
 

 

 

          Biologic Environmental Survey Pty Ltd 

PO Box 179 

Floreat, WA, 6014 

 

20 August 2020 

Attn: Joel McShane 

Rio Tinto Iron Ore 

152–158 St Georges Tce 

Perth, WA 6000 

 

Dear Joel, 

 

Thank you for the opportunity to complete a single season Detailed flora and vegetation survey for the 

Western Range Development Envelope. The field survey was completed in June with only minor 

access and specimen identification limitations. 

 

If you have any queries or would like to discuss the content of this document, please do not hesitate to 

get in contact with myself or Biologic’s Director, Morgan O’Connell (0433 5429 309). 

 

Yours sincerely, 

Clinton van den Bergh 

Principal Botanist | Manager of Botany 

clinton@biologicenv.com.au 

(08) 6142 7119 | 0439 910 881 
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Introduction and Background 

Rio Tinto Iron Ore Pty Ltd (Rio Tinto), on behalf of joint venture participants, is undertaking a Feasibility 

Study into the development of Western Range, west of the existing Greater Paraburdoo operations in 

the Pilbara region of Western Australia. A provisional Western Range Development Envelope (WRDE) 

covering approximately 6,265 hectares (ha) has been prepared and is intended to encompass any 

potential future mining and infrastructure associated with the proposal. Numerous flora surveys have 

been completed within the WRDE, however additional work is needed to ensure the Environmental 

Protection Authority (EPA) Guidance Statement for flora and vegetation (EPA, 2016b) is met, to better 

inform Part IV Environmental Impact Assessment for the Western Range Project. 

The purpose of this work was to consolidate the biological information of the WRDE through a desktop 

study and literature review, and a single season Detailed flora and vegetation survey in 

underrepresented vegetation communities and areas not previously surveyed. A targeted flora survey 

was also undertaken alongside the single season Detailed survey. This report will provide information 

to support the Environmental Impact Assessment (EIA) for the Greater Paraburdoo Iron Ore Hub 

Proposal.  

For the purpose of this report, the WRDE has been termed the study area. The study area is located 

approximately 19 km west of Paraburdoo and is located within mineral lease ML 246SA (and pending 

leases E47/4222 and E47/4367) (Figure 1). In addition, the study area overlaps Rocklea, Mininer, and 

Ashburton Downs Pastoral Leases. 

Objective and Scope of Work 

The overarching objective of the single season Detailed flora and vegetation survey (hereafter referred 

to as the survey) is to identify the flora and vegetation of the Study Area and to determine if there are 

any conservation significant values that need to be considered during any future environmental 

approvals across the Study Area. This objective was achieved via the following scope of works: 

• A desktop study with database search results; 

• A single season Detailed flora and vegetation survey, including: 

o The establishment and sampling of quadrats within underrepresented vegetation types; 

o Targeted conservation significant flora survey through opportunistic meanders and 

traverses; 

o Establishment and sampling of quadrats within the unsurveyed portion of the WRDE; 

• Preparation and submission of a standard flora and vegetation survey report which will then be 

incorporated into the overarching flora report prepared by Astron Environmental Services; and 

• Preparation and submission of flora and vegetation survey data. 

This brief report details the preliminary information collected from the study area during the field survey, 

while concentrating on the portion of the WRDE that has not previously been surveyed. The main report 

(in preparation) will provide further information pertaining to the entire study area. 
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Methods 

The scope of works included a desktop study, a single season Detailed flora and vegetation survey, 

targeted flora searches, preparation of a letter-style report (this report) and raw data submission. 

Compliance 

The survey was carried out in a manner consistent with the Western Australian EPA, and DBCA 

guidelines for the environmental surveying and reporting of flora and vegetation. The following 

guidelines, procedures and documents were utilised prior to, during and after completion of the field 

survey: 

• EPA (2018) Statement of Environmental Principles, Factors and Objectives; 

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

• EPA (2016b) Technical Guidance – Flora and Vegetation Surveys for Environmental Impact 

Assessment. 

Desktop Assessment 

Database searches were undertaken to generate a list of vascular flora taxa previously recorded within, 

and near the study area, including introduced species and taxa of conservation significance. The 

database searches also identified ecological communities/ vegetation types of conservation 

significance that occur, or may occur, within and near the study area. Six database searches were 

conducted around a central coordinate (-23°10’50.02”E, 117°25’49.01”S), with varying buffers as 

deemed appropriate (Table 1). 

Table 1: Details of database searches conducted 

Provider Reference Database Parameters 

Department of Biodiversity, 

Conservation and Attractions 
DBCA (2020a) NatureMap 

Circle of radius 40 km centred on 

the coordinates:  

-23°10’50.02"S; 117°25'49.01"E 

Department of Biodiversity, 

Conservation and Attractions 
DBCA (2020c) 

Threatened and 

Priority Flora 

Circle of radius 40 km centred on 

the coordinates:  

-23°10’50.02"S; 117°25'49.01"E 

Department of Biodiversity, 

Conservation and Attractions 
DBCA (2020b) 

Threatened and 

Priority 

Ecological 

Communities 

Circle of radius 40 km centred on 

the coordinates:  

-23°10’50.02"S; 117°25'49.01"E 

Department of Agriculture, 

Water and the Environment 
DAWE (2020) 

Protected Matters 

Search 

Circle of radius 40 km centred on 

the coordinates: 

-23°10'50.02''S, 117°25'49.01'E' 

Atlas of Living Australia ALA (2020) 
Occurrence 

Search 

Circle of radius 40 km centred on 

the coordinates:  

-23°10’50.02"S; 117°25'49.01"E 

Department of Primary 

Industry and Regional 

Development 

DPIRD (2020) 

Declared Plants 

Database 

(WAOL) 

Search of the entire Shire of 

Ashburton 
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Field Survey 

A single season Detailed flora and vegetation survey was requested by Rio Tinto and this was 

undertaken from the 20th to the 29th of June 2020 (including mobilisation and demobilisation). The field 

survey was completed by three teams of two botanists, with the first two teams completing the survey 

between the 20th and the 25th of June, while the third team carried out the remainder of the survey 

between the 25th and the 29th of June 2020. 

The field survey was led by Clinton van den Bergh (25th to 29th of June), a principal botanist with over 

14 years’ experience and Samuel Coultas (20th to 25th of June 2020), a senior botanist with over 6 

years’ experience. Clinton and Sam meet the minimum requirements (5+ years’ experience in the 

bioregion) to lead and manage a flora survey in the Pilbara, as prescribed by the EPA (EPA, 2016b). 

Clinton and Sam were supported by a field team comprising botanists Emily Eakin-Busher, Mary van 

Wees, Jake Eckersley, and Kaylin Geelhoed. The collection of flora specimens was taken under flora 

collecting permits (FB62000105; FB62000017-2; FB62000160) pursuant to the BC Act Section 23C 

and 23F. Clinton, Sam, and Emily also hold Authorisation to Take Threatened Flora for identification 

purposes (59-1819; 60-1819; 53-1920, respectively). 

A total of 58 sample sites (quadrats, relevés and mapping points) were sampled (Figure 2). Of the 58 

sampling sites established, 52 were quadrats and were 2,500 m2 in size (50 m by 50 m or 100 m by 

25 m), while the relevés were not bounded by a defined extent (but generally included a 50 m radius 

from a central location). The location of all quadrats were marked using a Trimble Catalyst antenna with 

accuracy ranging from approximately 70 cm to 20 cm. Accuracy of the antenna was higher closer to 

operations (in mobile reception) and away from dense tree canopy cover. 

Potential Limitations and Constraints 

There are a number of possible limitations and constraints that can affect the adequacy of vegetation 

and flora surveys (EPA, 2016b). These limitations have been summarised below. 

Timing of Survey 

The timing of the survey was undertaken outside of the optimal survey period for the Pilbara bioregion, 

as detailed by EPA (2016b). The field survey occurred in June, while the optimal survey period is 

generally considered to be 6 to 8 weeks post the wet season. The wet season for the Pilbara bioregion 

was relatively sporadic, with the last substantial rainfall occurring in February 2020 (153 mm; BoM, 

2020), followed by two months of dry weather (13.2 mm for March and April 2020). As such, the optimal 

timing would have been late April or early May 2020. However the Paraburdoo Aero weather station 

recorded 35.6 mm of rain on the 25th of May 2020 (BoM, 2020), which may have potentially triggered 

another germination period for annual flora species, or prolonged the growing and flowering period for 

annuals and perennials already present within the study area.  
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Species Identification 

Portions of the study area and surrounds were noted as being dry during the survey, while ‘pockets’ of 

the study area retained soil moisture ensuring a suite of ephemeral and annual flora taxa were present. 

As a result of the dry conditions over portions of the study area, a proportion of the flora (36 taxa) were 

unable to be given a confirmed identification to species level. This was mainly due to the lack of suitable 

material (i.e. flowers, fruits) to aid confident taxonomic identifications. 

Fifteen taxa were identified to genus level only, while 21 taxa were given tentative identifications at the 

species or infraspecies level. One taxon was identified to family only, and one taxon (Eremophila sp.) 

is with the Western Australian Herbarium for identification. 

Site Access 

Site access via vehicle or on foot was limited in parts due to steep terrain and degraded tracks which 

prevented sampling in some of the proposed quadrat locations. In these instances however, quadrats 

were moved to a nearby location supporting the same vegetation type. 

Results 

A total of 242 vascular flora taxa from 40 families and 99 genera were recorded from the study area 

during the phase one field survey. The total number of vascular flora taxa included five introduced taxa. 

The total number of vascular flora taxa is preliminary awaiting further taxonomic identifications from the 

Western Australian Herbarium. 

The most dominant families were Fabaceae (36 taxa), Poaceae (28 taxa), and Amaranthaceae (16 

taxa). Of the 40 families present, 12 were represented by one taxon. There were 99 genera recorded 

in total. The most dominant genera were Acacia and Eremophila (15 taxa each), followed by Ptilotus 

(ten taxa). All other genera had five or fewer species. The most frequently observed taxa included 

Tribulus suberosus (recorded in 42 locations), and Acacia tetragonophylla and Senna artemisioides 

subsp. oligophylla (recorded in 40 locations each). 

Flora of Conservation Significance 

One threatened flora taxon and one priority flora taxon were recorded during the field survey (Figure 3); 

• Aluta quadrata (T) – 17 individuals from two point locations; and  

• Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) (P3) – approximately 100 individuals from 

one point location. 

Both observed conservation significant flora taxa were recorded from known locations in the study area 

from extensive surveys completed within and surrounding the study area (Astron, 2018, 2013; Biota, 

2009, 2012a, 2012b). The identification of these species has been completed, with specimens 

confirmed by the Rio Tinto sponsored botanist. Both conservation significant flora taxa were recorded 

outside of the unsurveyed portion of the Study Area. 
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No new locations of conservation significant flora taxa were recorded during this survey in the Study 

Area. Aluta quadrata has been recorded extensively across Western Range, with the majority of the 

known locations recorded. The individuals recorded by Biologic are from known locations, with 

individuals counted as they occurred within sample sites. The individuals of Goodenia sp. East Pilbara 

(A.A. Mitchell PRP 727) were from a previously known record with numbers of individuals 

commensurate with previously known number of individuals (allowing for natural fluctuations in 

population sizes for annual/ biennial herbs). 

The desktop assessment completed prior to the field survey identified the locations of Sida sp. Barlee 

Range (S. van Leeuwen 1642) (P3) and Ptilotus trichocephalus (P4) as occurring within the WRDE. 

However, these locations occurred within the portion of the study area that has been previously 

surveyed. No known threatened or priority flora occur within the unsurveyed portion of the study area.  

Introduced Flora 

During the survey, five introduced flora taxa were encountered, comprising *Cenchrus ciliaris, 

*Cenchrus setiger, *Citrullus colocynthis, *Malvastrum americanum, and *Tribulus terrestris. 

*Cenchrus ciliaris (buffel grass) was the most frequently observed introduced taxon (23 locations; >500 

individuals) in the study area. The other introduced flora taxa were only observed in one (*Citrullus 

colocynthis and *Malvastrum americanum) or two (*Cenchrus setiger and *Tribulus terrestris) sampling 

sites, and had less than 1% quadrat cover at the observed locations. 

Vegetation Types 

Following the completion of the field survey within the unsurveyed portion of the study area, a total of 

12 vegetation types have been mapped and described (Figure 4), while an additional mapping unit, 

“Disturbed”, has been mapped in association with tracks, drill pads and previously disturbed areas. The 

vegetation types were mapped based on the vegetation mapping completed from the Western Range 

Phase 2 Vegetation and Flora Survey (Biota, 2012b) and the Western Range Additional Area 

Vegetation and Flora Survey (Biota, 2012a). The 12 vegetation types and one mapping unit are 

described in Table 2. 

The condition of the vegetation ranged from excellent to degraded (based on the condition rating scale 

from Trudgen, 1988) throughout the unsurveyed portion of the study area. The majority of the 

disturbances within the unsurveyed portion of the study area relate to cattle grazing and trampling, 

weed infestations, in particular, large infestations along the creeks and floodplains, and minor 

disturbances associated with exploration activities (i.e. tracks and drill pads).  
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Table 2: Vegetation types recorded from the unsurveyed portion of the Study Area 

Vegetation Code Vegetation Description 

AanAprAteTe 
Acacia aneura, A. pruinocarpa tall open shrubland to low woodland over A. 

tetragonophylla scattered shrubs over Triodia epactia hummock grassland 

AanAteCAspp 
Acacia aneura, A. tetragonophylla tall open shrubland over Senna spp. 

scattered low shrubs 

AanAteERfTeTw 

Acacia aneura, A. tetragonophylla tall open shrubland over Eremophila 

fraseri subsp. fraseri scattered shrubs over Triodia epactia, T. wiseana 

open hummock grassland 

AanAteTE 
Acacia aneura, A. tetragonophylla tall shrubland over Triodia epactia open 

hummock grassland 

AanAwTe 
Acacia aneura low open woodland to low woodland over A. wanyu tall open 

shrubland over Triodia epactia very open hummock grassland 

AanAxAteERcCAspp 

Acacia aneura, A. xiphophylla tall open shrubland over A. tetragonophylla 

open shrubland over Eremophila cuneifolia, Senna spp. scattered low 

shrubs 

AciAanAwTe 

Acacia citrinoviridis, A. aneura low open woodland to low woodland over A. 

wanyu tall open shrubland over Triodia epactia very open hummock 

grassland 

AciCEsppTe 

Acacia citrinoviridis low woodland over *Cenchrus spp. open tussock to 

closed tussock grassland with Triodia epactia scatted to very open 

hummock grassland 

AprGbERsppTe 

Acacia pruinocarpa, Grevillea berryana tall open shrubland over 

Eremophila fraseri subsp. fraseri, E. canaliculata, E. cuneifolia scattered 

low shrubs over Triodia epactia hummock grassland 

AsyAteCc 

Acacia synchronicia, and A. tetragonophylla tall open shrubland over 

Senna spp. scattered low shrubs over *Cenchrus ciliaris scattered tussock 

grasses 

AteAsyERcTE 

Acacia tetragonophylla, A. synchronicia scattered tall shrubs over 

Eremophila cuneifolia scattered shrubs over Triodia epactia hummock 

grassland 

EvAcMgCEspp 

Eucalyptus victrix woodland to scattered trees over Acacia coriacea subsp. 

pendens, Melaleuca glomerata tall shrubland over *Cenchrus spp. open 

tussock grassland 

Disturbed 
Cleared or disturbed areas associated with tracks, drill pads and other 

exploration or pastoral related activities 

 

Vegetation of Conservation Significance 

The vegetation types recorded within the unsurveyed portion of the study area are consistent with the 

vegetation types recorded from the previously sampled portion of the WRDE. Furthermore, the vegetation 

is not considered to be significant from a regional perspective (for example, the vegetation does not 

represent a threatened or priority ecological community).  

The majority of the vegetation types recorded from the study area are not of local significance, with the 

exception of the vegetation types that support populations of the threatened taxon Aluta quadrata. No 

Aluta quadrata were recorded from the unsurveyed portion of the study area, although vegetation and 

landforms are present that are similar to the known locations of Aluta quadrata to the east.  
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Water Features 

One very small pool was observed (-23.1697, 117.3781), measuring approximately 0.5 m by 0.4 m and 

only 0.5 m deep, within a gully high in the range located in the west of the study area. No submerged 

macrophytes or groundwater dependent vegetation were present at this location and it is likely that the 

pool is ephemeral or semi-permanent. The rainfall received across the local region, including a substantial 

rainfall event in May 2020 (35.6 mm on 25 May at Paraburdoo Aero; BoM, 2020), most likely ensured the 

pool persisted for a period of time. 

Discussion 

Despite the dry climatic conditions limiting the proportion of taxa identified, the survey allowed the quadrat 

sampling of 52 sites, supplemented by four relevés and mapping notes. Of the sites sampled during the 

field survey, 27 were established within the unsurveyed portion of the study area, comprising 22 quadrats, 

two releves and three mapping notes.  

A total of 12 vegetation types and one mapping unit (Disturbed) was mapped within the unsurveyed 

portion of the study area, with all of the vegetation types, excluding one (AsyAteCc), previously mapped 

and described from the WRDE (Biota, 2012a, 2012b). Vegetation type AsyAteCc occurred in the south 

of the unsurveyed portion of the study area, associated with a washplain adjacent to Six Mile Creek. 

Although two conservation significant flora taxa were recorded during the field survey, Aluta quadrata (T) 

and Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) (P3), both taxa were recorded outside of the 

unsurveyed portion of the study area. No other conservation listed flora species were recorded from the 

unsurveyed portion of the study area.  
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