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1. Introduction 

1.1 Project background 

The Havieron Project is a Joint Venture agreement between Newcrest Operations Ltd (Newcrest), 
and Greatland Gold Pty Ltd. The Project is located approximately 45km east of the Telfer Gold Mine 
(Figure 1.1). The mine is expected to deliver a high-grade underground gold deposit. The Havieron 
Project may consist of an underground mine, waste rock landform, associated infrastructure and 
workshops, as well as proposed access corridor to the Telfer mine. 

Newcrest engaged Strategen JBS&G to undertake an assessment of the Havieron Project Area in 
order to assess the likely environmental impacts of the proposal on vegetation, flora, groundwater 
dependent ecosystems. 

This report addresses the Havieron Project Area (Figure 1.1) and presents the results of 
investigations to document flora and vegetation values during field surveys undertaken between 
March and July 2020. 

1.2 Scope of work 

The scope of works for the flora and vegetation assessment included: 

1. A flora and vegetation database review for the Havieron Project Study Area to assess of the 
likelihood of potential conservation significant species. Searches are based on available habitat 
or groundwater dependent ecosystems; 

2. A summary of previous flora and vegetation undertaken within, or within the vicinity of the 
study area; 

3. A Detailed Flora and Vegetation Survey to characterise the vegetation and document perennial 
and annual plant taxa present in vegetation associations; 

4. A field assessment of groundwater dependency of potential Groundwater Dependent 
Ecosystems (GDE’s) 

5. Identification and locations of significant flora and vegetation communities/GDEs/habitats. 
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2. Context 

2.1 Legislative context 

Flora and fauna in WA are protected formally and informally by various legislative measures, which 
are as follows: 

• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) – Australian 
Government 

• Biodiversity Conservation Act 2016 (BC Act) – State  

• Environmental Protection Act 1986 (EP Act) – State 

• Biosecurity and Agriculture Management Act 2007 (BAM Act) – State.  

A short description of each legislative measure is given below.  

2.1.1 EPBC Act 

The EPBC Act aims to protect matters of national environmental significance. Under the EPBC Act, 
the Commonwealth Department of Agriculture, Water and Environment (DAWE) lists protected 
species and Threatened Ecological Communities (TECs) by criteria set out in the Act. Species are 
conservation significant if they are listed as Threatened (i.e. Critically Endangered, Endangered and 
Vulnerable) or Migratory.  

2.1.2 BC Act 

The Department of Biodiversity, Conservation and Attractions (DBCA) lists taxa (flora and fauna) 
under the provisions of the BC Act as protected and are classified as according to their need for 
protection (Appendix A). The BC Act makes it an offence to ‘take’ threatened species without an 
appropriate licence. There are financial penalties for contravening the BC Act. 

2.1.3 EP Act 

Threatened flora, fauna (and significant habitat necessary for the maintenance of indigenous fauna) 
and Threatened Ecological Communities (TECs) are given special consideration in environmental 
impact assessments and have special status as Environmentally Sensitive Areas (ESAs) under the EP 
Act and the Environmental Protection (Clearing of Native Vegetation) Regulations 2004. Exemptions 
for a clearing permit do not apply in an ESA. 

2.1.4 BAM Act 

The BAM Act provides for management and control of listed organisms, including introduced flora 
species (weeds). Species listed as declared pests under the BAM Act are classified under three 
categories:  

• C1 Exclusion: Pests assigned under this category are not established in Western Australia, 
and control measures are to be taken to prevent them entering and establishing in the State. 

• C2 Eradication: Pests assigned under this category are present in Western Australia in low 
enough numbers or in sufficiently limited areas that their eradication is still a possibility. 

• C3 Management: Pests assigned under this category are established in Western Australia, 
but it is feasible, or desirable, to manage them in order to limit their damage. Control 
measures can prevent a C3 pest from increasing in population size or density or moving from 
an area in which it is established into an area that is currently free of that pest.  

Under the BAM Act, land managers are required to manage populations of declared pests as 
outlined under the relevant category.   
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2.2 Climate 

The Great Sandy Desert has a climate ranging from Tropical Arid in its southern to central parts 
described by Beard ( 1990) as Eremaen, with an annual average rainfall of approximately 350 mm, to 
Tropical Semi-arid, with an annual precipitation of approximately 500 mm near its junction with the 
Fitzroy River (BOM). The regional annual evaporation is approximately 3000 mm. Cyclones are a 
major source of rain, crossing the coast on average every 1-2 years, and bringing 200-400 mm of 
rainfall for a given cyclonic event (BOM). 

Telfer (Havieron Project Area) receives an average annual rainfall of 364.9 millimetres (mm) (data 
from 1974 – 2020 (Station 013030, BOM 2020). The majority of the rain occurs in the summer 
months with February being the wettest month with an average of 102.7 mm (Figure 2.1). 

In 2019, the total rainfall received for Telfer was 65.4mm. This suggests that rainfall in 2020 was 
significantly below average (364.2mm). Rainfall in January 2020 was 119.8mm which is above 
average (43.0 mm) however February rainfall was 41.0 mm, significant below the average February 
rainfall (96.8mm) (Figure 2.1), suggesting sub optimal conditions for growth and germination of 
many grasses and herb species in particular and therefore provided a good floristic season for the 
first field survey.  

 

Figure 2.1 Rain fall and temperature data for Telfer Aero weather station (43km East of project 
area) for 2019 and January to July 2020. Station ID 013030 

2.3 Geology and soils 

2.3.1 Geology 

The Great Sandy Desert region is underlain by a range of Precambrian, Mesozoic and Cainozoic 
materials. Precambrian rocks form outcrops in the southern part of the Great Sandy Desert region. 
Mesozoic sedimentary rocks (Purcell 1984) form subcrops throughout the entire desert region, 
forming as ranges, local hills, mesas, buttes and exhumed rock pavements (Van Etten 2019). A vast 
sheet of red aeolian sediment, late Cainozoic to Quaternary in age, forms the near-surface materials 
through the entire desert (Van Etten 2019). 

Regionally, the Havieron Project Area is within the Paterson – Yeneena province (zone 152) (Tille 
2006) which overlies the north-western Patterson Orogen and Yeneena Basin.  
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The Yeneena Basin contains Mesoproterozoic and Neoproterozoic sandstone, shale and carbonate. 
Also included is a small portion of the Waukarlycarly Embayment (Canning Basin) which contains 
Phanerozoic sedimentary rocks (Tille, 2006). 

2.3.2 Landform 

Regionally, aeolian plains dominate the Great Sandy Desert, with a surface comprising red- sand and 
linear sand dunes, oriented east-west to west-northwest. The lowland areas between the linear 
dunes are interdunal depressions, termed sand sheet (Van Etten 2019). Ranges from isolated 
topographic structures throughout the Great Sandy Desert. They are composed of Mesozoic rocks, 
or in southern areas, Precambrian rocks (Van Etten 2019). 

2.3.3 Soils 

The Great Sandy Desert Region is divided into three soil-landscape provinces within which there is a 
further breakdown into soil-landscape zones (CSIRO 1991; Tille 2006): 

• Rudall River Zone  

• Yeneena Zone (Combination of Yeneena Basin and Gibson Sub-basin units  

• Waroo Zone; Based on the Gregory Granitic Complex  

The Havieron Project Area lies within the soil-landscape zone 152: 

• Zone 152 – Yeneena Zone (26,650km2) - Sandplains and dunes (with hills, ranges and some 
salt lakes) on sedimentary rocks of the Yeneena Basin and Gibson Sub-basin. Red sandy 
earths with red deep sands and some salt-lake soils, stony soils, red loamy earths, red 
shallow loams and bare rock. 

2.3.4 Hydrology 

The Great Sandy Desert region can be subdivided into five major hydrologic zones as described by in 
Syrinx 2013): 

• the region to the south of the Salt Creek - Sandfire drainage line, comprising aeolian sand 
plains, buried channels systems, calcrete and gypsum at the water table, subcrops of 
Precambrian rock as bedrock aquifers, and proximity of the Pilbara region; 

• the region along the Salt Creek - Sandfire drainage line, comprising, again, aeolian sand 
plains, but superimposed on a major buried channels system, with calcrete at the water 
table, and subcrops of Mesozoic rock; 

• the region to the north of the Salt Creek - Sandfire drainage line, comprising aeolian sand 
plains, some buried channels systems, subcrop of Mesozoic rock as a regional aquifer; 

• the region at the junction of the Great Sandy Desert and the Fitzroy River valley tract, 
comprising aeolian sand plains, extant rock-incised channels systems, outcrop and subcrop 
of Mesozoic rock as a regional aquifer; 

• the region along the coast, comprising sandy and muddy coastal deposits, where there is 
local freshwater storage, and seepage induced by seaward discharge from regional aquifers 
interfacing with coastal muddy deposits. 

Havieron is located within Zone 1, the region to the south of the Salt Creek - Sandfire drainage line: 

These salt-lake associated drainage lines were identified by Syrinx (2013a,b)as being an important 
part of the ground water systems within the GSD. 

The salt lakes act as sumps to inflow of freshwater deriving from subsurface drainage during the wet 
season or the cyclone season, and later in the dry season, when the surface waters have been 
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concentrated to saline by evaporation, act as recharge zones, delivering plumes of salt water to the 
surrounding aquifers (Syrinx 2013a). 

2.3.5 Biogeographic region 

The Havieron Project Area is located within the Mackay (GSD2) IBRA subregion. This subregion 
comprises open hummock grassland of Triodia pungens and T. schinzii with scattered trees of and 
bloodwood (Corymbia spp.), and shrubs of Acacia spp., Grevillea wickhamii and G. refracta. The 
dominant geomorphology of the Mackay has been described as Quaternary red longitudinal sand 
dune fields overlying Jurassic and Cretaceous sandstones of the Canning and Amadeus Basins 
(Kendrick 2001a). Gently undulating laterised uplands support shrub steppe, such as A. pachycarpa 
shrublands over T. pungens hummock grass. Calcrete and evaporite surfaces are associated with 
occluded paleo-drainage systems that traverse the desert; these include extensive salt-lake chains 
with samphire low shrublands, and Melaleuca glomerata - M. lasiandra shrublands (Kendrick 2001a).  
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2.3.6 Regional Vegetation Mapping 

The vegetation of Western Australia, including the Great Sandy Desert was mapped at the 
1:1,000,000 scale by Beard (1974) and was subsequently reinterpreted and updated to reflect the 
National Vegetation Information System (NVIS) standards (Shepherd et al. 2001). 

One vegetation association has been mapped within the study area (Table 2.1, Figure 2.3). 
Association 134 (mosaic: hummock grassland of Triodia species). 

Most of the pre-European extent of vegetation in the Great Sandy Desert has never been cleared. 
The remaining extent of pre-European vegetation associations occurring within the Havieron Study 
Area are listed in Table 2.1: 

Table 2.1: Broad vegetation associations within the Havieron Project Area 

IBRA 
Subregion 

Vegetation 
Association 

Vegetation (Beard 2001) 
Area in 
study area 
(ha) 

% 
Remaining 

Area mapped in 
the GSD (ha) 

% total extent at the 
study area* 

MacKay 
GSD02 

134 Hummock grasslands, 
grass steppe; soft 
spinifex 

1286 99.98 219,366.88 0.59 
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3. Methods 

The survey methods are consistent with for the EPA’s Technical Guidance - Flora and Vegetation 
Surveys for Environmental Impact Assessment (2016a) for a Detailed flora and Vegetation Survey. 

3.1 Desktop assessment 

The following searches (Appendix B) were undertaken for the Havieron Mine Project Area Survey 
area using a 100 km radial buffer to determine potential conservation significant flora species: 

• Protected Matters search tool for matters listed under the EPBC Act 

• Threatened (Declared Rare) and Priority Flora (TPFL) database (ref 20-0611FL) 

• Western Australian Herbarium (WAH) specimen database for Threatened (DRF) and Priority 
Flora (ref 20-0611FL) 

• NatureMap database for all flora species records occurring within the study area (DEC 
2011c) 

Searches of the DBCA Threatened Flora database, the WAH Specimen database were conducted on 
the 12th of February 2020 to provide information on Threatened and Priority Flora in the study area. 

The search co-ordinates (GDA94) used were defined by circle with the centre point located 122° 24' 
59'' E,21° 40' 58'' S. 

3.2 Field survey 

Data was recorded from 41 quadrats, and four supplementary relevés, with a minimum of three 
quadrats for all vegetation communities during post wet season survey. Refer to Table 3.1 for survey 
dates and Figure 3.1 for quadrat and other sampling locations. 

All quadrats were re-surveyed six weeks post winter rainfall. 

All plants collected were taken under flora collecting permits listed in Table 3.2, pursuant to 
Regulation 62 of the Biodiversity Conservation Regulations 2018. 

Table 3.1: Field Survey Dates 
Date Survey Notes 

4 - 12 March 2020 Post wet season Detailed Flora 
and vegetation (Mine Project 
Area) 

Very little flowering due to high heat 

28 June – 5 July 2020 Dry season Detailed Flora and 
vegetation (Mine Project Area) 

32mm (26 May 2020) rainfall recorded at Telfer Weather 
station (ID 012030) six weeks prior to survey. 

Table 3.2: Personnel 
Name Role Flora collection permit 

Jason Webb 
Senior Botanist 

Planning, fieldwork, plant identification, data 
interpretation and report preparation. 

FB62000168, TFL 75-1920 

Lachlan Warner 
Botanist 

Fieldwork, plant identification. FB62000123 

Indicative site locations were identified prior to commencement of the field survey using aerial 
photography, topographic maps and existing vegetation maps, to ensure that all broad vegetation 
types and landforms within the Survey area would be sampled. Quadrats were oriented north south, 
with the north-west corner pegged with survey markers. 

At each quadrat the following information was recorded: 

• Name of recorder 

• Date 
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• Quadrat dimensions 

• GPS co-ordinates (recorded in GDA94 UTM 51K) 

• Photograph of the vegetation from north-west corner 

• Vegetation condition 

• Brief vegetation description 

• Vascular flora taxa present (with average height and total percentage foliage cover of each 
taxon) 

• Topography 

• Soil type and colour 

• Geology (type, size and cover of any rocks, stones, gravel or outcropping) 

• Average percentage cover of leaf litter and bare ground 

• Disturbance details including fire history (time since last fire), and physical disturbance 
including evidence of erosion, grazing and weed invasion. 

• Any flora taxa observed opportunistically around quadrats or while traversing on foot within 
the Survey area were recorded. For any populations of taxa know to be conservation 
significant or introduced flora observed, a GPS location and a count of the individuals 
present, or percentage foliar cover for a given area for the species, were recorded. 

Between quadrat locations, opportunistic observations were recorded. These observations include: 

• changes in vegetation structure and composition 

• changes in vegetation condition 

• taxa not previously recorded 

• flora of conservation significance 

• significant weed populations. 

All plant specimens collected during the field surveys were identified using appropriate reference 
materials or through comparisons with specimens housed at the Western Australian Herbarium. 
Nomenclature of the species recorded is in accordance with Western Australian Herbarium (1998-).  

3.3 Data analysis 

3.3.1 Statistical Analysis 

Quadrat data as well as field observations were used to define the vegetation association mapping 
boundaries.  

Species data was analysed with PCORD v. 7 statistical software incorporating quadrat data from both 
surveys (March 2020 and June 2020) conducted in the Havieron Survey area. Classification of survey 
sites was determined utilising the hierarchical agglomerative technique, which produces a 
dendrogram diagram displaying similarity between survey sites (Clarke and Warwick 2001). Cluster 
analysis of a species similarity matrix is a recognised method for describing species assemblages (i.e. 
vegetation communities; Clarke and Warwick 2001).  

The data matrix was analysed using classification techniques in PCORD. Certain taxa were 
amalgamated prior to analyses, where species, variants or forms were not identifiable for all 
specimens. The dissimilarity between sites was determined using the Bray-Curtis measure. The Bray-
Curtis measure is a widely used assessment of ecological distance, which reflects compositional 



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | JBS&G57634-128494 (Rev 0)  

change, providing quantitative output for similarity between samples. The resulting dendrogram 
provided the framework for the vegetation associations and assigning survey sites to the particular 
groups. 

Bray-Curtis dissimilarity analysis was used to refine the vegetation associations identified during the 
vegetation survey and to assist in identification of uncommon vegetation types.  

3.3.2 Vegetation 

Vegetation types (VT) were delineated using a combination of results and site observations. Aerial 
photography interpretation and field notes taken during the survey were then used to develop VT 
mapping polygon boundaries over the Survey area. These polygon boundaries were then digitised 
using Geographic Information System (GIS) software. 

Vegetation type descriptions (through floristic in origin) have been adapted from the National 
Vegetation Information System (NVIS) Australian Vegetation Attribute Manual Version 7.0 (NVIS 
Technical Working Group 2017), a system of describing structural vegetation units (based on 
dominant taxa). This model follows nationally-agreed guidelines to describe and represent VTs, so 
that comparable and consistent data is produced nation-wide. For the purposes of this report, a VT 
is considered equivalent to a NVIS sub-association as described in ESCAVI (2003). 

3.3.3 Vegetation condition 

Vegetation condition was recorded within all quadrats, and opportunistically within the Survey area 
during the field assessment where required. Vegetation condition was described using the 
vegetation condition scale for the Eremaean Botanical Province (EPA 2016 Table 3.3). Vegetation 
condition polygon boundaries were developed using this information in conjunction with aerial 
photography interpretation and were digitised as for vegetation type mapping polygon boundaries.  

Table 3.3: Vegetation Condition Scale (adapted from Trudgen 1988) (EPA 2016) 
Vegetation Condition Description 

Excellent  Pristine or nearly so, no obvious signs of damage caused by the activities of European 
man. 

Very Good  Some relatively slight signs of damage caused by the activities of European man. For 
example, some signs of damage to tree trunks caused by repeated fires and the 
presence of some relatively non‐aggressive weeds such as Ursinia or Briza species, or 
occasional vehicle tracks. 

Good  More obvious signs of damage caused by the activities of European man, including 
some obvious impact on the vegetation structure such as caused by low levels of 
grazing or by selective logging. Weeds as above, possibly plus some more aggressive 
ones. 

Poor  Still retains basic vegetation structure or ability to regenerate to it after very obvious 
impacts of activities of European man such as grazing or partial clearing (chaining or 
very frequent fires. Weeds as above, probably plus some more aggressive ones such as 
Ehrharta species. 

Very Poor Severely impacted by grazing, fire, clearing, or a combination of these activities. Scope 
for some regeneration but not to a state approaching good condition without intensive 
management. Usually with a number of weed species including aggressive species. 

Completely Degraded  Areas that are completely or almost completely without native species in the structure 
of their vegetation, i.e. areas that are cleared or ‘parkland cleared’ with their flora 
comprising weed or crop species with isolated native trees or shrubs. 

3.4 Survey limitations and constraints 

There are possible limitations and constraints that can impinge on the adequacy of vegetation and 
flora surveys. The flora and vegetation assessment has been evaluated against a range of potential 
limitations (Table 3.4). Based on this evaluation, the assessment was subject to minor limitations and 
constraints that may have affected the assessment and the conclusions reached.  
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Table 3.4: Flora and vegetation survey potential limitations and constraints 

Potential limitation 
Impact on 
assessment 

Comment 

Sources of information and availability 
of contextual information (i.e. pre-
existing background versus new 
material). 

Not a 
constraint. 

Several reports are available for flora and vegetation surveys 
near the survey area. 

Scope (i.e. what life forms, etc., were 
sampled).  

Not a 
constraint. 

Number of species recorded, number of quadrats sampled, 
and timing of the survey were adequate for this level of 
survey. 

Proportion of flora/fauna collected and 
identified (based on sampling, timing 
and intensity).  

Not a 
constraint. 

The proportion of flora surveyed was adequate. The entire 
Survey area was traversed, and flora species were recorded 
systematically. The detailed flora and vegetation assessment 
was conducted during the optimal time for survey within the 
bioregion. In addition, the species-areas analysis (Figure 4.1) 
demonstrated approximately 81% of the flora species 
potentially present within the Survey area were recorded. 

Flora determination. Minor 
constraint 

Approx. 60% of the site was recently burned. This meant 
that some collections were not identifiable to species level. 
While the proportion of species identified throughout the 
survey area was sufficient, minor taxonomic uncertainty was 
present. Based on the taxa not fully identified, this is only 
considered to be a minor constraint.  

, sufficient coverage of flora 
Completeness and further work which 
might be needed (i.e. was the relevant 
Survey area fully surveyed).  

Not a 
constraint. 

The Great Sandy Desert region is typified by a low level of 
floristic biodiversity (DBCA/WAHERB). Based on the number 
of species identified in each quadrat the survey effort was 
adequate for the bioregion. 

Mapping reliability. Not a 
constraint. 

Updates (May 2020) Aerial photography was used to map 
the Survey area. Sites were chosen from these aerials to 
reflect changes in community structure. Additional traverses 
and relevés were conducted to increase the mapping 
confidence. 

Timing, weather, season, cycle.  Minor 
constraint. 

Flora and vegetation surveys in the Pilbara are normally 
conducted following winter rainfall, ideally 4 to 6 weeks post 
wet season (EPA 2016a). The field assessment was 
conducted in March and July 2020 in typical weather 
conditions for the region and therefore these factors are not 
deemed to be a constraint for the post wet survey.. 

Disturbances (fire flood, accidental 
human intervention, etc.).  

Minor 
constraint. 

The site had undergone extensive natural burning, however 
only 50 % of species had re-sprouted and grown sufficiently 
to be identified. The recent fires may have impacted the 
composition of the flora in favour of fire tolerant species and 
species whose germination is stimulated by fire. This may 
skew the floristic associations and diversity indices towards 
ephemeral and fire tolerant taxa. 

Intensity (in retrospect, was the 
intensity adequate).  

Not a 
constraint. 

The Survey area was easily accessible, and a sufficient 
number of quadrats were recorded. At least 3 quadrats per 
vegetation type were conducted, with 41 in total. This 
provided sufficient coverage to adequately describe the 
floristic community and associations within the study site. 
Based on species area curve analysis, approximately 81% of 
the total specie within the Survey area were sampled. 

Resources (i.e. were there adequate 
resources to complete the survey to the 
required standard).  

Not a 
constraint. 

The available resources were adequate to complete the 
survey.  

Access problems (i.e. ability to access 
Survey area).  

Not a 
constraint. 

The study area was easily traversed via ATV, enabling 
adequate access to vegetation within the Survey area. 

Experience levels (e.g. degree of 
expertise in species identification to 
taxon level).  

Not a 
constraint. 

Survey personnel had the appropriate training in sampling 
and identifying the flora and fauna of the region. A Senior 
Botanist supervised the survey team each day: 
Tristan Sleigh – Lead Botanist – >15 years of experience 
within the Bioregion.  
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4. Results 

4.1 Desktop assessment 

4.1.1 Conservation Significant Flora 

Eleven taxa of conservation significance were identified by database searches as potentially 
occurring within a 100 km buffer zone around the project area.  

Of the 11 taxa that have been previously recorded within the 100km buffer zone, only four priority 
taxa have been previously recorded within the Telfer Mine area. Goodenia nuda (P4), G. hartiana 
(P2) have been extensively mapped with the Greater Telfer mine area (Syrinx 2008, 2013) with 
Eremophila tenella and Comesperma sabulosum likely to occur based on habitat preference (Table 
4.1). The potential for these plants to occur within the site was assessed based on general habitat 
requirements and distribution (Table 4.1).  

Table 4.1: Threatened and Priority flora potentially occurring within the Survey area 

Species 
Conservation 
status 

Description 
Potential to occur 
(prior to survey) 

Potential to occur (post 
to survey) 

Eremophila tenella P1 A straggly shrub to 2.5 m 
high with a weeping 
appearance. Foliage greyish. 
Flowers pale blue. 

Likely to occur May occur based on 
habitat preference but 
not recorded 

Ptilotus wilsonii P1 Shrub, ca 0.5 m high. Fl. 
green-white, Oct. Stony 
gravelly soils. Rocky hills. 

Not Likely to occur Not Likely to occur 

Acacia auripila P2 Tree, to 3 m high, bark grey 
& fissured. Fl. yellow, Aug. 
Rocky quartz soils. Hillsides, 
gullies. 

Likely to occur Unlikely to occur based 
on habitat preference 

Eremophila sp. Rudall 
River (P.G. Wilson 
10512) 

P2 Clumped plant/shrub 25 cm 
high x 25 cm wide. 
Creamy/white flowers. 
Leaves silvery, hairy, narrow 
linear. Stony gravelly soils. 

Unlikely to occur based 
on habitat preference 

Unlikely to occur based 
on habitat preference 

Goodenia hartiana 
(Hart's Goodenia) 

P2 Herb/shrub, 40 cm high. 
Flowers blue. 

Highly likely to occur May occur based on 
habitat preference but 
not recorded 

Thysanotus sp. Desert 
East of Newman (R.P. 
Hart 964) 

P2 Self-supporting perennial, 
herb (with tuberous roots), 
distinguished by the long, 
equal anthers and pseudo-
cymose branching. Fl. Aug to 
Oct. Red-brown loamy sand 
or red sand, sometimes silty. 
Sand plain, pisolitic 
buckshot plain. 

Not likely to occur Not likely to occur 
based on habitat (soil 
type) preference 

Comesperma sabulosum P3 Perennial shrub 0.5 m high x 
0.2 m wide. 

Likely to occur Not likely to occur 

Goodenia purpurascens P3 Erect perennial or annual, 
herb, 0.1-0.3 m high. Fl. 
blue-purple/white/yellow, 
Jan or Apr or Jun or Sep or 
Dec. Clay, mud. Swamps & 
seasonally wet depressions. 

Not Likely to occur Not likely to occur 
based on habitat 
preference 

Indigofera ammobia P3 Many-stemmed shrub, to 
0.5 m high. Fl. green & 
purple, Sep. Red sand. Sand 
dunes. 

Likely to occur May occur based on 
habitat preference but 
not recorded 



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | JBS&G57634-128494 (Rev 0)  

Goodenia nuda P4 Erect to ascending herb, to 
0.5 m high. Fl. yellow, Apr to 
Aug 

Likely to occur May occur based on 
habitat preference but 
not recorded 

Ptilotus mollis P4 Compact, perennial shrub, 
to 0.5 m high, soft grey 
foliage. Fl. white/pink, May 
or Sep. Stony hills and 
screes. 

Not Likely To occur May occur based on 
habitat preference but 
not recorded 

4.1.2 Conservation significant vegetation 

No state or federally listed Threatened Ecological Communities (TECs) or Priority Ecological 
Communities (PEC) were identified by the database searches as potentially occurring in the area.  

4.2 Field survey 

4.2.1 Native flora 

A total of 41, 50 x 50m quadrats were sampled during the survey resulting in identification of 62 
species from 23 families and 44 genera. Dominant families recorded were Fabaceae (19% of taxa), 
Poaceae (17% of taxa) and Myrtaceae (10% of taxa). Refer to Appendix B for full species list and 
Appendix D for raw quadrat data. 

No conservation significant flora species were recorded during the survey. 

A species-area curve (Figure 4.1), based on a species accumulation analysis, was used to evaluate the 
adequacy of sampling (Colwell 2013). The asymptotic value was determined using Michaelis-Menten 
modelling. Using this analysis, the incidence based coverage estimator of species richness (ICE) was 
calculated to be 72 native species (Chao 2005). Based on this value, and the total of 58 native 
species recorded from quadrats during the survey, approximately 81% of the flora species 
potentially present within the Survey area were recorded within quadrats. An additional two native 
species were recorded opportunistically, further increasing the total native species count. 

 

Figure 4.1: Averaged randomised species accumulation curve 
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4.2.2 Introduced and exotic taxa 

No exotic or introduced taxa were recorded within the Survey area. This reflects the excellent 
condition of the vegetation. 

4.2.3 Vegetation 

Within the Survey area, 5 vegetation types were recorded and mapped (Table 4.2; Figure 4.2). In 
addition, cleared areas were also classified. For ease or reference and consistency, vegetation codes 
have been matched with those presented in Syrinx 2013 a,b,c and the Havieron Access Road Report 
(JBSG 2020). The dominant vegetation type mapped within the Survey area was type 6b (3274.403 
ha; 85.738% of the Survey area). This vegetation type is typified by Acacia stellaticeps and Triodia 
spp. hummock grasslands with scattered Senna and Grevillea shrubs. One vegetation type, 6i, was 
restricted to a small area approximately 500 m south of the major dune system in the central survey 
area. This vegetation type was species poor, and contained scattered Eucalyptus victrix, which grows 
in areas of increased water availability.  

Bray-Curtis dissimilarity analysis indicates that 6 of the quadrats are fall outside of the main grouping 
(Appendix E). Several of these can be explained by the extensive fire damage to the Survey area. This 
reduces the normal dominate vegetation and skews the data toward the fast growing and fire 
ephemeral species such as Tribulus hirsutus, Aristida ?contorta and Senna artemisioides subsp. 
oligophylla. 

Threatened and Priority Ecological Communities 

None of the vegetation types mapped and described are listed as Threatened Ecological 
Communities (TECs) or Priority Ecological Communities (PECs). 

Vegetation Condition 

The average vegetation condition across the Havieron Project Area was Excellent (excluding existing 
cleared areas associated with drilling activities) (Figure 4.3). Areas cleared as a result of exploration 
activities were mapped as completely degraded. Overall, 99% of the Survey area was in excellent 
condition. There are extensive burnt areas across the entire Survey area from a recent (2019) 
bushfire with variable regrowth present. While impacting the structure and composition for the 
vegetation, this is a natural process within the region and is not considered to reflect poor 
vegetation condition. 
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Table 4.2: Description of vegetation types mapped within the Survey area 

Code Vegetation types 
Dominant 
Landform 

Veg Cond Area % survey area  

Mixed High Shrubland  

4b Scattered Trees of Corymbia over Acacia 
stipuligera and Grevillea wickhamii. Acacia 
stellaticeps, Jacksonia aculeata and Calytrix 
carinata Low Open Shrubland over Triodia 
basedowii complex and T. schinzii Closed 
Hummock Grassland 

Dune   Excellent 189.359 4.96 

 
Triodia Hummock Grassland  

6b Grevillea wickhamii Open Shrubland over 
Acacia stellaticeps and Tribulus. Low Open 
Shrubland over Triodia epactia Hummock 
Grassland Acacia sp. Over Triodia. 

Plain Excellent 3274.403 85.74 
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6e Fringing vegetation associated with Clay 
Pans. Typical community consists of Acacia 
stellaticeps over Triodia epactia and Triodia 
basedowii 

Clay Pan Excellent 24.996 0.65 

 
6g Scattered Tall Shrubs of Grevillea wickhamii 

and Hakea chordophylla over Triodia aff. 
basedowii Hummock Grassland 

Plain Excellent 297.312 7.78 
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6i Scattered trees of Eucalyptus victrix over 
Acacia cuthbertsonii subsp. cuthbertsonii and 
Senna artemisioides subsp. oligophylla open 
shrubland over T. schinzii hummock 
grassland. 

Plain Excellent 0.005 <0.001 

 
Cleared  

Cleared Cleared Areas various Completely 
Degraded 

32.996 0.86  
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5. Discussion 

The overall vegetation condition within the Survey area was considered to be in excellent condition 
(with the exception of the cleared areas shown in Figure 4.2). The species diversity and abundance is 
consistent with the ecology and diversity of the region and previous surveys of this level within the 
local area. No conservation significant flora or ecological communities were identified within the 
Havieron Project Survey area. The survey also found no weeds of national significance (WoNS) or 
introduced/exotic taxa within the Survey area.  

One vegetation type, 6i, was restricted within the survey area, containing scattered Eucalyptus 
victrix, a species associated with increased water availability. Eucalyptus victrix is an opportunistic 
water user with ‘intermediate’ groundwater dependency as evidenced by leaf potential, daily 
transpiration rates and canopy conductance when compared to other phreatophytic vegetation 
(O’Grady et al. 2009). Mature Eucalyptus victrix trees commonly support a large dimorphic root 
system, consisting of prominent tap roots and a network of laterally expansive roots near the soil 
surface and in the top 1 m to 2 m of the soil profile, which can extend to at least 10 m to 12 m away 
from the main stem, from which vertical sinker roots can also develop and potentially extend tens of 
metres to water table depth (Florentine 1999). Eucalyptus victrix is recognised to be less reliant on 
groundwater access and is known to survive solely on vadose soil water sources. This vegetation 
community is located within an area of localised water collection, potentially capturing surface 
water runoff during periods of heavy rainfall. Additionally, no other known groundwater dependant 
taxa are present within this vegetation type. Based on this, Eucalyptus victrix is likely to primarily 
reliant on surface water within this vegetation and as such, vegetation type 6i is unlikely to 
represent a Groundwater Dependant Ecosystem. 

No other vegetation associated with areas of increased water availability, principally vegetation type 
6e, contained taxa with known dependence on groundwater. Given this, it is unlikely that the project 
area is unlikely to support GDEs. 

Previously mapped vegetation associations across Western Australia were assessed in terms of their 
reservation priorities as part of the WA Biodiversity Audit (Kendrick 2001a, 2001b). Vegetation 
Association 134 (Figure 2.3) is a high priority for reservation in the Little Sandy Desert, however it is 
considered a low priority for preservation in the Great Sandy Desert. The vegetation types identified 
by the detailed flora and vegetation survey are predominantly uncleared and widespread within the 
bioregion, fragmented only by fires. Given this, the vegetation mapped within the Havieron Survey 
area in not considered to be locally or regionally significant. 

Only a small percentage of taxa were in flower at the time the post wet season survey (March 2020), 
and the follow up July survey also had limited species in flower despite significant rainfall 6 weeks 
prior to the survey (36mm on 26 May 2020). Regardless of the lack of reproductive structures, most 
taxa were identifiable based on vegetative features. The large proportion of burnt areas 
(approximately 60%) contributed some variation in the type of species recorded, with fire 
ephemerals and pyrophytic plants represented in larger numbers than would be expected in unburnt 
areas.  

The large, recently burnt areas may have obscured the presence of the priority taxa. From the 
desktop study, 11 species were identified as potentially occurring within the study site. Of these 11 
taxa, three can be excluded and are not likely to be found within the study area based on habitat 
preference. Goodenia purpurascens is associated with swamps and seasonal wetlands, these 
landforms are not found within the Survey area. Thysanotus sp. Desert East of Newman (R.P. Hart 
964) and Eremophila sp. Rudall River (P.G. Wilson 10512) are also not likely to occur based on the 
preferred soil type for this species.  

Five other species, Eremophila tenella (P1), Ptilotus wilsonii (P1), Acacia auripila (P2), and Ptilotus 
mollis (P4) may also be excluded based on habitat preference (limited to rocky ridgelines). Indigofera 
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ammobia (P3) may be found within Survey area as this species has a preference for deep red sands 
commonly associated with sand dunes. Comesperma sabulosum may possibly be located with the 
Survey area, however as no preferred habitat information is available the probability of this species 
occurring is based on location records held by the WA Herbarium.  

Syrinx (2008) conducted an extensive targeted survey for G. hartiana over the entire Telfer Mine site 
(approx. 65km west of the Havieron Project site). Based on the population estimates and habitat 
preference reported in the Syrinx report (2008), habitat for the two Goodenia species (G, hartiana 
[P2] and G. nuda [P4]) is present within the Survey area . Within the greater Telfer area G. hartiana 
was only found in large numbers when in association with low lying hills with silcrete sands 1-10cm 
thick, always overlaying rock, that have been burnt with the last 12 months. Unburnt areas of similar 
habitat type still support G. hartiana populations, but at much lower densities. Extensive traverses 
and relevés conducted within potential habitat during the July Havieron survey did not find any of 
the Priority listed Goodenia species.  

The level of survey detail undertaken is consistent with the requirements of a detailed flora and 
vegetation survey, the expected low diversity and relatively uniform landforms, means that the 
findings of the report are sufficient to inform impact assessment for across the project area. 
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6. Conclusion 

The key results and outcomes of the flora and vegetation survey were: 

• Four native vegetation types were mapped within the Survey area. 

• no TECs or PECs were recorded within the Survey area 

• no GDEs are considered to occur within the Survey area 

• no other significant vegetation was mapped within the Survey area 

• no Threatened or Priority flora species were recorded within the Survey area. 
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7. Limitations 

Scope of services 

This report (“the report”) has been prepared by Strategen-JBS&G in accordance with the scope of 
services set out in the contract, or as otherwise agreed, between the Client and Strategen-JBS&G. In 
some circumstances, a range of factors such as time, budget, access and/or site disturbance 
constraints may have limited the scope of services. This report is strictly limited to the matters 
stated in it and is not to be read as extending, by implication, to any other matter in connection with 
the matters addressed in it. 

Reliance on data 

In preparing the report, Strategen-JBS&G has relied upon data and other information provided by 
the Client and other individuals and organisations, most of which are referred to in the report (“the 
data”). Except as otherwise expressly stated in the report, Strategen-JBS&G has not verified the 
accuracy or completeness of the data. To the extent that the statements, opinions, facts, 
information, conclusions and/or recommendations in the report (“conclusions”) are based in whole 
or part on the data, those conclusions are contingent upon the accuracy and completeness of the 
data. Strategen-JBS&G has also not attempted to determine whether any material matter has been 
omitted from the data. Strategen-JBS&G will not be liable in relation to incorrect conclusions should 
any data, information or condition be incorrect or have been concealed, withheld, misrepresented 
or otherwise not fully disclosed to Strategen-JBS&G. The making of any assumption does not imply 
that Strategen-JBS&G has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of preparation 
of this report or the time that site investigations were carried out. Strategen-JBS&G disclaims 
responsibility for any changes that may have occurred after this time. This report and any legal 
issues arising from it are governed by and construed in accordance with the law of Western Australia 
as at the date of this report.  

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has been 
undertaken and performed in a professional manner, in accordance with generally accepted 
environmental consulting practices. No other warranty, whether express or implied, is made. 

The advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose. 

Strategen-JBS&G accepts no liability for use or interpretation by any person or body other than the 
client who commissioned the works. This report should not be reproduced without prior approval by 
the client or amended in any way without prior approval by Strategen-JBS&G, and should not be 
relied upon by other parties, who should make their own enquiries. 

 



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | JBS&G57634-128494 (Rev 0)  

8. References 

ANZECC. (2000). Review of the National Strategy for the Conservation of Australia's Biological 
Diversity. Canberra: Australian and New Zealand Environment and Conservation Council 
(ANZECC), Environment Australia. 

Beard, J. S. (1990). Plant life of Western Australia. Kenthurst: Kangaroo Press.  

BOM. (2020). Climate Data Online. (Station 009225, Perth Metro WA). Bureau of Meterology (BOM). 
Retrieved February 11, 2020, from http://www.bom.gov.au/climate/data 

CSIRO. (1991). Digital Atlas of Australian Soils. 

Department of the Environment. (2012). Interim Biogeographic Regionalisation for Australia v. 7 
(IBRA) [ESRI shapefile]. Retrieved 2020, from 
http://intspat01.ris.environment.gov.au/fed/catalog/search/resource/details.page?uuid=%7B3
C182B5A-C081-4B56-82CA-DF5AF82F 

EPA. (2000). Position Statement No. 2. Environmental Protection of Native Vegetation in Western 
Australia. Perth: Environmental Protection Authority (EPA). 

EPA. (2016). Environmental Factor Guideline Flora and Vegetation. Perth: Environmental Protection 
Agency (EPA). 

EPA. (2016). Technical Guidance - Flora and Vegetation Surveys for Environmental Impact 
Assessment. Perth: Environmental Protection Authority (EPA). 

Florentine, SK 1999, ‘Ecology of Eucalyptus victrix in grassland in the floodplain of the Fortescue 
River’, PhD Thesis, Curtin University of Technology. 

Strategen JBSG (2020) Reconnaissance Flora and Vegetation Survey Havieron Access Corridor.  

National Vegetation Information System (NVIS) Australian Vegetation Attribute Manual Version 7.0 
(NVIS Technical Working Group 2017) 

Syrinx Environmental Pty Ltd. (2008). Final techenical Report, Goodenia hartiana SurveyTelfer. 

Syrinx Environmental Pty Ltd. (2013a). Optimisation study area level 2 flora and fauna survey. 
January. 

Syrinx Environmental Pty Ltd. (2013b). Technical Report Trotmans, Satellite Deposits and Pit 15 Study 
Areas Level 2 Flora and Fauna Survey. 

Syrinx Environmental Pty Ltd. (2013b). Technical Report O’Callaghans Study Area. Level 2 Flora and 
Fauna Survey. 

Tille, P. J. (2006). Soil-landscapes of Western Australia’s rangelands and arid interior.  

  



 
 

 

©JBS&G Australia Pty Ltd T/A Strategen-JBS&G | JBS&G57634-128494 (Rev 0)  

Appendix A Conservation code Definitions 

 

Conservation 
Code 

Description 

T Threatened 
species 

Threatened flora is that subset of ‘Rare Flora’ listed under schedules 1 to 3 of the Wildlife 
Conservation (Rare Flora) Notice 2018 for Threatened Flora. The assessment of the conservation 
status of these species is based on their national extent and ranked according to their level of 
threat using IUCN Red List categories and criteria as detailed below. 

CR Critically 
endangered 
species 

Threatened species considered to be “facing an extremely high risk of extinction in the wild in the 
immediate future, as determined in accordance with criteria set out in the ministerial guidelines”. 
Listed as critically endangered under section 19(1)(a) of the BC Act in accordance with the criteria 
set out in section 20 and the ministerial guidelines. Published under schedule 1 of the Wildlife 
Conservation (Specially Protected Fauna) Notice 2018 for critically endangered fauna or the 
Wildlife Conservation (Rare Flora) Notice 2018 for critically endangered flora. 

EN Endangered 
species 

Threatened species considered to be “facing a very high risk of extinction in the wild in the near 
future, as determined in accordance with criteria set out in the ministerial guidelines”. Listed as 
endangered under section 19(1)(b) of the BC Act in accordance with the criteria set out in section 
21 and the ministerial guidelines. Published under schedule 2 of the Wildlife Conservation 
(Specially Protected Fauna) Notice 2018 for endangered fauna or the Wildlife Conservation (Rare 
Flora) Notice 2018 for endangered flora. 

VU Vulnerable 
species 

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

Priority 1 (P1) 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. 

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 

Priority 3 (P3) 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. 

Priority 4 (P4)  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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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Other Matters Protected by the EPBC Act

Acknowledgements

Buffer: 40.0Km

Matters of NES

Report created: 12/02/20 14:44:24

Coordinates

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010

Caveat
Extra Information

Details
Summary



Summary

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

None

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

8

None

None

National Heritage Places:

Commonwealth Marine Area:

World Heritage Properties:

None

None

10

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

15

Commonwealth Heritage Places:

None

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneAustralian Marine Parks:

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

None

1State and Territory Reserves:

Nationally Important Wetlands:

NoneRegional Forest Agreements:

Invasive Species: 8

NoneKey Ecological Features (Marine)



Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Night Parrot [59350] Endangered Species or species habitat
likely to occur within area

Pezoporus occidentalis

Princess Parrot, Alexandra's Parrot [758] Vulnerable Species or species habitat
likely to occur within area

Polytelis alexandrae

Australian Painted Snipe [77037] Endangered Species or species habitat
may occur within area

Rostratula australis

Mammals

Northern Quoll, Digul [Gogo-Yimidir], Wijingadda
[Dambimangari], Wiminji [Martu] [331]

Endangered Species or species habitat
likely to occur within area

Dasyurus hallucatus

Ghost Bat [174] Vulnerable Species or species habitat
known to occur within area

Macroderma gigas

Greater Bilby [282] Vulnerable Species or species habitat
known to occur within area

Macrotis lagotis

Reptiles

Great Desert Skink, Tjakura, Warrarna, Mulyamiji
[83160]

Vulnerable Species or species habitat
may occur within area

Liopholis kintorei

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Migratory Terrestrial Species

Barn Swallow [662] Species or species habitat
may occur within area

Hirundo rustica

Matters of National Environmental Significance



Name Threatened Type of Presence

Grey Wagtail [642] Species or species habitat
may occur within area

Motacilla cinerea

Yellow Wagtail [644] Species or species habitat
may occur within area

Motacilla flava

Migratory Wetlands Species

Common Sandpiper [59309] Species or species habitat
may occur within area

Actitis hypoleucos

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Oriental Plover, Oriental Dotterel [882] Species or species habitat
may occur within area

Charadrius veredus

Oriental Pratincole [840] Species or species habitat
may occur within area

Glareola maldivarum

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Common Sandpiper [59309] Species or species habitat
may occur within area

Actitis hypoleucos

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Great Egret, White Egret [59541] Species or species habitat
likely to occur within area

Ardea alba

Cattle Egret [59542] Species or species habitat
may occur within area

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence

Oriental Plover, Oriental Dotterel [882] Species or species habitat
may occur within area

Charadrius veredus

Black-eared Cuckoo [705] Species or species habitat
may occur within area

Chrysococcyx osculans

Oriental Pratincole [840] Species or species habitat
may occur within area

Glareola maldivarum

Barn Swallow [662] Species or species habitat
may occur within area

Hirundo rustica

Rainbow Bee-eater [670] Species or species habitat
may occur within area

Merops ornatus

Grey Wagtail [642] Species or species habitat
may occur within area

Motacilla cinerea

Yellow Wagtail [644] Species or species habitat
may occur within area

Motacilla flava

Painted Snipe [889] Endangered* Species or species habitat
may occur within area

Rostratula benghalensis (sensu lato)

State and Territory Reserves [ Resource Information ]
Name State
Nyangumarta Warrarn WA

Extra Information

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence
Mammals

Dromedary, Camel [7] Species or species habitat
likely to occur within area

Camelus dromedarius

Domestic Dog [82654] Species or species habitat
likely to occur within area

Canis lupus  familiaris

Donkey, Ass [4] Species or species habitat
likely to occur within area

Equus asinus

Cat, House Cat, Domestic Cat [19] Species or species habitat
likely to occur within area

Felis catus

House Mouse [120] Species or species habitat
likely to occur within area

Mus musculus

Rabbit, European Rabbit [128] Species or species habitat
likely to occur

Oryctolagus cuniculus



Name Status Type of Presence
within area

Red Fox, Fox [18] Species or species habitat
likely to occur within area

Vulpes vulpes

Plants

Buffel-grass, Black Buffel-grass [20213] Species or species habitat
may occur within area

Cenchrus ciliaris



- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Threatened, migratory and marine species distributions have been derived through a variety of methods.  Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc).  In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

-21.36174 123.427393,-21.329124 123.459665,-21.285623 123.458292,-21.271547 123.502237,-21.292661 123.52833,-21.375169 123.897745

Coordinates
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NatureMap Species Report
Created By Guest user on 05/02/2020 

Conservation Status

 Current Names Only

 Core Datasets Only

 Species Group

Method

 Centre

 Buffer

Group By

Conservation Taxon (T, X, IA, S, P1-P5)

Yes

Yes

  All Plants

'By Circle'

122° 24' 59'' E,21° 40' 58'' S

40km

Family

Family Species Records 
Goodeniaceae 1 14
Scrophulariaceae 2 9 
TOTAL 3 23 

Name ID Species Name Naturalised Conservation Code 1Endemic To Query
Area

Goodeniaceae
1. 18638 Goodenia hartiana (Hart's Goodenia) P2

Scrophulariaceae
2. 40644 Eremophila sp. Rudall River (P.G. Wilson 10512) P2

3. 14507 Eremophila tenella P1

Conservation Codes
T - Rare or likely to become extinct
X - Presumed extinct
IA - Protected under international agreement
S - Other specially protected fauna
1 - Priority 1
2 - Priority 2
3 - Priority 3
4 - Priority 4
5 - Priority 5

1
 For NatureMap's purposes, species flagged as endemic are those whose records are wholely contained within the search area. Note that only those records complying with the search criterion are included in the

calculation. For example, if you limit records to those from a specific datasource, only records from that datasource are used to determine if a species is restricted to the query area.

NatureMap is a collaborative project of the Department of Biodiversity, Conservation and Attractions and the Western Australian Museum.



Site Q3

Soil

Bare ground (%) 40 Litter (%) 5

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 461873.130353882 mE; 7598043.0136

80 15

5 11

60 3

30 5

20 10

400 3

160 0.01

100 1

100 0.1

10 5

5 2

20 13

180 7

30 45

Acacia stellaticeps

Aristida contorta

Calytrix carinata

Dicrastylis cordifolia

Dicrastylis doranii

Grevillea stenobotrya

Heliotropium transforme

Jacksonia aculeata

Newcastelia cladotricha

Pityrodia loricata

Poaceae sp.

Scaevola parvifolia

Senna artemisioides subsp. oligophylla 
Triodia basedowii

Triodia schinzii 80 70



Site Q4

Soil

Bare ground (%) 40 Litter (%)

Vegetation Condition Excellent,Ver Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 461692.948819346 mE; 7598136.6101

Aristida contorta 5 3

Corymbia opaca 15

Dicrastylis cordifolia 40 5

Grevillea stenobotrya 45 2

Gyrostemon tepperi 110 5

Heliotropium transforme 100 3

Jacksonia aculeata 90 2

Petalostylis cassioides 90 3

Pityrodia loricata 25

Triodia schinzii 40 35



Site Q8

Soil

Bare ground (%) 5 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 466226.46208348 mE; 7595953.81782

100 10

80 40

5 5

30

20 3

35 1

5 3

Acacia cuthbertsonii subsp. cuthbertsonii 
Acacia stellaticeps

Aristida contorta

Convolvulaceae sp.

Dicrastylis cordifolia

Senna sericea

Tribulus hirsutus

Triodia basedowii 30 30



Site Q9

Soil

Bare ground (%) 30 Litter (%) 5

Vegetation Condition Excellent Years since fire

Vegetation Description

6e

Taxa Height (m) % Cover

GPS Coordinate 50H 466511.172076046 mE; 7595868.9128

Acacia stellaticeps 100 18

Calandrinia ptychosperma 5 3

Dactyloctenium radulans 10 0.5

Trianthema pilosum 5 1

Trianthema turgidifolia 40 1

Tribulus hirsutus 5 2

Triodia basedowii 40 15



Site Q10

Soil

Bare ground (%) 70 Litter (%)

Vegetation Condition Good Years since fire 2

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 463986.074501677 mE; 7595944.3704

90 15

5 1

30 5

120 10

5 3

5 0.5

Acacia stellaticeps

Aristida contorta

Poaceae sp.

Senna artemisioides subsp. oligophylla 
Tribulus hirsutus

Trigastrotheca molluginea

Triodia basedowii 30 10



Site Q11

Soil

Bare ground (%) 30 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 462536.955736685 mE; 7596187.6809

5

5 5

5 1

10 2

5 5

5 2

Aristida contorta 
Calandrinia ptychosperma 
Dactyloctenium radulans 
Gyrostemon tepperi 
Malvaceae sp. 
Trianthema turgidifolia 
Triodia epactia 30 5



Site Q12

Soil

Bare ground (%) 30 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 460814.135666982 mE; 7595887.0510

30 0.1

60 15

5 0.5

90 0.1

110 5

10 0.1

45 3

70 2

5 0.2

5 2

Acacia cuthbertsonii subsp. cuthbertsonii 
Acacia stellaticeps

Calandrinia ptychosperma 
Codonocarpus cotinifolius

Grevillea wickhamii

Malvaceae sp.
Ptilotus obovatus

Streptoglossa macrocephala

Tribulus hirsutus

Trigastrotheca molluginea

Triodia basedowii 40



Site Q13

Soil

Bare ground (%) 40 Litter (%) 3

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 460753.548383388 mE; 7596249.2627

45 25

30 5

5 0.2

20 1

70 3

200

5 0.1

70 4

40 0.1

5 0.1

10 0.1

5 0.6

Acacia stellaticeps

Amphipogon sericeus

Aristida contorta

Dicrastylis doranii

Grevillea wickhamii

Hakea chordophylla

Portulaca sp.
Senna artemisioides subsp. oligophylla 
Streptoglossa macrocephala 
Trianthema pilosum

Trianthema turgidifolia

Tribulus hirsutus

Triodia basedowii 40 20



Site Q14

Soil

Bare ground (%) 40 Litter (%)

Vegetation Condition Excellent Years since fire 3

Vegetation Description

6g

Taxa Height (m) % Cover

GPS Coordinate 50H 460807.325205439 mE; 7597139.2010

100 3

50 10

30 1.2

20 5

200 5

180 1

50 0.1

5

Acacia cuthbertsonii subsp. cuthbertsonii 
Acacia stellaticeps

Dicrastylis cordifolia

Grevillea stenobotrya

Hakea chordophylla

Hakea lorea subsp. lorea

Streptoglossa macrocephala 
Trigastrotheca molluginea

Triodia basedowii 40 25



Site Q15

Soil

Bare ground (%) 35 Litter (%) 1

Vegetation Condition Degraded Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 462857.959039383 mE; 7597295.9282

5 0.1

15 5

60 70

Trianthema pilosum 
Trianthema turgidifolia 
Triodia schinzii 
Triodia sp. 50 5



Site Q16

Soil

Bare ground (%) 90 Litter (%)

Vegetation Condition Degraded Years since fire 1

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 460544.062492881 mE; 7594938.5802

30 1

5 1

5 1

Convolvulaceae sp. 
Ptilotus sp.
Tribulus hirsutus 
Trigastrotheca molluginea 5 1



Site Q17

Soil

Bare ground (%) 40 Litter (%) 1

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 460976.165832264 mE; 7594956.0332

250 10

90 15

5 1

65 2

100 10

20 7

50 2

10 3

5 5

Acacia cuthbertsonii subsp. cuthbertsonii 
Acacia stellaticeps

Aristida contorta

Dicrastylis doranii

Grevillea wickhamii

Ptilotus obovatus

Streptoglossa macrocephala 
Trianthema pilosum

Tribulus hirsutus

Trigastrotheca molluginea 10 1



Site Q18

Soil

Bare ground (%) 10 Litter (%) 1

Vegetation Condition Excellent Years since fire 3

Vegetation Description

4b

Taxa Height (m) % Cover

GPS Coordinate 50H 461674.466962577 mE; 7595019.3184

110

5 15

20 4

20 3

5 3

5 3

10 5

30 3

100 5

15 10

5 5

Acacia sabulosa

Aristida contorta

Corymbia opaca

Dicrastylis doranii

Fabaceae sp.
Malvaceae sp.
Poaceae sp.
Scaevola parvifolia

Senna sericea

Sida sp. Pindan (B.G. Thomson 3398) 
Tribulus hirsutus

Yakirra australiensis var. australiensis 5 3



Site Q19

Soil

Bare ground (%) 20 Litter (%) 5

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 460617.325379608 mE; 7596407.9932

40 10

40 2

200 15

45 5

15 2

50 3

10 3

Acacia stellaticeps 
Dicrastylis cordifolia 
Grevillea wickhamii 
Jacksonia aculeata 
Poaceae sp.
Streptoglossa macrocephala 
Tribulus hirsutus

Triodia basedowii 40 5



Site Q20

Soil

Bare ground (%) 30 Litter (%) 5

Vegetation Condition Excellent Years since fire

Vegetation Description

6g

Taxa Height (m) % Cover

GPS Coordinate 50H 460693.611576613 mE; 7597090.8296

100 30

45 3

130 1

200 5

15 5

30 35

Acacia stellaticeps 
Grevillea wickhamii 
Hakea lorea subsp. lorea 
Melaleuca lasiandra 
Poaceae sp.
Triodia basedowii 
Triodia schinzii 30 20



Site Q21

Soil

Bare ground (%) 50 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 463537.277694354 mE; 7597109.2823

80 20

15 0.1

5 3

60 5

50 13

50 3

Acacia stellaticeps 
Maireana georgei 
Poaceae sp. 
Trianthema turgidifolia 
Triodia basedowii 
Triodia schinzii 
Triodia sp. 45 15



Site Q22

Soil

Bare ground (%) 30 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 462591.788736412 mE; 7597137.0184

170 5

800 2

20 5

Acacia cuthbertsonii subsp. cuthbertsonii 
Eucalyptus victrix

Senna artemisioides subsp. oligophylla 
Triodia schinzii 70 15



Site Q23

Soil

Bare ground (%) 20 Litter (%) 5

Vegetation Condition Excellent Years since fire

Vegetation Description

4b

Taxa Height (m) % Cover

GPS Coordinate 50H 466929.632894089 mE; 7600258.0816

50 5

200 2

100 2

140

Dicrastylis doranii 
Eucalyptus sp. 
Heliotropium transforme 
Petalostylis cassioides 
Triodia schinzii 100 45



Site Q24

Soil

Bare ground (%) 55 Litter (%) 10

Vegetation Condition Excellent Years since fire

Vegetation Description

4b

Taxa Height (m) % Cover

GPS Coordinate 50H 466837.532326926 mE; 7600157.9660

15 5

20

30 10

60 1

15 0.1

5 0.1

75 0.1

15 0.1

110 0.3

25

20 12

Aristida contorta 
Corymbia opaca 
Dicrastylis cordifolia 
Dicrastylis doranii 
Euphorbia sp. 
Fabaceae sp. 
Heliotropium transforme 
Malvaceae sp. 
Petalostylis cassioides 
Poaceae sp.
Triodia basedowii 
Triodia schinzii 50 15



Site Q25

Soil

Bare ground (%) 20 Litter (%) 3

Vegetation Condition Excellent Years since fire 3

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 466667.676114566 mE; 7599935.3053

10 5

40 2

25 0.1

10 10

40 0.1

20 30

Acacia stellaticeps 
Dicrastylis doranii 
Dicrastylis sp. 
Eragrostis sp. 
Grevillea stenobotrya 
Triodia basedowii 
Triodia schinzii 15 10



Site Q26

Soil

Bare ground (%) 80 Litter (%) 5

Vegetation Condition Good Years since fire 2

Vegetation Description

6g

Taxa Height (m) % Cover

GPS Coordinate 50H 464172.272625785 mE; 7600105.0671

5 5

40 3

Aristida contorta

Senna artemisioides subsp. oligophylla 
Tribulus hirsutus 10 1.1



Site Q27

Soil

Bare ground (%) 30 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6g

Taxa Height (m) % Cover

GPS Coordinate 50H 464057.027217379 mE; 7600015.6420

170

30 1

40 1

40

170 1

150 10

5 0.2

Acacia cuthbertsonii subsp. cuthbertsonii 
Dicrastylis cordifolia

Dicrastylis doranii

Grevillea stenobotrya

Hakea chordophylla

Senna artemisioides subsp. oligophylla 
Trianthema pilosum

Triodia basedowii 35 25



Site Q28

Soil

Bare ground (%) 40 Litter (%)

Vegetation Condition Excellent Years since fire 5

Vegetation Description

6g

Taxa Height (m) % Cover

GPS Coordinate 50H 464465.539820465 mE; 7599282.8838

60 5

60 0.5

40 0.1

210 1

35 2

35 2

80 2

Acacia stellaticeps

Dicrastylis doranii

Goodenia sp.
Hakea chordophylla

Jacksonia aculeata

Newcastelia cladotricha

Senna artemisioides subsp. oligophylla 
Triodia basedowii 40 22



Site Q29

Soil

Bare ground (%) 85 Litter (%) 15

Vegetation Condition Excellent Years since fire

Vegetation Description

4b

Taxa Height (m) % Cover

GPS Coordinate 50H 461342.188922802 mE; 7598996.0073

10

25 2.5

Corymbia opaca 
Poaceae sp. 
Triodia schinzii 40 1



Site Q30

Soil

Bare ground (%) 30 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 461727.978458754 mE; 7599708.0809

Acacia stellaticeps 80 10

Aristida contorta 5

Senna notabilis 40 0.2

Senna sericea 40 0.1

Trianthema turgidifolia 45 10

Tribulus hirsutus 15 0.5

Trichodesma zeylanicum 20 0.2

Triodia basedowii 35 5

Triodia schinzii 55 15



Site Q31

Soil

Bare ground (%) 30 Litter (%) 1

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 466608.99215555 mE; 7597204.36701

70 20

110 5

Acacia stellaticeps

Senna artemisioides subsp. oligophylla 
Triodia basedowii 35 20



Site Q32

Soil

Bare ground (%) 40 Litter (%) 16

Vegetation Condition Excellent Years since fire

Vegetation Description

4b

Taxa Height (m) % Cover

GPS Coordinate 50H 465544.066302309 mE; 7598050.0059

10 1

20 5

40 5

140 0.1

55 2

170 2

Aristida contorta

Corymbia opaca

Gompholobium simplicifolium 
Grevillea stenobotrya

Petalostylis cassioides

Senna artemisioides subsp. oligophylla 
Triodia basedowii 40 15



Site Q33

Soil

Bare ground (%) 85 Litter (%) 2

Vegetation Condition Good Years since fire

Vegetation Description

6e

Taxa Height (m) % Cover

GPS Coordinate 50H 463685.35225743 mE; 7598152.79710

5 1

30 1

5 1

100 0.5

15 8

40 1

Aristida contorta

Fabaceae sp.
Poaceae sp.
Senna artemisioides subsp. oligophylla 
Tribulus hirsutus

Trichodesma zeylanicum

Triodia basedowii 35 8



Site Q34

Soil

Bare ground (%) 90 Litter (%) 2

Vegetation Condition Good Years since fire 2

Vegetation Description

6e

Taxa Height (m) % Cover

GPS Coordinate 50H 463475.304364355 mE; 7598117.9629

5

45 1

55 5

10 5

Aristida contorta

Malvaceae sp.
Senna artemisioides subsp. oligophylla 
Tribulus hirsutus

Triodia basedowii 10 10



Site Q35

Soil

Bare ground (%) 45 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 463089.111766859 mE; 7597555.5974

Aristida contorta 15 10

Corymbia opaca 15 0.5

Dicrastylis doranii 45 10

Pityrodia loricata 40 3



Site Q36

Soil

Bare ground (%) 30 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 462716.340883413 mE; 7597467.4699

100 2

200 0.2

100 5

50 3

30 3

40 30

45 7

Acacia stellaticeps

Grevillea wickhamii

Senna artemisioides subsp. oligophylla 
Streptoglossa macrocephala 
Trianthema turgidifolia

Triodia basedowii

Triodia epactia

Triodia schinzii 40 10



Site Q37

Soil

Bare ground (%) 80 Litter (%)

Vegetation Condition Excellent Years since fire

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 462863.517232916 mE; 7596874.9967

45 3

10 10

5 3

40 5

35 2

5 1

5 3

15 1

35 3

Acacia stellaticeps

Aristida contorta

Calandrinia ptychosperma

Senna artemisioides subsp. oligophylla 
Solanum diversifolium

Trianthema turgidifolia

Tribulus hirsutus

Trichodesma zeylanicum

Triodia epactia

Triodia schinzii 40 5



Site Q38

Soil

Bare ground (%) 30 Litter (%) 5

Vegetation Condition Excellent Years since fire 1

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 463583.205203486 mE; 7596850.3520

50 15

5 0.4

30 1

35 5

5 3

30 3

Acacia stellaticeps

Aristida contorta

Senna artemisioides subsp. oligophylla 
Trianthema turgidifolia

Tribulus hirsutus

Triodia basedowii

Triodia epactia 40 20



Site Q39

Soil

Bare ground (%) 30 Litter (%) 1

Vegetation Condition Excellent Years since fire 1

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 463358.065572442 mE; 7597086.5369

10 2

40

45 8

20 2

20 10

5 1

Aristida contorta

Eremophila sp.
Eulalia aurea

Senna artemisioides subsp. oligophylla 
Senna notabilis

Trianthema turgidifolia

Tribulus hirsutus 5 5



Site Q40

Soil

Bare ground (%) 25 Litter (%) 5

Vegetation Condition Excellent Years since fire 3

Vegetation Description

6b

Taxa Height (m) % Cover

GPS Coordinate 50H 464125.871755184 mE; 7596946.4786

50 3

200 6

110 1

25 0.5

45 15

Dicrastylis cordifolia 
Grevillea stenobotrya 
Hakea lorea subsp. lorea 
Scaevola parvifolia 
Triodia basedowii 
Triodia schinzii 30 20



Site Q41

Soil

Bare ground (%) 15 Litter (%) 3

Vegetation Condition Very Good Years since fire 3

Vegetation Description

4b

Taxa Height (m) % Cover

GPS Coordinate 50H 464187.102015273 mE; 7597252.7023

Acacia melleodora 80 5

Acacia stellaticeps 60 15

Melaleuca lasiandra 170 0.1

Petalostylis cassioides 170 2

Triodia basedowii 40 20

Triodia schinzii 30 10
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Appendix C Havieron Mine site Species list 
Family Taxa 

Aizoaceae Trianthema pilosum 

Trianthema turgidifolia 

Amaranthaceae Ptilotus axillaris 

Ptilotus obovatus 

Ptilotus sp. 

Asteraceae Streptoglossa macrocephala 

Boraginaceae Heliotropium transforme 

Trichodesma zeylanicum 

Chenopodiaceae Maireana georgei 

Convolvulaceae Convolvulaceae sp. 

Euphorbiaceae Euphorbia sp. 

Fabaceae Acacia cuthbertsonii subsp. cuthbertsonii 

Acacia melleodora 

Acacia sabulosa 

Acacia stellaticeps 

Acacia tumida var. kulparn 

Fabaceae sp. 

Gompholobium simplicifolium 

Jacksonia aculeata 

Petalostylis cassioides 

Senna artemisioides subsp. oligophylla 

Senna notabilis 

Senna sericea 

Goodeniaceae Goodenia sp. 

Scaevola parvifolia 

Gyrostemonaceae Codonocarpus cotinifolius 

Gyrostemon tepperi 

Lamiaceae Dicrastylis cordifolia 

Dicrastylis doranii 

Dicrastylis sp. 

Newcastelia cladotricha 

Pityrodia loricata 

Malvaceae Malvaceae sp. 

Sida sp. Pindan (B.G. Thomson 3398) 

Molluginaceae Trigastrotheca molluginea 

Montiaceae Calandrinia ptychosperma 

Myrtaceae Calytrix carinata 

Corymbia opaca 

Eucalyptus sp. 

Eucalyptus victrix 

Melaleuca glomerata 

Melaleuca lasiandra 

Poaceae Amphipogon sericeus 

Aristida contorta 

Dactyloctenium radulans 

Eragrostis sp. 

Eulalia aurea 

Poaceae sp. 

Triodia basedowii 

Triodia epactia 

Triodia schinzii 

Triodia sp. 

Yakirra australiensis var. australiensis 

Portulacaceae Portulaca sp. 

Proteaceae Grevillea stenobotrya 

Grevillea wickhamii 

Hakea chordophylla 

Hakea lorea subsp. lorea 
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Family Taxa 

Scrophulariaceae Eremophila sp. 

Solanaceae Solanum diversiflorum 

Surianaceae Stylobasium spathulatum 

Zygophyllaceae Tribulus hirsutus 
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Appendix D Raw Quadrat Data 
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Appendix E Cluster analysis 
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