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1.0 Introduction 

1.1 Background to the Study 

The Rio Tinto Iron Ore (RTIO) Yandicoogina iron ore project (Yandi) is located approximately 90 km 
northwest of the town of Newman and 300 km southeast of Dampier, in the Pilbara region of 
Western Australia (Figure 1.1).  Mining at the open pit operation commenced in 1998, with 
production currently at 52 mtpa. 
 
Extensive vegetation and flora survey work has been conducted in the Yandi locality, particularly in 
preparation for the proposed development of the Junction South West (JSW) and Oxbow deposits 
(Biota 2010a).  An ecological assessment was also completed to determine the potential effects of 
dewatering discharge from mining below the water table at these deposits (Biota 2010b). 
 
Hamersley Iron Pty Ltd (Hamersley) is proposing to develop new iron ore mines at the JSW and 
Oxbow deposits at Yandicoogina (the project).  Hamersley is a fully owned subsidiary of RTIO and 
already operates mines at the nearby Junction Central (JC) and Junction South East (JSE) 
deposits, which are expected to be mined to their maximum extent by approximately 2015 and 
2023 respectively.  New mines at JSW and Oxbow will enable continuity of production from the 
overall Yandicoogina operation.  Dewatering will be necessary to access the full extent of the 
deposits, and current plans are to discharge the excess water into Weeli Wolli Creek (Figure 1.1). 
 

1.2 Objectives of this Study 

Biota Environmental Sciences (Biota) was commissioned to survey additional areas around the 
JSW and Oxbow deposits to match the project footprint, and areas along Weeli Wolli Creek that 
may be impacted by dewatering discharge.  The objective of the survey was to gather 
information to address gaps in the existing vegetation and flora data that have been collected 
through previous surveys of the Yandi study area. 
 
This survey is intended to assist in the Environmental Impact Assessment of the proposed 
development.  It was planned and implemented as far as practicable according to the 
Environmental Protection Authority (EPA) Guidance Statement No. 51 “Guidance for the 
Assessment of Environmental Factors: Terrestrial Flora and Vegetation Surveys for Environmental 
Impact Assessment in Western Australia” (EPA 2004).  This report is intended as an addendum to 
previous studies completed for the area (Biota 2010a and 2010b). 
 

1.3 Historical Land Use 

The first pastoral lease in the Pilbara was established in 1863, shortly after European explorers 
reported the area to be suitable for pastoral purposes (Hennig 2004).  At the turn of the twentieth 
century, most of the Pilbara bioregion was under pastoral lease.  By the 1920s the pressure of 
livestock grazing began to show in the form of depletion of the native grasses near watercourses.  
The perennial grasses, Buffel Grass (*Cenchrus ciliaris) and Birdwood Grass (*C. setiger), were 
introduced around this time and quickly colonised river systems, and also excluded the growth of 
native grasses (Hennig 2004).  In the late 1880s mineral deposits were discovered and mining was 
encouraged through government-provided financial assistance (Hennig 2004).  The 1960s saw the 
lifting of an iron ore export embargo and subsequently the Pilbara became a major hub for iron 
ore mining, which continues today. 
 
The majority of the 2010 study area falls within the Marillana pastoral station, which was 
established in its current form in June 1973 from the amalgamation of 11 prior pastoral leases 
issued in 1936 (nine leases), 1937 (one lease) and 1967 (one lease).  The Marillana station is over 
358,000 ha is size and has been subject to pastoral activities for at least the last 70 years. 
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Figure 1.1:  Location of the 2010 study area. 
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2.0 Methodology 
The current study area consists of six separate sections.  Each of these sections has been 
allocated a number for the purposes of reporting (e.g. Area 1; see Figure 2.2).  They are 
collectively referred to in this document as the 2010 study area. 
 

2.1 Desktop Review and Database Searches  

The review of existing information consisted of: 

• published and unpublished reports relevant to the area; these comprised mostly regional 
scale reports, including the Department of Agriculture land systems mapping (van Vreeswyk 
et al. 2004; see Section 3.2), and 

• database searches for Declared Rare Flora (DRF) and Priority flora recorded within 
approximately 30 km of the broader Yandicoogina area.  These were based on a search 
centered on the point 22° 46' 42.92" S and 119° 14' 0.79" E.  The searches were conducted in 
January 2011, after the site visit, and utilised databases from the Department of Environment 
and Conservation (DEC) and the WA Herbarium.  

 
The DRF and Priority flora locations were investigated in January 2011 to identify populations 
within, or in the vicinity of, the 2010 study area (Figure 2.2.) 
 

2.2 Field Assessment 

Two botanists from Biota (Eleanor Ridley and Justin Fairhead) completed the survey of the 2010 
study area between the 29th of November and 3rd of December 2010.  Ten person days were 
therefore spent on the field component of this study. 
 
During the site visit, the following data were recorded: 

• vegetation types were described and mapped using Aplin's (1979) modification of the 
vegetation classification of Specht (1970) to include a hummock grassland category (see 
Appendix 1);  

• all of the major habitats were traversed on foot and described, and a list of all species present 
was recorded; and 

• flora of potential management concern (i.e. species of conservation significance and weeds) 
were specifically targeted as part of this work, and locations were recorded using a hand-held 
Global Positioning System (GPS; WGS84 datum, zone 50) (see Appendix 2). 

 

2.3 Seasonal Conditions 

Conditions at the time of the 2010 survey were dry and not optimal for the collection of annual 
and cryptic perennial species.  Data from the Newman recording station indicate that the area 
received approximately two-thirds of the average annual rainfall in the preceding year, most of 
which occurred in three major rainfall events.  The region received 77.6 mm of rain in the six 
months prior to the survey, with approximately half of this occurring over two days during mid-
September (see Figure 2.1). 
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Figure 2.1:  Monthly rainfall for the Newman recording station for the months preceding the field survey in 

2010, compared to the long term monthly average rainfall (data from the WA Bureau of 
Meteorology- website http://www.bom.au accessed 06/01/2011). 

 

2.4 Specimen Identification, Nomenclature and Data Entry 

Common species that were well known to the survey botanists were identified in the field.  
Voucher specimens of all other species were collected and assigned a unique number to 
facilitate tracking of data.  These were pressed in the field, and dried upon returning to Perth. 
 
The vouchers were then identified by keying out, reference to appropriate publications, use of 
reference collections and comparison to the collections held at the Western Australian 
Herbarium.  Botanists from Biota identified most specimens, with assistance sought from Malcolm 
Trudgen (M.E. Trudgen and Associates) for difficult plant groups.  Specimens will be lodged with 
the WA Herbarium for all taxa comprising Priority species, range extensions or poorly collected 
species, provided that suitable material is available. 
 
Nomenclature was checked against the current listing of scientific names recognised by the WA 
Herbarium and updated as necessary.  The only outdated nomenclature retained was that 
relating to Cassia.  This genus is currently recognised as Senna (see Randell 1989), however the 
older Cassia classification (Symon 1966) was perceived to be a more realistic level of separation 
of the taxa (e.g. with taxa such as 'glutinosa' and 'pruinosa' recognised at specific rather than sub 
specific level).  A more detailed discussion is contained in Trudgen and Casson (1998), while a 
comparison of the nomenclature under the two classifications is presented in Appendix 3. 
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2.5 Limitations of this Study 

A number of limitations of the field survey and subsequent conservation assessments are 
discussed below.  These are factors that must be considered when reviewing and applying the 
results of this study.  Despite these limitations, the field study and the subsequent analyses are 
believed to give a good representation of the flora and vegetation values of the study area. 
The main limitations of this study are as follows: 

• Fungi and nonvascular flora (e.g. algae, mosses and liverworts) were not specifically sampled, 
as is typical for surveys of this nature. 

• Conditions were dry during the 2010 survey, with lower than average rainfall in the six months 
prior to the field trip.  Conditions were therefore not optimal for the collection of ephemeral 
flora or cryptic perennial species. 

• The additional study areas surveyed in 2010 were not systematically searched for rare flora.  
The species list should therefore be taken as indicative rather than exhaustive. 

• Large sections of the survey area are still regenerating from a large bushfire that occurred in 
December 2007 and therefore much of the vegetation is at an early seral stage. 
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Figure 2.2:  The 2010 study area showing historical vegetation mapping and locations of Priority flora and weed species. 
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3.0 Vegetation 

3.1 Vegetation Types and Condition 

3.1.1 Vegetation Descriptions 

Seventeen vegetation units were identified within the 2010 Yandicoogina study area.  These fell into 
three broad landform categories: plains and low, undulating hills; major creeklines; and minor 
drainage and valley areas (Table 3.1).   
 
A fourth category comprised areas that have been disturbed.  Access tracks have been cleared for 
drilling equipment and drill pads have been cleared in particular sections of the study area.  Other 
clearing for tracks has occurred throughout the area associated with ongoing management of the 
pastoral station.   
 
The distribution of the vegetation types is indicated on the mapping in Appendix 4.  The vegetation 
within the study area was generally representative of the major habitats in the locality.  
 

Table 3.1: Summary of vegetation units recorded from the study area. 

Unit Code Description 

Plains and Low Undulating Hills 
AanApyTw Acacia aneura low open woodland over A. pyrifolia scattered shrubs over Triodia 

wiseana open hummock grassland 

AprAciAiAsclTbr Acacia pruinocarpa, A. citrinoviridis, A. inaequilatera, A. sclerosperma open shrubland 
over Triodia brizoides open hummock grassland 

AprAsyAiTw Acacia pruinocarpa, A. synchronicia, A. inaequilatera tall open shrubland over Triodia 
wiseana1 hummock grassland 

ChAarApyTbrTpTHt Corymbia hamersleyana low woodland over Hakea lorea scattered tall shrubs over 
Acacia arida, A. pyrifolia open shrubland over Triodia brizoides, T. pungens very open 
hummock grassland and Themeda triandra scattered tussock grasses 

ChAprAaGwTsps Corymbia hamersleyana scattered low trees over Acacia pyrifolia, A. arida, Grevillea 
wickhamii scattered shrubs over Triodia sp. Shovelanna Hill open hummock grassland 

ChAprTp Corymbia hamersleyana scattered low trees over Acacia pruinocarpa tall shrubland 
over Triodia pungens open hummock grassland  

ChTw Corymbia hamersleyana scattered low trees over Triodia wiseana open hummock 
grassland 

ElAiGwAhiTw Eucalyptus leucophloia scattered low trees over Acacia inaequilatera, Grevillea 
wickhamii scattered shrubs over A. hilliana scattered low shrubs over Triodia wiseana 
open hummock grassland 

ElAiTw Eucalyptus leucophloia scattered low trees over Acacia inaequilatera scattered tall 
shrubs over Triodia wiseana open hummock grassland 

Major Creeklines 

ChElAprTErAadTsps Corymbia hamersleyana, Eucalyptus leucophloia scattered low trees over Acacia 
pyrifolia open shrubland over Tephrosia rosea, A. adoxa scattered low shrubs over 
Triodia sp. Shovelanna Hill open hummock grassland 

EvAciAcMgCEc Eucalyptus victrix scattered tall trees over Acacia citrinoviridis, A. coriacea, Melaleuca 
glomerata scattered tall shrubs over *Cenchrus ciliaris scattered tussock grasses 

EvAciCEc  Eucalyptus victrix scattered tall trees over Acacia citrinoviridis tall open shrubland over 
*Cenchrus ciliaris closed tussock grassland 

EvChAprAiAciCEcTe Eucalyptus victrix, Corymbia hamersleyana low open woodland over Acacia 
pruinocarpa, A. inaequilatera, A. citrinoviridis open shrubland over *Cenchrus ciliaris 
open tussock grassland and Triodia epactia scattered hummock grasses 

  

                                                        
1  It should be noted that vegetation units with Triodia wiseana on rocky hills also frequently included populations 

of Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) on the lower slopes. 
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Unit Code Description 

EvEcAtuRlTErERItTHt Eucalyptus victrix, E. camaldulensis scattered low trees over Acacia tumida, Rulingia 
luteiflora shrubland over Tephrosia rosea low open shrubland over Eriachne 
tenuiculmis, Themeda triandra open tussock grassland 

EvTp Eucalyptus victrix woodland over Triodia pungens open hummock grassland 

Scoured creek bed These areas are devoid of vegetation as a result of frequent scouring by water 

Minor Drainage and Valleys 
ChApyTp Corymbia hamersleyana low open woodland over Acacia pyrifolia open shrubland 

over Triodia pungens scattered hummock grasses 

ElChAaAbAtuTsps Eucalyptus leucophloia, Corymbia hamersleyana low open woodland over Acacia 
ancistrocarpa, A. bivenosa, A. tumida var. pilbarensis tall open shrubland over Triodia 
sp. Shovelanna Hill open hummock grassland 

 

3.1.2 Vegetation Condition 

The disturbed sections of the study area were considered to be Completely Degraded.  The 
vegetation that had not been directly disturbed was generally in Very Good to Excellent condition.  
Areas affected by the 2007 fire had begun to regenerate.  Given sufficient time, this vegetation would 
be expected to return to something approaching the original state, hence these areas were not 
classed differently to unburnt areas.  In areas where the weed *Cenchrus ciliaris formed a dominant 
part of the vegetation structure (units EvAciAcMgCEc , EvAciCEc and EvChAprAiAciCEcTe), the 
vegetation was classed as being in Good to Poor condition.   
 

3.2 Vegetation of the Study Area in Relationship to Land 

Systems 

Land systems (rangelands) mapping covering the study area has been prepared by the Western 
Australian Department of Agriculture (van Vreeswyk et al. 2004). 
 
There are a total of 107 land systems in the Pilbara bioregion2, seven of which occur in the 
Yandicoogina study area: Boolgeeda, McKay, Newman, River, Robe, Rocklea and Urandy (Table 3.2).  
The current survey area contains less than 0.4% of the River and McKay land systems and less than 
0.1% of each of the remainder.  The proposed development would not affect the integrity of these 
land systems as a whole. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                        
2  This information was obtained by combining land system mapping for the Pilbara (van Vreeswyk et al. 2004) 

and Ashburton (Payne et al. 1988), and intersecting this with the Pilbara bioregion (Environment Australia 2000) 
in ArcView 3.2a. 
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Table 3.2: Extent of land systems within the 2010 Yandi study area and the percentage this represents of their total extent in the Pilbara bioregion (source: van Vreeswyk 

et al. 2004, Payne et al. 1988). 

Land System Description Total Area of 
Land System 

(ha) 

Area of Land 
System in Survey 

Area (ha) 

Percentage of 
survey area  

(%) 

Percentage of Land 
System in Survey Area 

(%)  

Boolgeeda Stony lower slopes and plains below hill systems supporting hard and soft 
spinifex grasslands and mulga shrublands.  
 
Component landforms include; low hills and rises (4%), stony slopes and 
upper plains (20%), stony lower plains (65%), groves (1%), and narrow 
drainage and channels (10%) 

774,800 143.8 4.7 0.02 

McKay Hills, ridges, plateaux and breakaways of meta sedimentary rocks supporting 
hard spinifex grasslands.   
 
Component landforms include (60%) hills, ridges ad plateaux remnants, 
breakaways (2%), lower foot slopes (10%), stony plains (20%), and drainage 
floors (8%) 

420,200 836.6 27.6 0.2 

Newman Rugged jaspilite plateaux, ridges and mountains supporting hard spinifex 
grasslands. 
 
Component landforms include plateaux, ridges, mountains and hills (70%), 
lower slopes (20%), stony plains (5%), and narrow drainage floors with 
channels (5%) 

1,458,000 611.3 
 

20.2 0.04 

River Active flood plains and major rivers supporting grassy eucalypt woodlands, 
tussock grasslands and soft spinifex grasslands. 
 
Component landforms include sandy levees and sand sheets (15%), upper 
terraces (5%), floodplains and lower terraces (50%), stony plains (10%), and 
minor and major channels (20%) 

408,800 1369.0 45.2 0.3 

Robe Low limonite mesas and buttes supporting soft spinifex (and occasionally 
hard spinifex) grassland. 
 
Component landforms include low plateaux, mesas and buttes (60%), lower 
slopes (20%), gravely plains (15%), and drainage floors and channels (5%) 

86,500 26.7 0.9 <0.01 

Rocklea Basalt hills, plateaux, lower slopes and minor stony plains supporting hard 
spinifex (and occasionally soft spinifex) grasslands. 
 
Component land forms include hills, ridges, plateaux and upper slopes (65%), 
lower slopes (15%), stony plains and interfluves (10%), gilgai plains (1%), upper 
drainage lines (4%), drainage floors and channels (5%) 

2,299,300 40.4 1.3 <0.01 

Urandy Stony plains, alluvial plains an drainage lines supporting shrubby soft spinifex 
grasslands. 
 
Component land forms include stony plains (58%), alluvial plains (35%), 
drainage zones and channels (7%) 

131,100 2.2 0.07 <0.01 
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3.3 Vegetation Types of Conservation Significance 

No Threatened Ecological Communities (TECs) listed under the Environment Protection and 
Biodiversity Conservation (EPBC) Act 1999 have been recorded from, or in the vicinity of, the 
Yandicoogina study area.   
 
There are a number of TECs and Priority Ecological Communities (PECs; see Appendix 2) listed by 
DEC for the Pilbara bioregion, however none of these occur within the area under review. 
 
Stands of vegetation in major creeklines (units ChElAprTErAadTsps, EvAciAcMgCEc, EvAciCEc, 
EvChAprAiAciCEcTe, EvEcAtuRlTErERItTHt and EvTp) are considered to be of Moderate 
conservation significance.  These vegetation units are of local importance as they occur in the 
major surface drainage features for the area.  Clearing of these units should be avoided where 
practicable, and otherwise strictly minimised. 
 
The remaining vegetation types are considered to be of Low conservation significance, 
representing units that are widely distributed and relatively well represented in the wider 
bioregion.  Note that this is not intended to imply that these units have no conservation value; it 
simply indicates that these areas are less of a priority for conservation. 
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4.0 Flora of the Study Area 

4.1 Overview 

A total of 75 species of native flora species from 37 genera and 23 families were recorded from 
the 2010 study area, along with one introduced species (see Section 4.3).  These species are 
generally typical of those occurring in such habitats in the locality.  For comparison, the adjoining 
Oxbow and JSW development areas each contained over 200 species.  The Oxbow and JSW 
survey areas were smaller in size than the 2010 study area: Oxbow covered only 724 ha and JSW 
1,460 ha, while the current study area is 3,030 ha.  The lower than expected number of species 
can be attributed to two main factors: 

1) much of the vegetation was still in the process of regenerating following a large fire in 2007, and 

2) the area has received poor rainfall in recent years.  
 
Although the flora data from the 2010 study area is somewhat limited, it represents additional 
sampling in a locality that has been relatively well surveyed in previous years. 
 

4.2 Flora of Conservation significance  

4.2.1 Declared Rare Flora 

There are currently two DRF in the Pilbara bioregion: Thryptomene wittweri (Mountain 
Thryptomene) and Lepidium catapycnon (Hamersley Lepidium).  Both of these species are also 
listed as Threatened Flora Species under the EPBC Act 1999: 

• Thryptomene wittweri (Mountain Thryptomene) 

This rounded shrub can reach heights of 2 m and has white flowers in April, June and August.  
Thryptomene wittweri is only known from high-altitude mountaintops in the inland Pilbara, its 
distribution extending south into the Gascoyne and Little Sandy Desert bioregions.  There is no 
suitable habitat for T. wittweri in the Yandicoogina area and this species would not occur. 

• Lepidium catapycnon (Hamersley Lepidium) 

This woody perennial is a small, upright plant typically growing between 20-30 cm in height.  
Lepidium catapycnon occurs in hummock grasslands on low stony hills and occasionally stony 
plains.  This relatively short-lived shrub species is often recorded from areas that have recently 
been disturbed, apparently persisting for only a few years.  Now known from a number of 
locations in the Hamersley Range, L. catapycnon extends broadly from Tom Price across to 
Newman.  There are nine historic recorded populations within 25 km of the current study area.  
There is suitable habitat for this species within the current study area. 

 

4.2.2 Priority Flora 

One Priority species, Goodenia nuda, was identified during the 2010 survey:   

• Goodenia nuda  (Priority 4)  

This species is an erect to ascending, slender herb growing to 50 cm high with narrow, pale 
green to glaucous leaves.  The basal leaves are entire or narrowly toothed, 4-10 cm long and 
5-10 mm wide.  The species has yellow flowers, 14-16 mm long, and is typically found growing 
near creeklines and wet areas.  Goodenia nuda was recorded from a single location in the 
northeast corner of Area 2 (Figure 2.2, Table 4.1).  There are five records of this species from the 
broader locality, including one record approximately 4 km west of Area 2.    
Table 4.1: Location of Goodenia nuda in the 2010 study area. 

Record Type 
Location No. of individuals 

Easting (GDA94) Northing (GDA94) 
Opportunistic 725586 748 3231 4 
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Based on the review of existing information, including database searches described in Section 2.1,  
13 additional Priority species occur within 25 km of the study area.  The locations of any 
populations in close proximity (<2 km) are included in Figure 2.2.  Most of these are unlikely to 
occur in the 2010 study area due to a lack of suitable habitat.  Each species is described below, 
along with a discussion of its potential to occur within the current study area.   
 
The species comprise: 

• Eremophila spongiocarpa  (Priority 1)  

This compact, succulent-leaved shrub grows to 1 m in height and occurs on weakly saline 
alluvial plains on the margins of marshlands.  This species has been recorded from a location 25 
km north of Area 1.  It would not occur within the 2010 study area. 

• Stylidium weeliwolli  (Priority 2)   

This small annual herb, growing to 25 cm high, has pink or red zygomorphic flowers from 
September to August.  It most commonly grows at the edge of watercourses in gritty sand or 
sandy clay.  There are records of five distinct populations of this species within 25 km of the 
study area: three populations are approximately 8 km south of Area 4, one population is less 
than 1 km south of the northwestern-most extent of Area 5, and one population is 
approximately 3 km northeast of the northern tip of Area 6.  It is possible that this species could 
occur in the major creekline habitats in the current study area. 

• Acacia subtiliformis  (Priority 3)  

This spindly, slender shrub grows to 3.5 m in height and has very small phyllodes, with new 
growth being slightly viscid, resinous and aromatic.  A. subtiliformis has red peduncles and the 
inflorescence heads are up to 6 mm in diameter.  This species occurs on rocky calcrete 
plateaux in the Pilbara bioregion.  There are three records of this species: one record is 9 km 
northeast of Area 6, one is 17 km south of Area 1 and the third is 18 km west of Area 1.  This 
species is unlikely to occur in the current study area due to a lack of suitable habitat. 

• Dampiera metallorum  (Priority 3)  

This rounded, perennial herb grows to 50 cm in height and has bright blue to purple flowers.  It 
occurs on skeletal red-brown, gravelly soil over banded ironstone and its preferred habitats are 
steep slopes and hill summits.  This species is known from two records on the DEC database, 
approximately 11 km southwest of the Area 1 boundary.  This species would not be expected 
to occur on the low hills within the 2010 study area. 

• Fimbristylis sieberiana  (Priority 3)  

This sedge is tufted, shortly rhizomatous and grows to 60 cm high.  Typical of the Cyperaceae 
family, F. sieberiana occurs in mud or skeletal soil pockets.  It is usually associated with water or 
damplands, though it has been recorded on sandstone cliffs.  Two records were returned from 
the DEC database search, from 9 km southwest of Area 4.  This species could occur in the 
largest creeklines in the current study area, however given that it has not been recorded from 
the Yandi locality to date, this is considered unlikely. 

• Goodenia sp. East Pilbara (A.A. Mitchell PRP 727)  (Priority 3)   

This small, annual herb has a basal rosette of leaves, yellow flowers in August and an 
indumentum of sparse appressed hairs.  It occurs on red-brown clayey soil and calcrete areas 
on low, undulating or swampy plains.  There are five recorded populations of this species within 
25 km of the study area: four records are 12 km south of Area 4 and there is a single population 
17 km northeast of Area 1.  This species is considered unlikely to occur in the study area as 
there is no suitable habitat. 

• Indigofera gilesii subsp. gilesii  (Priority 3)  

This pea grows in a shrub habit to 1.5 m high.  The flowers are typical of the pea family, purple 
or pink in colour and occur in May and August.  Indigofera gilesii subsp. gilesii occurs in pebbly 
loam amongst boulders and outcrops.  There is one record of this species within 25 km of the 
2010 study area, approximately 22 km south of Area 4.  It is considered unlikely that this species 
would occur in the current study area. 
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• Rostellularia adscendens var. latifolia  (Priority 3)  

This herb or shrub grows to 30 cm in height, usually in dense clusters, and occurs on ironstone 
soils near creeks, and on rocky hills.  The opposite leaves are deep green, hairy and shortly 
lanceolate.  There are two recorded populations in the vicinity of the study area, 
approximately 23 km northwest of Area 1.  This species could potentially occur within the study 
area. 

• Sida sp. Barlee Range (S. van Leeuwen 1642)  (Priority 3)  

This spreading shrub grows to 50 cm high, has yellow flowers in August and occurs on skeletal 
red soils on steep slopes.  This species has previously been recorded from the Yandi locality as 
scattered individuals from a single rocky area on the bank of Yandicoogina Creek (Biota 2004), 
approximate 4.5 km east of the JSW survey area boundary.  In addition, two populations have 
been recorded approximately 23 km northwest of Area 1.  It is possible that this species might 
occur in the study area. 

• Tephrosia bidwillii  (Priority 3)  

This slender-leaved shrub grows up to 90 cm high and has leaves 8-14 cm long, with 7 to 11 
narrowly elliptic to narrowly lanceolate leaflets.  The leaves have an acute apex, glabrous 
upper surface and a lower surface with appressed hairs.  This species has orange flowers and 
hairy linear pods, 3-5 cm long, which are sometimes compressed.  It has previously been 
recorded on coastal plains, floodplains and gently undulating plains from the Pilbara, 
Carnarvon and Great Sandy Desert bioregions, extending into the Kimberley.  There is one 
record of this species approximately 18 km southeast of Area 4 from the current study area.  It 
is possible that this species would occur in the study area. 

• Themeda sp. Hamersley Station (M.E. Trudgen 11431)  (Priority 3)  

This perennial tussock grass grows from 1.3 to 1.8 m tall, and typically grows in red cracking clay 
in tussock grasslands or in clayey creeks.  It often occurs as an occasional specimen but may 
form dense grasslands over large areas of cracking clay plains.  It differs from the more 
common and widespread Themeda triandra by its larger size, sturdier culms and pale bluish 
colouring (T. triandra has yellowish colouring).  This species has previously been recorded from 
the Yandi locality from a single site on a floodplain north of Yandicoogina Creek, 
approximately 4.5 km east of the JSW survey area boundary (Biota 2004).  DEC database 
records show one population of this species approximately 20 km north of Area 2.  It is unlikely 
that this species would occur in the current study area. 

• Acacia bromilowiana  (Priority 4)  

This species grows to a tree or shrub 12 m high.  The phyllodes of A. bromilowiana are glaucous 
and slightly pruinose.  The flowers are typical of wattles, growing in spikes from July to August.  
This species occurs in red skeletal loam or orange-brown gravel loam over banded ironstone 
and basalt.  These habitats are usually associated with rocky hills and breakaways, gorges or 
creekbeds.  There is one record of A. bromilowiana approximately 16 km south of Area 1, 
according to the DEC database search results.  This species is unlikely to occur in the 2010 
study area due to a lack of suitable habitat.  

• Rhynchosia bungarensis  (Priority 4)  

This compact or prostrate shrub grows up to 50 cm high.  It has been recorded growing in 
pebbly, shingly coarse sand amongst boulders; in flowlines and on floodplains; and in rocky 
gullies.  The DEC records show one population approximately 25 km northwest of Area 2.  This 
species could occur within the 2010 study area. 
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4.3 Introduced Flora (Weeds) 

One introduced flora species was recorded during the current survey: 

• *Cenchrus ciliaris (Buffel Grass) was introduced by pastoralists as a fodder species.  It has 
demonstrated allelopathic capacities, whereby it releases chemicals that inhibit the growth of 
other plants, and it is an aggressive and effective competitor with native flora species.  This 
perennial grass forms dense tussock grasslands, particularly along creeklines, floodplains and in 
sandy coastal areas.  Infestations are common throughout the Hamersley Range and 
particularly in major creeklines, and in sandy coastal areas.  Buffel Grass is common in the 
Pilbara, Gascoyne, Carnarvon and Kimberley regions and is also found throughout desert 
areas in central Western Australia and Perth.    

This species was recorded at several locations during the 2010 survey, particularly in areas 
surrounding the major creek lines in Areas 5 and 6; here, the populations of Buffel Grass were 
extensive and dominated the understorey. 
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5.0 Discussion and Recommendations 

5.1 Summary of Findings 

5.1.1 Vegetation 

Of the 17 vegetation types recorded during the current survey, most were considered to be in 
Very Good to Excellent condition.  In those areas where the weed *Cenchrus ciliaris formed a 
dominant part of the vegetation structure (units EvAciAcMgCEc, EvAciCEc and 
EvChAprAiAciCEcTe), the vegetation was considered to be in Good to Poor condition.  The areas 
affected by the 2007 fire had begun to regenerate and were not considered to have been 
degraded by being burnt. 
 
None of the vegetation units within the study area are TECs or PECs, nor were any identified as 
being of High conservation significance.  The vegetation of major creeklines and the floodplains 
adjoining them (vegetation units ChElAprTErAadTsps, EvAciAcMgCEc, EvAciCEc, 
EvChAprAiAciCEcTe, EvEcAtuRlTErERItTHt and EvTp; Section 3.1.1) is considered to be of Moderate 
conservation significance. 
 

5.1.2 Flora 

A single individual of the DRF species Lepidium catapycnon was recorded from a recently burnt 
hilltop in the Oxbow survey area during a field survey in 2008 (Biota 2010a).  This species is listed as 
DRF under State legislation and as a Threatened species in the ‘Vulnerable’ category under the 
EPBC Act 1999.  Although not recorded, this species could occur in the 2010 study area as suitable 
habitat is present.   
 
Four individuals of the Priority 4 species Goodenia nuda were recorded during the survey of the 
2010 study area, from the northeastern corner of Area 2 (Figure 2.2). 
 
The single introduced flora species recorded during the 2010 survey (*Cenchrus ciliaris) is 
considered to be a serious environmental weed (Department of Conservation and Land 
Management 1999).   
 

5.2 Potential Impacts and Management Recommendations 

The following measures are recommended to minimise impacts to the vegetation and flora of the 
Yandicoogina 2010 study area: 

• Disturbance to vegetation types of Moderate conservation significance, specifically 
vegetation in major drainage areas (units ChElAprTErAadTsps, EvAciAcMgCEc, EvAciCEc, 
EvChAprAiAciCEcTe, EvEcAtuRlTErERItTHt and EvTp), should be avoided where possible.  Where 
disturbance in drainage areas is unavoidable, clearing should be minimised as far as 
practicable and measures should be put in place to maintain surface water flow. 

• The clearing of vegetation should be kept to the minimum necessary for safe construction and 
operation of the project, particularly in areas near vegetation of conservation interest. 

• Strict weed hygiene and control measures should be developed and implemented to limit the 
spread of existing weeds and prevent the introduction of additional species. 

• A Fire Management Plan should be developed and implemented to minimise the risk of 
increased frequency and intensity of fires. 

• A Topsoil Management and Rehabilitation Plan should be prepared for all non-permanent 
cleared areas, in liaison with DEC and the Department of Mines and Petroleum prior to the 
commencement of construction activities.  This plan should include use of provenance 
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collected native seed, characterisation and management of topsoil, and the respreading of 
cleared vegetative material. 

• Recovery monitoring should be carried out, with any rehabilitation failure subject to additional 
treatment to a suitable standard. 
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6.0 Addressing the Ten Principles for Clearing 

of Native Vegetation 

6.1 Overview 

To facilitate any future application for an NVCP, the 10 principles against which applications are 
assessed are addressed herein.  As the project development areas have different intended uses, 
this is intended as a broad assessment for the study area as a whole. 
 

6.1.1 Potential Impact on a High Level of Biological Diversity 

(a) Native vegetation should not be cleared if it comprises a high level of biological diversity.  
 
The 17 vegetation types recorded from the 2010 study area (Appendix 3) are all typical of such 
habitats in the locality and do not represent an unusually high number of vegetation units for the 
size of the study area.  The total number of native species recorded from the study area (75 
species of native flora from 23 families and 37 genera) is within the expected range given the 
timing of the survey and that the area is recovering from fire.  Previous survey work in the locality 
suggests that the broader area is not considered to support a high species richness.  A single 
Priority flora species, Goodenia nuda, was recorded from the study area (see Section 4.2.2).  The 
habitat from which this species was recorded (ChAarApyTbrTpTHt) is relatively widespread in the 
area and the current development is unlikely to represent a threat to the continued existence of 
the species.  The proposed clearing will therefore not impact any features of high diversity. 
 

6.1.2 Potential Impact on All or Part of a Necessary Habitat for Fauna indigenous to 

Western Australia 

(b) Native vegetation should not be cleared if it comprises the whole or a part of, or is necessary 
for the maintenance of, a significant habitat for fauna indigenous to Western Australia. 
 
We are interpreting the intent of this principle to be: 

• Does the vegetation represent an unusual habitat for the locality?; and/or 
• Does the vegetation represent a core or primary habitat for fauna species of conservation 

significance? 
 
No fauna work was undertaken for the current study however previous fauna surveys (Biota 
2010c) identified three broad habitat types within the adjacent JSW and Oxbow areas that can 
also be applied to the current 2010 study area.  The dominant habitat was defined as comprising 
Triodia hummock grasslands on hills, rises and valley floors, with or without an overstorey of 
scattered Corymbia trees and open Acacia shrublands.  These areas were dissected by minor 
drainage lines, typically vegetated with Acacia shrubs over Triodia, and by the major drainage 
lines of Weeli Wolli, Marillana and Yandicoogina creeks, which were vegetated with Corymbia 
trees and stands of dense mixed shrubs over Triodia and Buffel Grass. 
 
The habitats described above are widespread and abundant in the Pilbara bioregion.  Neither 
the landforms nor vegetation types represent core habitat for any species of conservation 
significance (Biota 2010c).  The proposed clearing is therefore considered unlikely to adversely 
affect any fauna species or impact their habitats in a bioregional or subregional context. 
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6.1.3 Potential impact to any Rare Flora 

(c) Native vegetation should not be cleared if it includes, or is necessary for the continued 
existence of, rare flora. 
 
No DRF were recorded from the current Yandicoogina study area, although suitable habitat is 
present for Lepidium catapycnon.  Previous studies have recorded this DRF species in the vicinity 
(see Section 4.2.1).   
 

6.1.4 Potential Impact on any Threatened Ecological Communities 

(d) Native vegetation should not be cleared if it comprises the whole or a part of, or is necessary 
for the maintenance of a threatened ecological community 
 
No TECs were identified within the 2010 study area during this survey or previous work undertaken 
in the area (see Section 3.3). 
 

6.1.5 Potential Impact on any Native Vegetation Remnant in an Area that has been 

Extensively Cleared 

(e) Native vegetation should not be cleared if it is significant as a remnant of native vegetation in 
an area that has been extensively cleared. 
 
Most of the Pilbara bioregion has never been cleared, however a combination of weed invasion, 
hot frequent bushfires, feral predators and grazing by exotic herbivores is causing a loss of soil 
fertility and vegetation cover through some pastoral areas.  Erosion from increased runoff 
velocities is also occluding drainage lines in places (McKenzie et al. 2002).  The area of each of 
the 17 vegetation units contained within the development area is negligible in comparison to the 
broader representation of those units in the locality.  The vegetation types identified within the 
project area thus do not represent remnant stands of extensively cleared vegetation units. 
 

6.1.6 Potential Impact on any Watercourse and/or Wetland 

(f) Native vegetation should not be cleared if it is growing in, or in association with, an 
environment associated with a watercourse or wetland 
 
There are no permanent watercourses or wetlands in the project areas, however Areas 5 and 6 
follow the course of a major seasonally-flowing creekline (Weeli Wolli Creek) (Figure 1.1).  A small 
section of a tributary of another major creekline (Marillana Creek) occurs in Area 2 (Figure 1.1).   
 
These sections of creek have already been somewhat impacted through low level weed invasion 
and cattle disturbance.  Provided that clearing of vegetation units associated with the major 
creeklines (ChElAprTErAadTsps, EvAciAcMgCEc, EvAciCEc, EvChAprAiAciCEcTe, 
EvEcAtuRlTErERItTHt and EvTp) is avoided, or minimised if unavoidable, there should be no 
substantial negative impact to these ephemeral watercourses.  
 
A more detailed discussion of the impacts of the dewatering activities and the intended 
discharge areas is presented in Biota (2010b). 
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6.1.7 Potential to Cause Appreciable Land Degradation 

Native vegetation should not be cleared if the clearing of the vegetation is likely to cause 
appreciable land degradation. 
 
There has been some historical clearing in the vicinity of the study areas, as well as within the 
study areas, which has not caused appreciable land degradation beyond that associated with 
weeds.  While clearing of some of the remaining intact native vegetation may exacerbate the 
spread of weeds, this is unlikely to cause any appreciable degradation much beyond the 
immediate footprint of proposed clearing.  Strict weed hygiene measures should be implemented 
to ensure that the weeds present within the study areas do not spread to surrounding intact areas. 
 

6.1.8 Potential Impact on Adjacent or Nearby Conservation Areas 

Native vegetation should not be cleared if the clearing of the vegetation is likely to have an 
impact on the environmental values of any adjacent or nearby conservation area. 
 
The proposed clearing will not impact on any conservation area.  The nearest conservation 
reserve to the study area is the Karijini National Park, located approximately 55 km to the west. 
 

6.1.9 Potential Deterioration in Water Quality 

Native vegetation should not be cleared if the clearing of the vegetation is likely to cause 
deterioration in the quality of surface or underground water. 
 
Project planning for the broader Yandi development will need to ensure that surface and ground 
water quality in the area is maintained.  This should include management strategies such as 
planning the project layout to avoid clearing creekline vegetation.  A more detailed discussion of 
the impacts of the dewatering activities and the intended discharge areas is provided in Biota 
(2010b). 
 

6.1.10 Potential to Cause or Exacerbate Flooding 

Native vegetation should not be cleared if clearing of the vegetation is likely to cause, or 
exacerbate, the incidence or intensity of flooding. 
 
Flooding of the creeklines and low-lying habitats in the study areas already occurs following 
heavy rainfall triggered by cyclonic activity and sporadic thunderstorms.  The relatively small 
amount of vegetation clearing proposed for the study areas would not be expected to 
exacerbate either the frequency or the intensity of flooding through these areas.  A more detailed 
discussion of the impacts of the dewatering activities and the intended discharge areas is 
provided in Biota (2010b). 
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Vegetation Structural Classification 
and Condition Ranking Scale 
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Vegetation Structural Classes* 
 

Stratum 
 

 

Canopy Cover (%) 

70-100% 30-70% 10-30% 2-10% <2% 

Trees over 30 m Tall closed forest Tall open forest Tall woodland Tall open woodland Scattered tall 
trees 

Trees 10-30 m Closed forest Open forest Woodland Open woodland Scattered trees 

Trees under 10 m Low closed forest Low open forest Low woodland Low open 
woodland 

Scattered low 
trees 

Shrubs over 2 m Tall closed scrub Tall open scrub Tall shrubland Tall open shrubland Scattered tall 
shrubs 

Shrubs 1-2 m Closed heath Open heath Shrubland Open shrubland Scattered shrubs 

Shrubs under 1 m Low closed heath Low open heath Low shrubland Low open shrubland Scattered low 
shrubs 

Hummock grasses Closed hummock 
grassland 

Hummock 
grassland 

Open hummock 
grassland 

Very open 
hummock grassland 

Scattered 
hummock 

grasses 
Grasses, Sedges, 
Herbs 

Closed tussock 
grassland / bunch 

grassland / 
sedgeland / 

herbland 

Tussock grassland / 
bunch grassland / 

sedgeland / 
herbland 

Open tussock 
grassland / 

bunch grassland 
/ sedgeland / 

herbland 

Very open tussock 
grassland / bunch 

grassland / 
sedgeland / 

herbland 

Scattered 
tussock grasses / 
bunch grasses / 
sedges / herbs 

* Based on Muir (1977), and Aplin's (1979) modification of the vegetation classification system of Specht (1970): 
Aplin T.E.H. (1979).  The Flora.  Chapter 3  In  O'Brien, B.J. (ed.) (1979).  Environment and Science.  University of Western Australia 
Press;  Muir B.G. (1977).  Biological Survey of the Western Australian Wheatbelt.  Part II: Vegetation and habitat of Bendering 
Reserve.  Records of the Western Australian Museum, Suppl. No. 3;  Specht R.L. (1970).  Vegetation.  In  The Australian 
Environment.  4th edn (Ed. G.W. Leeper).  Melbourne.   

 
 

Vegetation Condition Scale* 
 

E = Excellent   (=Pristine of BushForever) 
Pristine or nearly so; no obvious signs of damage caused by the activities of European man. 

VG = Very Good   (= Excellent of BushForever) 
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 fire, the presence of some relatively non-aggressive weeds such as 
*Ursinia anthemoides or *Briza spp., or occasional vehicle tracks. 

G = Good   (= Very Good of BushForever) 
More obvious signs of damage caused by the activities of European man, including some obvious impact on the 
vegetation structure such as that caused by low levels of grazing or by selective logging.  Weeds as above, 
possibly plus some more aggressive ones such as *Ehrharta spp. 

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

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

D = Completely Degraded   (= Completely Degraded of BushForever) 
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. 

* Based on Trudgen M.E. (1988).  A Report on the Flora and Vegetation of the Port Kennedy Area.  Unpublished report 
prepared for Bowman Bishaw and Associates, West Perth. 
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A.  Definitions, Categories and Criteria for Threatened and Priority Ecological Communities 
 
1.  General Definitions 
 
Ecological Community 
A naturally occurring biological assemblage that occurs in a particular type of habitat.   
 
Note: The scale at which ecological communities are defined will often depend on the level of detail in the 
information source, therefore no particular scale is specified. 
 
A threatened ecological community (TEC) is one which is found to fit into one of the following categories; 
“presumed totally destroyed”, “critically endangered”, “endangered” or “vulnerable”. 
 
Possible threatened ecological communities that do not meet survey criteria are added to DEC’s Priority 
Ecological Community Lists under Priorities 1, 2 and 3. Ecological Communities that are adequately known, 
are rare but not threatened, or meet criteria for Near Threatened, or that have been recently removed 
from the threatened list, are placed in Priority 4.  These ecological communities require regular monitoring.  
Conservation Dependent ecological communities are placed in Priority 5. 
 
An assemblage is a defined group of biological entities. 
 
Habitat is defined as the areas in which an organism and/or assemblage of organisms lives. It includes the 
abiotic factors (eg. substrate and topography), and the biotic factors. 
 
Occurrence: a discrete example of an ecological community, separated from other examples of the same 
community by more than 20 metres of a different ecological community, an artificial surface or a totally 
destroyed community. 
 
By ensuring that every discrete occurrence is recognised and recorded future changes in status can be 
readily monitored. 
 
Adequately Surveyed is defined as follows: 
“An ecological community that has been searched for thoroughly in most likely habitats, by relevant 
experts.” 
 
Community structure is defined as follows: 
“The spatial organisation, construction and arrangement of the biological elements comprising a biological 
assemblage” (eg. Eucalyptus salmonophloia woodland over scattered small shrubs over dense herbs; 
structure in a faunal assemblage could refer to trophic structure, eg. dominance by feeders on detritus as 
distinct from feeders on live plants). 
 
Definitions of Modification and Destruction of an ecological community: 
 
Modification: “changes to some or all of ecological processes (including abiotic processes such as 
hydrology), species composition and community structure as a direct or indirect result of human activities. 
The level of damage involved could be ameliorated naturally or by human intervention.” 
 
Destruction: “modification such that reestablishment of ecological processes, species composition and 
community structure within the range of variability exhibited by the original community is unlikely within the 
foreseeable future even with positive human intervention.” 
 
Note: Modification and destruction are difficult concepts to quantify, and their application will be 
determined by scientific judgement. Examples of modification and total destruction are cited below: 
 
Modification of ecological processes: The hydrology of Toolibin Lake has been altered by clearing of the 
catchment such that death of some of the original flora has occurred due to dependence on fresh water. 
The system may be bought back to a semblance of the original state by redirecting saline runoff and 
pumping waters of the rising underground watertable away to restore the hydrological balance. Total 
destruction of downstream lakes has occurred due to hydrology being altered to the point that few of the 
original flora or fauna species are able to tolerate the level of salinity and/or water logging. 
 
Modification of structure: The understorey of a plant community may be altered by weed invasion due to 
nutrient enrichment by addition of fertiliser. Should the additional nutrients be removed from the system the 
balance may be restored, and the original plant species better able to compete. Total destruction may 
occur if additional nutrients continue to be added to the system causing the understorey to be completely 
replaced by weed species, and death of overstorey species due to inability to tolerate high nutrient levels. 
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Modification of species composition: Pollution may cause alteration of the invertebrate species present in a 
freshwater lake. Removal of pollutants may allow the return of the original inhabitant species. Addition of 
residual highly toxic substances may cause permanent changes to water quality, and total destruction of 
the community. 
 
Threatening processes are defined as follows: 
“Any process or activity that threatens to destroy or significantly modify the ecological community and/or 
affect the continuing evolutionary processes within any ecological community.” 
 
Examples of some of the continuing threatening processes in Western Australia include: general pollution; 
competition, predation and change induced in ecological communities as a result of introduced animals; 
competition and displacement of native plants by introduced species; hydrological changes; 
inappropriate fire regimes; diseases resulting from introduced micro-organisms; direct human exploitation 
and disturbance of ecological communities. 
 
Restoration is defined as returning an ecological community to its pre-disturbance or natural state in terms 
of abiotic conditions, community structure and species composition. 
 
Rehabilitation is defined as the re-establishment of ecological attributes in a damaged ecological 
community although the community will remain modified. 
 
2. Definitions and Criteria for Presumed Totally Destroyed, Critically Endangered, Endangered and 

Vulnerable Ecological Communities 
 
ECOLOGICAL COMMUNITIES 
 
Presumed Totally Destroyed (PD) 
An ecological community that has been adequately searched for but for which no representative 
occurrences have been located. The community has been found to be totally destroyed or so extensively 
modified throughout its range that no occurrence of it is likely to recover its species composition and/or 
structure in the foreseeable future. 
 
An ecological community will be listed as presumed totally destroyed if there are no recent records of the 
community being extant and either of the following applies ( A or B): 

A) Records within the last 50 years have not been confirmed despite thorough searches of known or likely 
habitats or 

B) All occurrences recorded within the last 50 years have since been destroyed  
 
Critically Endangered (CR) 
An ecological community that has been adequately surveyed and found to have been subject to a major 
contraction in area and/or that was originally of limited distribution and is facing severe modification or 
destruction throughout its range in the immediate future, or is already severely degraded throughout its 
range but capable of being substantially restored or rehabilitated. 
 
An ecological community will be listed as Critically Endangered when it has been adequately surveyed 
and is found to be facing an extremely high risk of total destruction in the immediate future. This will be 
determined on the basis of the best available information, by it meeting any one or more of the following 
criteria (A, B or C): 

A) The estimated geographic range, and/or total area occupied, and/or number of discrete occurrences 
since European settlement have been reduced by at least 90% and either or both of the following 
apply (I or ii): 

i) geographic range, and/or total area occupied and/or number of discrete occurrences are 
continuing to decline such that total destruction of the community is imminent (within approximately 
10 years); 

ii) modification throughout its range is continuing such that in the immediate future (within 
approximately 10 years) the community is unlikely to be capable of being substantially rehabilitated. 

B) Current distribution is limited, and one or more of the following apply (i, ii or iii): 

i) geographic range and/or number of discrete occurrences, and/or area occupied is highly 
restricted and the community is currently subject to known threatening processes which are likely 
to result in total destruction throughout its range in the immediate future (within approximately 10 
years); 

ii) there are very few occurrences, each of which is small and/or isolated and extremely vulnerable 
to known threatening processes; 
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iii) there may be many occurrences but total area is very small and each occurrence is small and/or 
isolated and extremely vulnerable to known threatening processes. 

C) The ecological community exists only as highly modified occurrences that may be capable of being 
rehabilitated if such work begins in the immediate future (within approximately 10 years). 

 
Endangered (EN) 
An ecological community that has been adequately surveyed and found to have been subject to a major 
contraction in area and/or was originally of limited distribution and is in danger of significant modification 
throughout its range or severe modification or destruction over most of its range in the near future. 
 
An ecological community will be listed as Endangered when it has been adequately surveyed and is not 
Critically Endangered but is facing a very high risk of total destruction in the near future. This will be 
determined on the basis of the best available information by it meeting any one or more of the following 
criteria (A, B, or C): 

A) The geographic range, and/or total area occupied, and/or number of discrete occurrences have 
been reduced by at least 70% since European settlement and either or both of the following apply (i or 
ii): 

i) the estimated geographic range, and/or total area occupied and/or number of discrete 
occurrences are continuing to decline such that total destruction of the community is likely in the 
short term future (within approximately 20 years); 

ii) modification throughout its range is continuing such that in the short term future (within 
approximately 20 years) the community is unlikely to be capable of being substantially restored or 
rehabilitated. 

B) Current distribution is limited, and one or more of the following apply (i, ii or iii): 

i) geographic range and/or number of discrete occurrences, and/or area occupied is highly restricted 
and the community is currently subject to known threatening processes which are likely to result in 
total destruction throughout its range in the short term future (within approximately 20 years); 

ii) there are few occurrences, each of which is small and/or isolated and all or most occurrences are 
very vulnerable to known threatening processes; 

iii) there may be many occurrences but total area is small and all or most occurrences are small and/or 
isolated and very vulnerable to known threatening processes. 

C) The ecological community exists only as very modified occurrences that may be capable of being 
substantially restored or rehabilitated if such work begins in the short-term future (within approximately 
20 years). 

 
Vulnerable (VU) 
An ecological community that has been adequately surveyed and is found to be declining and/or has 
declined in distribution and/or condition and whose ultimate security has not yet been assured and/or a 
community that is still widespread but is believed likely to move into a category of higher threat in the near 
future if threatening processes continue or begin operating throughout its range. 
 
An ecological community will be listed as Vulnerable when it has been adequately surveyed and is not 
Critically Endangered or Endangered but is facing a high risk of total destruction or significant modification 
in the medium to long-term future. This will be determined on the basis of the best available information by 
it meeting any one or more of the following criteria (A, B or C): 

A) The ecological community exists largely as modified occurrences that are likely to be capable of being 
substantially restored or rehabilitated. 

B) The ecological community may already be modified and would be vulnerable to threatening 
processes, is restricted in area and/or range and/or is only found at a few locations. 

C) The ecological community may be still widespread but is believed likely to move into a category of 
higher threat in the medium to long term future because of existing or impending threatening 
processes. 
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3. Definitions and Criteria for Priority Ecological Communities 
 
PRIORITY ECOLOGICAL COMMUNITY LIST 
Possible threatened ecological communities that do not meet survey criteria or that are not adequately 
defined are added to the Priority Ecological Community Lists under Priorities 1, 2 and 3. These three 
categories are ranked in order of priority for survey and/or definition of the community, and evaluation of 
conservation status, so that consideration can be given to their declaration as threatened ecological 
communities. Ecological Communities that are adequately known, and are rare but not threatened or 
meet criteria for Near Threatened, or that have been recently removed from the threatened list, are 
placed in Priority 4. These ecological communities require regular monitoring. Conservation Dependent 
ecological communities are placed in Priority 5. 
 
Priority One: Poorly-known ecological communities 
Ecological communities with apparently few, small occurrences, all or most not actively managed for 
conservation (e.g. within agricultural or pastoral lands, urban areas, active mineral leases) and for which 
current threats exist. Communities may be included if they are comparatively well-known from one or more 
localities but do not meet adequacy of survey requirements, and/or are not well defined, and appear to 
be under immediate threat from known threatening processes across their range. 
 
Priority Two: Poorly-known ecological communities 
Communities that are known from few small occurrences, all or most of which are actively managed for 
conservation (e.g. within national parks, conservation parks, nature reserves, State forest, unallocated 
Crown land, water reserves, etc.) and not under imminent threat of destruction or degradation. 
Communities may be included if they are comparatively well known from one or more localities but do not 
meet adequacy of survey requirements, and/or are not well defined, and appear to be under threat from 
known threatening processes. 
 
Priority Three: Poorly known ecological communities 

(i) Communities that are known from several to many occurrences, a significant number or area of which 
are not under threat of habitat destruction or degradation or: 

(ii) communities known from a few widespread occurrences, which are either large or within significant 
remaining areas of habitat in which other occurrences may occur, much of it not under imminent 
threat, or; 

(iii) communities made up of large, and/or widespread occurrences, that may or not be represented in 
the reserve system, but are under threat of modification across much of their range from processes 
such as grazing by domestic and/or feral stock, and inappropriate fire regimes. 

 
Communities may be included if they are comparatively well known from several localities but do not meet 
adequacy of survey requirements and/or are not well defined, and known threatening processes exist that 
could affect them. 
 
Priority Four: Ecological communities that are adequately known, rare but not threatened or meet criteria 
for Near Threatened, or that have been recently removed from the threatened list. These communities 
require regular monitoring. 

(a) Rare. Ecological communities known from few occurrences 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 communities are usually represented on conservation lands. 

(b) Near Threatened. Ecological communities that are considered to have been adequately surveyed 
and that do not qualify for Conservation Dependent, but that are close to qualifying for Vulnerable. 

(c) Ecological communities that have been removed from the list of threatened communities during the 
past five years. 

 
Priority Five: Conservation Dependent ecological communities 
Ecological communities that are not threatened but are subject to a specific conservation program, the 
cessation of which would result in the community becoming threatened within five years. 
 
Reference: Department of Environment and Conservation 2007.   
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B. Threatened Flora Statutory Framework 
 
In Western Australia, all native flora species are protected under the Wildlife Conservation Act 1950-1979, 
making it an offence to remove or harm native flora species without approval.  In addition to this basic 
level of statutory protection, a number of plant species are assigned an additional level of conservation 
significance based on the fact that there are a limited number of known populations, some of which may 
be under threat.   
 
Species of the highest conservation significance are designated Declared Rare Flora (DRF), either extant or 
presumed extinct: 

• X: Declared Rare Flora - Presumed Extinct: taxa which have not been collected, or otherwise verified, 
over the past 50 years despite thorough searching, or of which all known wild populations have been 
destroyed more recently, and have been gazetted as such, following approval by the Minister for the 
Environment, after recommendation by the State’s Endangered Flora Consultative Committee; 

• R: Declared Rare Flora - Extant: taxa which have been adequately searched for, and are deemed to 
be in the wild either rare, in danger of extinction, or otherwise in need of special protection, and have 
been gazetted as such, following approval by the Minister for the Environment, after recommendation 
by the State’s Endangered Flora Consultative Committee (Atkins 2008). ( = Threatened Flora = 
Endangered + Vulnerable) 

 
Species that appear to be rare or threatened, but for which there is insufficient information to properly 
evaluate their conservation significance, are assigned to one of four Priority flora categories: 

• P1: Priority One - Poorly Known: taxa which are known from one or a few (generally <5) populations 
which are under threat, either due to small population size, or being on lands under immediate threat, 
e.g. road verges, urban areas, farmland, active mineral leases, etc., or the plants are under threat, e.g. 
from disease, grazing by feral animals, etc.  May include taxa with threatened populations on 
protected lands. Such taxa are under consideration for declaration as ‘rare flora’, but are in urgent 
need of further survey.  

• P2: Priority Two - Poorly Known: taxa which are known from one or a few (generally <5) populations, at 
least some of which are not believed to be under immediate threat (i.e. not currently endangered).  
Such taxa are under consideration for declaration as ‘rare flora’, but are in urgent need of further 
survey. 

• P3: Priority Three - Poorly Known: taxa which are known from several populations, at least some of which 
are not believed to be under immediate threat (i.e. not currently endangered).  Such taxa are under 
consideration for declaration as ‘rare flora’, but are in need of further survey. 

• P4: Priority Four - Rare: taxa which are considered to have been adequately surveyed and which, whilst 
being rare (in Australia), are not currently threatened by any identifiable factors.  These taxa require 
monitoring every 5–10 years. 

 
Note that of the above classifications, only ‘Declared Rare Flora’ has statutory standing.  The Priority Flora 
classifications are employed by the Department of Environment and Conservation to manage and classify 
their database of species considered potentially rare or at risk, but these categories have no legislative 
status.  Note also that proposals that appear likely to affect DRF require formal written approval from the 
Minister for the Environment under Section 23(f) of the Wildlife Conservation Act 1950-1979 in addition to the 
requirements of the Environmental Protection (Native Vegetation Clearing) Regulations 2004. 
 
 
References: 
Atkins, K.J. (2008).  Declared Rare and Priority Flora List for Western Australia.  Prepared by the Department 
of Environment and Conservation, 6 October 2008. 
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Appendix 3 
 

   
 

Vascular Flora Species Listing 
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Comparison of Cassia versus Senna nomenclature: 
 

Cassia helmsii  =  Senna artemisioides subsp. helmsii 
Cassia notabilis  =  Senna notabilis 
Cassia oligophylla  =  Senna artemisioides subsp. oligophylla 
Cassia pruinosa  =  Senna glutinosa subsp. pruinosa 

 
* denotes introduced species (weeds) 
 
 

Family: Amaranthaceae 
  Ptilotus calostachyus 
  Ptilotus exaltatus var. exaltatus 
  Ptilotus obovatus 
Family: Asteraceae 
  Pluchea rubelliflora 
Family: Boraginaceae 
  Heliotropium tenuifolium 
Family: Cleomaceae 
  Cleome viscosa 
Family: Convolvulaceae 
  Bonamia sp. Dampier (A.A. Mitchell PRP 217) 
  Duperreya commixta 
Family: Cucurbitaceae 
  Cucumis maderaspatanus 
Family: Cyperaceae 
  Cyperus vaginatus 
Family: Fabaceae 
  Acacia adoxa var. adoxa 
  Acacia ancistrocarpa 
  Acacia aneura (grey bushy form; MET 15 732) 
  Acacia aneura (narrow fine veined Site 1259) 
  Acacia arida 
  Acacia bivenosa 
  Acacia citrinoviridis 
  Acacia coriacea subsp. pendens 
  Acacia dictyophleba 
  Acacia hilliana 
  Acacia inaequilatera 
  Acacia maitlandii 
  Acacia monticola 
  Acacia pachyacra 
  Acacia pruinocarpa 
  Acacia pteraneura ms. 
  Acacia pyrifolia 
  Acacia sclerosperma subsp. sclerosperma 
  Acacia spondylophylla 
  Acacia synchronicia 
  Acacia tumida var. pilbarensis 
  Acacia wanyu 
  Cassia helmsii 
  Cassia notabilis 
  Cassia oligophylla 
  Cassia pruinosa 
  Indigofera monophylla (brown calyx form) 
  Tephrosia rosea var. glabrior 
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Family: Goodeniaceae 
  Dampiera candicans 
  Goodenia lamprosperma 
  Goodenia muelleriana 
  Goodenia nuda 
  Goodenia stobbsiana 
Family: Malvaceae 
  Corchorus crozophorifolius 
  Gossypium australe 
  Gossypium robinsonii 
  Rulingia luteiflora 
Family: Molluginaceae 
  Mollugo molluginea 
Family: Myrtaceae 
  Corymbia hamersleyana 
  Eucalyptus gamophylla 
  Eucalyptus leucophloia subsp. leucophloia 
  Eucalyptus victrix 
  Melaleuca glomerata 
Family: Oleaceae 
  Jasminum didymum subsp. lineare 
Family: Phyllanthaceae 
  Phyllanthus maderaspatensis 
Family: Plantaginaceae 
  Stemodia grossa 
Family: Poaceae 
  *Cenchrus ciliaris 
  Cymbopogon ambiguus 
  Eriachne mucronata 
  Eriachne tenuiculmis 
  Paraneurachne muelleri 
  Themeda triandra 
  Triodia brizoides 
  Triodia epactia 
  Triodia pungens 
  Triodia wiseana 
  Triodia sp. Shovelanna Hill (S. van Leeuwen 3835) 
Family: Proteaceae 
  Grevillea wickhamii (sterile; subsp. not determined) 
  Hakea chordophylla 
  Hakea lorea subsp. lorea 
Family: Pteridaceae 
  Cheilanthes sieberi subsp. sieberi 
Family: Sapindaceae 
  Atalaya hemiglauca 
Family: Solanaceae 
  Solanum phlomoides 
Family: Typhaceae 
  Typha domingensis 
Family: Violaceae 
  Hybanthus aurantiacus 
Family: Zygophyllaceae 
  Tribulus suberosus 
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Appendix 4 
 

   
 

Vegetation Mapping 

 

 

 





AanApyTw 

AprAsyAiTw 

ChAarApyTbrTpTHt Corymbia hamersleyana low woodland over Hakea lorea scattered tall shrubs over Aca-
cia arida, Acacia pyrifolia open shrubland over Triodia brizoides, Triodia pungens very 
open hummock grassland and Themeda triandra scattered tussock grasses  

ChAprTbr Corymbia hamersleyana scattered low trees over Acacia pruinocarpa tall shrubland over 
Triodia brizoides open hummock grassland 

ElAiGwAhiTw Eucalyptus leucophloia Scattered low trees over Acacia inaequilatera, Grevillea wick-
hamii scattered shrubs over Acacia hilliana scattered low shrubs over Triodia wiseana 
open hummock grassland  

ElAiTw 

ChAprAaGwTsps Corymbia hamersleyana scattered low trees over Acacia pyrifolia, Acacia arida, Grevillea 
wickhamii scattered shrubs over Triodia sp. Shovelanna Hill  

ChTw Corymbia hamersleyana scattered low trees over Triodia wiseana open hummock grass-
land  

AprAciAiAsclTbr 

Acacia aneura low open woodland over Acacia pyrifolia scattered shrubs over Triodia 
wiseana open hummock grassland  

Acacia pruinocarpa, Acacia synchronicia, Acacia inaequilatera tall open shrubland over 
Triodia wiseana hummock grassland  

Acacia pruinocarpa, Acacia citrinoviridis, Acacia inaequilatera, Acacia sclerosperma open 
shrubland over Triodia brizoides 

Legend Sheet 1 

Vegetation of Yandicoogina 
Vegetation of rocky hills and plains 

Eucalyptus leucophloia scattered low trees over Acacia inaequilatera scattered tall shrubs 
over Triodia wiseana open hummock grassland  

Vegetation Type Descriptions for the 
Yandicoogina Additional Vegetation Maps 

ChElAprTErAadTsps 

EvAciCEc 

EvChAprAiAciCEcTe Eucalyptus victrix, Corymbia hamersleyana low open woodland over Acacia pruinocarpa, 
Acacia inaequilatera, Acacia citrinoviridis open shrubland over *Cenchrus ciliaris open 
tussock grassland and Triodia epactia scattered hummock grassland  

EvTp Eucalyptus victrix woodland over Triodia pungens open hummock grassland  

EvEcAtuRlTErERItTH Eucalyptus victrix, Eucalyptus camaldulensis scattered low trees over Acacia tumida, 
Rulingia luteiflora shrubland over Tephrosia rosea low open shrubland over Eriachne 
tenuiculmis, Themeda triandra open tussock grassland  

EvAciAcMgCEc 

Corymbia hamersleyana, Eucalyptus leucophloia scattered low trees over Acacia pyrifolia 
open shrubland over Tephrosia rosea, Acacia adoxa scattered low shrubland over Triodia 
sp. Shovelanna Hill  

Eucalyptus victrix scattered tall trees over Acacia citrinoviridis high open shrubland over 
*Cenchrus ciliaris closed tussock grassland  

Eucalyptus victrix scattered tall trees over Acacia citrinoviridis, Acacia coriacea, Me-
laleuca glomerata scattered tall shrubs over *Cenchrus ciliaris scattered tussock grasses  

Vegetation of the creek lines 

ChApyTp Corymbia hamersleyana low open woodland over Acacia pyrifolia open shrubland over 
Triodia pungens scattered hummock grasses  

Vegetation of minor drainage and valleys 

ElChAaAbAtuTsps Eucalyptus leucophloia, Corymbia hamersleyana low open woodland over Acacia ancis-
trocarpa, Acacia bivenosa, Acacia tumida var pilbarensis tall open shrubland over Triodia 
sp. Shovelanna Hill open hummock grassland  




















