phoenix dactylifera   

Asparagaceae *Agave americana    

Asteraceae *Arctotheca calendula   

Asteraceae *Carthamus lanatus   

Asteraceae *Centaurea melitensis   

Asteraceae *Conyza bonariensis   

Asteraceae *Gazania linearis   

Asteraceae *Helianthus annuus   

Asteraceae *Lactuca serriola forma serriola   

Asteraceae *Monoculus monstrosus   

Asteraceae *Oligocarpus calendulaceus   

Asteraceae *Oncosiphon suffruticosum   

Asteraceae *Sonchus oleraceus   

Asteraceae *Symphyotrichum squamatum   

Boraginaceae *Buglossoides arvensis   

Boraginaceae *Echium plantagineum Declared pest, S22(2) (C3) 

Boraginaceae *Heliotropium europaeum  

Brassicaceae *Alyssum linifolium   

Brassicaceae *Brassica tournefortii   

Brassicaceae *Capsella bursa-pastoris   

Brassicaceae *Carrichtera annua   

Brassicaceae *Sisymbrium irio   

Brassicaceae *Sisymbrium orientale   

Cactaceae *Cylindropuntia fulgida var. mamillata Declared pest, S22(2) (C3), WoNS 

Cactaceae *Cylindropuntia imbricata Declared pest, S22(2) (C3), WoNS 

Cactaceae *Cylindropuntia kleiniae Declared pest, S22(2) (C3), WoNS 

Cactaceae *Opuntia elata Declared pest, S22(2) (C3), WoNS 

Cactaceae *Opuntia ficus-indica Declared pest, S22(2) (C3), WoNS 

Caryophyllaceae *Spergularia diandra   

Caryophyllaceae *Spergularia rubra  

Chenopodiaceae *Chenopodium album   

Chenopodiaceae *Chenopodium murale   
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Family Name Declared Pest/WoNS 

Didiereaceae *Portulacaria afra   

Fabaceae *Alhagi maurorum Declared pest, S22(2) (C3) 

Fabaceae *Caesalpinia gilliesii   

Fabaceae *Medicago minima   

Fabaceae *Medicago polymorpha   

Geraniaceae *Erodium cicutarium   

Lamiaceae *Marrubium vulgare 
 

Lamiaceae *Mentha suaveolens    

Lamiaceae *Salvia reflexa 
 

Lamiaceae *Salvia verbenaca   

Liliaceae *Asphodelus fistulosus   

Malvaceae *Malva parviflora   

Oxalidaceae *Oxalis bowiei   

Oxalidaceae *Oxalis pes-caprae   

Poaceae *Bromus diandrus   

Poaceae *Cenchrus ciliaris   

Poaceae *Cenchrus clandestinus   

Poaceae *Cynodon dactylon    

Poaceae *Hordeum glaucum  

Poaceae *Hordeum leporinum   

Poaceae *Rostraria pumila   

Poaceae *Schismus arabicus   

Poaceae *Schismus barbatus   

Poaceae *Stenotaphrum secundatum   

Polygonaceae *Emex australis 
 

Polygonaceae *Polygonum aviculare   

Polygonaceae *Rumex vesicarius   

Primulaceae *Lysimachia arvensis    

Solanaceae *Datura inoxia 
 

Solanaceae *Lycium ferocissimum  WoNS 

Solanaceae *Nicotiana glauca   

Solanaceae *Solanum nigrum   

Tamariaceae *Tamarix aphylla Declared pest, S22(2) (C3), WoNS 

Urticaceae *Urtica urens   

Verbenaceae *Phyla canescens   

Zygophyllaceae *Tribulus terrestris   
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Appendix 5 Flora species inventory in Development Envelope and study area 

Family Species In study area? 

Amaranthaceae Ptilotus carlsonii No 

Amaranthaceae Ptilotus obovatus No 

Amaranthaceae Ptilotus sp. Goldfields (R. Davis 10796) Yes 

Asteraceae Cratystylis conocephala Yes 

Asteraceae *Monoculus monstrosus Yes 

Asteraceae Olearia muelleri Yes 

Asteraceae Rhodanthe floribunda No 

Boraginaceae *Echium plantagineum Yes 

Brassicaceae *Carrichtera annua No 

Casuarinaceae Casuarina pauper No 

Chenopodiaceae Atriplex amnicola No 

Chenopodiaceae Atriplex nummularia Yes 

Chenopodiaceae Atriplex sp. 1 No 

Chenopodiaceae Atriplex sp. 2 No 

Chenopodiaceae Atriplex stipitata No 

Chenopodiaceae Maireana brevifolia No 

Chenopodiaceae Maireana planifolia No 

Chenopodiaceae Maireana thesioides Yes 

Chenopodiaceae Maireana tomentosa No 

Chenopodiaceae Maireana triptera Yes 

Chenopodiaceae Rhagodia drummondii Yes 

Chenopodiaceae Sclerolaena diacantha Yes 

Fabaceae Acacia acuminata No 

Fabaceae Acacia hemiteles Yes 

Fabaceae Acacia nyssophylla Yes 

Fabaceae Senna artemisioides subsp. filifolia Yes 

Goodeniaceae Scaevola spinescens Yes 

Myrtaceae Eucalyptus lesouefii Yes 

Myrtaceae Eucalyptus salmonophloia Yes 

Myrtaceae Eucalyptus salubris No 

Poaceae Austrostipa nitida Yes 

Poaceae Enneapogon caerulescens No 

Primulaceae *Lysimachia arvensis No 

Santalaceae Exocarpos aphyllus Yes 

Scrophulariaceae Eremophila alternifolia No 
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Family Species In study area? 

Scrophulariaceae Eremophila caperata Yes 

Scrophulariaceae Eremophila ionantha No 

Scrophulariaceae Eremophila longifolia No 

Scrophulariaceae Eremophila parvifolia subsp. auricampa Yes 

Scrophulariaceae Eremophila scoparia Yes 

Solonaceae *Lycium ferocissimum No 

 

  



 

 

 

 

 

 

 


