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EXECUTIVE SUMMARY 
BHP Western Australian Iron Ore engaged Spectrum Ecology & Spatial to undertake a two-season detailed 
flora and vegetation survey; covering the Jinidi Rail Corridor, potential alignments, proposed borrow pit and 
construction camp options (the Survey Area). The Survey Area is located approximately 70 kilometres (km) 
northwest of Newman and covers approximately 24,951.7 hectares (ha). 

No Threatened flora species were reported in the Survey Area during the desktop assessment. One 
Threatened species, Synostemon hamersleyensis, was identified as potentially occurring in the Survey Area 
during the desktop assessment and has been assigned a ‘High’ likelihood of occurrence as it occurs within 
10 km of the Survey Area. 

Five Priority Flora taxa have previously been recorded in the Survey Area. A total of 68 further Priority Flora 
taxa were also identified, 20 of which are considered to have a 'High' likelihood and 16 a 'Medium' likelihood 
of occurrence within the Survey Area. The remaining 32 taxa have been assigned a 'Low' likelihood of 
occurrence. 

The two-phased assessment (spring and autumn) was undertaken over four surveys for a total of 80 
person days between 12 - 22 October 2023, 4 - 12 May 2024, 27 - 29 May 2024 and 17 September 2024. 

A total of 362 taxa from 48 families and 141 genera were recorded within the Survey Area. 

No Threatened flora taxa were recorded during the assessment. Four Priority Flora and one Novel taxa were 
recorded in the Survey Area: 

• Priority 3 (P3): Eremophila naaykensii, Goodenia sp. East Pilbara (A.A. Mitchell PRP 727); 
• Priority 4 (P4): Lepidium catapycnon, Sida sp. Barlee Range (S. van Leeuwen 1642); 
• Novel: Corchorus aff. elachocarpus. 

One range extension was recorded in the Survey Area, Corchorus elachocarpus, found 190 km from its 
nearest known record. 

Eleven introduced flora species were recorded within the Survey Area, one of which is a Declared Pest – s22 
(*Calotropis procera). 

Nineteen vegetation types were described from the Survey Area. Six vegetation types were considered to 
have high local and/or regional significance in the Survey Area: 

• SD, FP1, MA, WWFP were considered locally and regionally significant and HS1 and WWHS were 
considered locally significant. 

Vegetation condition varied within VTs based on previous disturbances and proximity to cleared roads and 
infrastructure. Weeds were common, with *Cenchrus ciliaris (Buffel Grass) recorded commonly across the 
Survey Area, forming the dominant understory species in five VTs (FP1, SS2, SA3, SD, and MA), and 
*Cenchrus setiger (Birdwood Grass) forming the dominant structural overstorey component in VT SS2. 
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1. INTRODUCTION 
1.1. Project Background 
BHP Western Australian Iron Ore (BHP WAIO) engaged Spectrum Ecology & Spatial (Spectrum) to undertake 
a two-season detailed flora and vegetation survey; covering the Jinidi Rail Corridor, potential alignments, 
proposed borrow pit and construction camp options (the Survey Area). The Survey Area is located 
approximately 70 kilometres (km) northwest of Newman and covers an area of 24,951.7 hectares (ha) (Map 
1.1). In addition, a desktop assessment was undertaken of a wider Study Area (the Survey Area with a buffer 
of 50 km; Desktop Study Area; Map 1.1). 

1.2. Project Scope 
The project objective was to undertake a desktop assessment, two-season detailed flora and vegetation 
survey to describe flora and vegetation values across the Survey Area. This flora and vegetation assessment 
will be used to inform future environmental approvals across the area; however, this survey report is a 
general report not assessing any specific development proposed by BHP WAIO. 

1.3. Legislation & Guidelines 
Flora and vegetation in Western Australia (WA) are protected by various legislation, including: 

• Biodiversity Conservation Act 2016 (BC Act); 
• Environmental Protection Act 1986 (EP Act); and 
• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

The survey was compliant with survey guidelines, as outlined in:  

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

• EPA Technical Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment (EPA, 
2016b); 

• Department of Biodiversity Conservation and Attractions (DBCA) Threatened and Priority Flora 
Report Form – Field Manual (DBCA, 2017b); 

• National Vegetation Information System (NVIS) Australian Vegetation Attribute Manual (ESCAVI, 
2003); 

• EPA Statement of Environmental Principles, Factors and Objectives (EPA, 2021); 
• BHP WAIO’s Vegetation and Flora Survey Procedure (0124627; BHP, 2023); and  
• BHP WAIO’s Biological Survey Spatial Data Requirements (BHP WAIO, 2020). 
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1.4. Bioregion 
The Interim Biogeographic Regionalisation for Australia (IBRA) classified Australia into regions based on the 
dominant landscape, climate, lithology, geology, landform, and vegetation (Thackway and Cresswell, 1995).  

The Survey Area is located in the Pilbara IBRA bioregion which is divided into four subregions: Chichester, 
Fortescue Plains, Hamersley, and Roebourne. The Survey Area is located in the Hamersley (35.9%) and 
Fortescue Plains (64.1%) subregions. The Hamersley subregion is the southern section of the Pilbara Craton, 
a mountainous area of sedimentary ranges and plateaus dissected by gorges (Kendrick, 2001b). The 
Fortescue Plains subregion includes alluvial plains and river frontage and deeply incised gorge systems with 
extensive salt marsh and wetland communities (Kendrick, 2001a). 

 
Figure 1.1: IBRA Classification 
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1.5. Climate 
The climate of the Pilbara bioregion is classified as tropical, arid to semi-arid, with a median annual rainfall 
of 300 mm. Rainfall for the region can be variable, falling mainly in summer cyclonic events from December 
to February (Thackway and Cresswell, 1995) 

Two broad climatic zones occur across the Pilbara region. Semi-desert tropical climatic conditions occur in 
coastal areas, as well as some higher-rainfall inland areas, which experience 9-11 months of dry weather, 
with hot humid summers and warm winters. Dry desert climatic conditions occur across the remaining inland 
areas, which typically experience higher temperatures and lower rainfall, with hot dry summers and mild 
winters with up to 12 months of dry weather (Leighton, 2004). The Survey Area is located within the dry 
inland area. 

Annual rainfall is highly variable but generally follows an inland to coastal and southern to northern 
increasing trend (Leighton, 2004). The driest months are in spring (September to October) with tropical 
cyclones and local thunderstorms producing much of the summer and early autumn rainfall (Mckenzie, Van 
Leeuwen and Pinder, 2009). Winter rainfall is also highly variable, generally decreasing from the coast 
through to inland areas (Leighton, 2004).  

Monthly maximum temperatures in the Pilbara region range from an average of 25°C in July to 37°C in 
January, while minimum temperatures range between 12°C in July and 25°C in January (Mckenzie, Van 
Leeuwen and Pinder, 2009). According to the Köppen-Geiger climate classification, the Survey Area has a 
hot desert climate (Class BWh; Peel, Finlayson and McMahon, 2007). This classification includes arid regions 
where annual evaporation exceeds annual precipitation and have a mean annual temperature ≥18°C. 

1.6. Disturbance History 
The dominant current and historical land uses across the Pilbara region involves grazing of native pasture, 
conservation, crown reserves, mining leases, and Aboriginal lands and reserves. Historically pastoralism has 
been the most significant land use in the Pilbara. Since the 1960’s mining, predominantly iron ore, has 
become a significant land use with much of the Pilbara now under mining tenure (Kendrick, 2001b). 

1.7. Surface Geology 
The surface geology of Western Australia has been mapped at a scale of 1:50,000, 1:100,000,1:250,000, and 
1:500,000. The Survey Area occurs in the central west of the 1:500,000 scale geological mapping 
(Department of Mines, 2019), which is the finest-scale digital mapping available for the area mapped to the 
state extent.  

Eleven geological units were mapped in the Survey Area (Table 1.1; Map 1.2). The Survey Area is primarily 
covered by the sheetwash unit W-PIP (36.6%) and the exposed unit X-PIP (25.7%), followed by eolian 
sandplain unit El-PIP (14.2%) and residual/relict unit Rt-PIP (13.0%). 

Ll-PIP (0.7%) appears to be a regionally restricted unit with a total area of 2,621.5 ha across WA, of which 
169.9 ha lies in the Survey Area. The Rr-fh-PIP (1.0%) geological unit is recorded only in the Pilbara IBRA 
region but is not considered a restricted unit as it has 25,693.6 ha of coverage. 
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1.8. Beard Vegetation Association Mapping 
Pre-European vegetation mapping was originally undertaken by Beard at various scales across the state and 
has since been updated to be consistent with the NVIS descriptions at a scale of 1:250,000 (Department of 
Primary Industries and Regional Development, 2019). State-wide vegetation statistics are available from 2018 
for these associations which lists pre-European extent, current extent, area in DBCA managed lands and is 
a useful tool to determine if a vegetation association is rare or otherwise significant (DBCA, 2019a).  

Three Beard vegetation associations (BVAs) comprising eight Beard sub-associations (BSAs) have been 
mapped in the Survey Area (Table 1.2; Map 1.3). The most common was BVA29, which was mapped as 39.7% 
of the Survey Area, followed by BVA82 at 37.4% and BVA111 at 22.9%. None of the BVAs appear restricted 
in the Pilbara region or in Western Australia. Over 99% of the pre-European vegetation extent remains for 
all BVAs.
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• The area covered by a Threatened Ecological Community (TEC); 
• A Bush Forever site; 
• Areas covered by the Gnangara Mound Crown Land Policy and Western Swamp Tortoise Policy; and 
• Areas covered by lakes, wetlands, and fringing vegetation of the Swan Coastal Plain Lakes Policy, 

including South-west Agricultural Zone Wetlands Policy and Swan and Canning Rivers Policy. 

There is no ESA located in the Survey Area. Twenty five Threatened Flora ESAs were identified in the Desktop 
Study Area and represent populations of Lepidium catapycnon which was previously listed as Threatened 
but has since been downgraded to Priority 4 in Western Australia. The ESA database has not been updated 
to reflect these changes and therefore, their status as an ESA still remains valid (Table 1.4; Map 1.5). 

1.10.3. Australian Wetlands Database 
The Australian Wetlands Database includes nationally significant wetlands (as listed in the directory of 
important wetlands), wetlands listed under the Ramsar convention, wetlands that are representative, rare, 
or unique, or wetlands that are considered of international importance (Department of Climate Change 
Energy the Environment and Water, 2019). 

Two nationally significant wetlands, including a Ramsar wetland, were mapped in the Desktop Study Area, 
Fortescue Marsh (RAMSAR) and Karijini (Hamersley Range) Gorges. Fortescue Marsh is located 2.0 km north 
of the Survey Area and Karijini (Hamersley Range) Gorges is located 48.0 km west of the Survey Area (Table 
1.4; Map 1.5). 
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Survey 1 – Spring (12/10/2023): 

• In the year preceding the survey, 163.5 mm of rainfall was recorded, which is 93.6 mm lower than 
the median of the long-term total annual rainfall (257.6 mm) for the same period. 

• A total of 0.4 mm of rainfall was recorded in the three months prior to the survey (12 July to 12 
October 2023), 10 mm lower than the median of the long-term total rainfall (10.45 mm) for the same 
period. 

• The rainfall conditions were seasonally dry for the three months preceding survey 1 and very dry 
compared to the annual conditions of the climate reference period. 

Survey 2 and 3 - Autumn (04/05/2024): 

• In the year preceding surveys 2 and 3, 224.8 mm of rainfall was recorded, which is 32.6 mm lower 
than the median of the long-term total annual rainfall (257.6 mm) for the same period. 

• A total of 120.5 mm of rainfall was recorded in the three months prior to the survey (4 February to 
4 May 2024), 26.5 mm higher than the median of the long-term total rainfall (94 mm) for the same 
period. 

• The rainfall conditions were typical at the location for the season and year preceding surveys 2 and 
3 and likely to be favorable for plant growth. 

Survey 4 (17/09/2024): 

• In the year preceding survey 4, 281.5 mm of rainfall was recorded, which is 24.4 mm higher than 
the median of long-term total annual rainfall (257.6 mm).   

• A total of 60.5 mm of rainfall was recorded in the three months prior to the survey (17 June to 17 
September 2024), 50.6 mm higher than the median of the long-term total rainfall (9.9 mm) for the 
same period.  

• The rainfall conditions were seasonally wet for the three months preceding survey 4 and typical 
compared to the annual conditions of the climate reference period and may have been more 
favorable for plant growth than usual. 
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2.4. Reporting & Data Analysis 
2.4.1. Flora Nomenclature, Taxonomy & Lodgement 
Flora nomenclature used in this report is consistent with the Western Australian Herbarium’s (WAH) plant 
census, provided on FloraBase (WAH, 2024) and is current at the time of report preparation. 

At least one specimen of each flora taxon was collected in order to confirm all species recorded during the 
assessment and to investigate suspected conservation significance.  

Specimens were identified using the appropriate taxonomic keys and where required, relevant taxonomic 
experts at the WAH were consulted. Specimens were vouchered with the WAH as per guidance; when they 
represent a population of Threatened or Priority Flora, new occurrences of TECs or PECs, individuals that 
have atypical characteristics, or bioregional range extensions. 

2.4.2. Vegetation Mapping 
The data collected from quadrats, relevés, and traverses, as well as general field notes, observations and 
aerial photography were used to map the vegetation across the Survey Area. The vegetation was described 
to NVIS Level V – association (referred to as a ‘vegetation types (VT)’ for the local scale in this report). This 
level of description provides information on the dominant growth form, height, and cover for up to three 
species for each of the upper, mid, and ground strata (ESCAVI, 2003). 

The VTs were defined floristically, where quadrats were statistically classified according to similarities in 
species composition. The statistical analysis was performed in R Core Team (R Core Team, 2019) using the 
“stats” and “vegan” (Oksanen et al., 2019) packages. Dissimilarity indices were calculated using the vegdist 
function with the Jaccard index on a binary species matrix. Hierarchical clustering was performed using the 
hclust function using the ‘average’ or unweighted pair group with arithmetic mean (UPGMA) method. 
Figures of the hierarchical clustering were produced using the “dendextend” package (Galili, 2015). 

Sites were excluded from the floristic analysis if they, were sampled on mosaic vegetation or had high levels 
of disturbance. A total of 236 quadrats and 1 relevé were used in the analysis which included 124 quadrats 
from the Survey Area and an additional 112 regional sites and 1 regional relevé (Spectrum, 2021; 2025). The 
following data preparation steps were undertaken prior to the floristic analysis: 

• Subspecies and varieties which cannot be easily told apart in the field were combined; 
• Annual taxa were removed; 
• Invasive species were removed; 
• Only taxa with their taxonomy resolved to at least species level were included; 
• Taxa which were only recorded once were removed; and 
• Taxa recorded during phase 1 were checked for currency and updated; 

The site by species matrix used for this analysis has been provided electronically. 

2.4.3. Vegetation Condition 
Vegetation condition was recorded at quadrats, relevés and where other areas of different vegetation 
condition were observed. The vegetation condition was updated following the survey using the scale 
recommended for the Eremaean Botanical Province as shown in Table 2.5 (EPA, 2016b). Areas with no 
vegetation present (roads, tracks, infrastructure areas) have been mapped as ‘Cleared’. 
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3.3.1. Local & Regional Context of Significant Flora 
Eremophila naaykensii (P3) was recorded within VT ME, with two individuals recorded from one location 
within the Survey Area (Table 3.4; Map 3.3). Eremophila naaykensii (P3) is previously known from five 
locations in the vicinity of the Survey Area at approximately 3.1 km southwest (within Priority 1 Weeli Wolli 
Spring Community), 6.3 km west (along a creek embankment), 19.0 km west (on the outskirts of a creek line), 
35.1 km west (within an ironstone gorge), and 36.4 km west (on rocky upper hillslopes and crests). 
Eremophila naaykensii (P3) is likely to be scattered along the edges of creek lines and gorges within the local 
area and is therefore not considered to be locally significant. Eremophila naaykensii (P3) is known from two 
IBRA regions (Gascoyne and Pilbara) with many known records in these areas. Therefore, Eremophila 
naaykensii (P3) is not considered regionally significant. 

Goodenia sp. East Pilbara (A.A. Mitchell PRP 727; P3) was recorded within VT ME, with five individuals 
recorded from one location within the Survey Area (Table 3.4; Map 3.3). Goodenia sp. East Pilbara (A.A. 
Mitchell PRP 727; P3) was previously recorded within the Survey Area and has been recorded from close to 
1000 locations in the local vicinity, with the majority of these records occurring between 2.1 to 15.2 km 
southwest of the Survey Area. Additional populations of the priority taxa have been recorded approximately 
40.2 km west of the Survey Area. Goodenia sp. East Pilbara (A.A. Mitchell PRP 727; P3) has multiple, large 
populations within the vicinity of the Survey Area and is therefore not considered locally significant. 
Goodenia sp. East Pilbara (A.A. Mitchell PRP 727; P3) is known to occur in two IBRA regions (Gascoyne and 
Pilbara) and all four subregions of the Pilbara, with many known records in these areas. Therefore, Goodenia 
sp. East Pilbara (A.A. Mitchell PRP 727; P3) is not considered regionally significant. 

Lepidium catapycnon (P4) was recorded within VT HC2, with one individual recorded from one location 
within the Survey Area (Table 3.4; Map 3.3). Lepidium catapycnon (P4) was previously recorded within the 
Survey Area and has been recorded from approximately 900 locations in the local vicinity, with the majority 
of these records occurring between 3.2 to 19.0 km south of the Survey Area. Additional population have 
been recorded east and west of the Survey Area amongst rocky hills and hill crests dominated by Triodia 
hummock grasslands. Lepidium catapycnon (P4) has multiple, large populations within the vicinity of the 
Survey Area and is therefore not considered locally significant. Lepidium catapycnon (P4) is only known to 
occur within the Pilbara IBRA region, however as it is well-represented in this region, it is not considered 
regionally significant. 

Sida sp. Barlee Range (S. van Leeuwen 1642; P4) was recorded in VT BO and ME, with 19 individuals recorded 
from three locations within the Survey Area (Table 3.4; Map 3.3). Sida sp. Barlee Range (S. van Leeuwen 
1642; P4) was previously recorded within the Survey Area and has been recorded from approximately 100 
locations in the local vicinity, with the largest population occurring between 6.7 km and 17.5 km west of the 
Survey Area. Additional populations have been recorded further north as well as south-west and south-
east of the Survey Area amongst the edges of deep creek lines and ironstone gorges. Sida sp. Barlee Range 
(S. van Leeuwen 1642; P4) has multiple, large populations within the vicinity of the Survey Area and is 
therefore not considered locally significant. Sida sp. Barlee Range (S. van Leeuwen 1642; P4) is known to 
occur in two IBRA regions (Gascoyne and Pilbara) and all four subregions of the Pilbara, with many known 
records in these areas. Therefore, Sida sp. Barlee Range (S. van Leeuwen 1642; P4) is not considered 
regionally significant. 
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3.3.2. Post Survey Review of Desktop Significant Flora 
The desktop significant flora taxa assigned a ‘Recorded’, ‘High’, or ‘Medium’ likelihood of occurrence pre-
survey were re-assigned a post survey likelihood following the survey and these are detailed in Table 3.5. 
All significant flora post survey likelihood are shown in Appendix C. 

The Threatened Flora taxon, Synostemon hamersleyensis, remained ‘High’. Although some of the suitable 
habitat for the species were traversed and the taxon was not recorded, the species may still be present in 
narrow gorges in the central west of the Survey Area where coverage was limited due to access restrictions 
and steep terrain. 

Of the four Priority Flora taxa previously recorded in the Survey Area, Goodenia sp. East Pilbara (A.A. Mitchell 
PRP 727; P3), Lepidium catapycnon (P4), and Sida sp. Barlee Range (S. van Leeuwen 1642); P4) were recorded 
during the current survey. Of the remaining two Priority Flora taxa, Fimbristylis sieberiana (P3), was reduced 
to a ‘High’ likelihood as the species wasn’t recorded during the survey, but due to access restrictions to the 
heritage protected Weeli Wolli Creek, the majority of their previous records and known habitat were not 
able to be traversed. Bulbostylis burbidgeae (P4), was reduced to ‘Medium’ as the location of the previous 
record was visited but was not recorded during survey, however, given the species is an annual, it is possible 
that it may have been undetectable at the time of the surveys. 

One Priority Flora taxa assigned a pre-survey likelihood of ‘High’, Eremophila naaykensii (P3), was recorded 
in the Survey Area during the assessment. Of the remaining 19 Priority Flora taxa assigned a ‘High’ likelihood 
of occurrence, four species, Cladium procerum (P2), Gymnanthera cunninghamii (P3), Rostellularia 
adscendens var. latifolia (P3), and Stylidium weeliwolli (P3), retained their pre-survey likelihood as access was 
restricted to their preferred habitat, the heritage protected Weeli Wolli Creek. Three Priority Flora taxon, 
Calotis squamigera (P1), Grevillea saxicola (P3), and Rhagodia sp. Hamersley (M. Trudgen 17794; P3), were 
reduced to ‘Medium’. Calotis squamigera (P1) is an annual species that is known to flower in July and may 
not have been present at the timing of the surveys, while Grevillea saxicola (P3) and Rhagodia sp. Hamersley 
(M. Trudgen 17794; P3) had suitable habitat (Mulga plains or steep Mulga slopes) in the Survey Area that 
they are likely to be present in. The remaining 12 Priority Flora taxa were reduced to ‘Low’ as either suitable 
habitat was limited, or not identified in the Survey Area, or suitable habitat was traversed, and the species 
were not recorded during the survey. 

All Priority Flora taxon assigned a pre-survey likelihood of ‘Medium’ were reduced to ‘Low’ post survey. 
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4.1.2. Literature Review Significant Vegetation 
Previously undertaken assessments in the vicinity of the Survey Area were reviewed for significant vegetation. 
Eight vegetation assemblages (referring to a specific grouping of plant species found in a particular area, 
forming a distinct community) analogous with the known PECs, Weeli Wolli Spring Community (Priority 1), 
Riparian communities of springs and pools Pilbara (Priority 2), and Vegetation of sand dunes of the 
Hamersley Range/Fortescue Valley (previously “Fortescue Valley Sand Dunes”; Priority 3), were recorded in 
the Desktop Study Area. A further 14 locally or regionally significant vegetation assemblages were identified 
within the Desktop Study Area, associated with unique landforms, or supporting Priority Flora (Table 4.2). 
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4.2. Vegetation Types 
A total of 19 VTs were described from the Survey Area, including 18 derived from floristic analysis of quadrat 
data (Figure 4.1), with one group split to represent two structurally based VTs (HC1 and HC2; Table 4.3;  

Map 4.1). One additional VT derived floristically was classed as an ecotone and manually merged with ‘SP’ 
and ‘SA1’. Quadrat data from a previous assessment of Weeli Wolli Creek (Spectrum, 2021) and an additional 
Spectrum survey (Spectrum, 2025) in the vicinity of the Survey Area, were used in the floristic analysis for 
regional comparison. Quadrats from the regional dataset grouped with VTs HC1, HC2, HS1, FS1, ME, FP1, 
WWFP, and WWHS and were used to describe VTs in areas where access restrictions were limiting. 

The plains in the Survey Area formed six floristic groups. These groups were represented as three sandy 
plains (SA1, SA2, and SA3), two sandy/stony plains (SS1 and SS2), and one stony plain (SP). The sandy plains 
covered 19.2% of the Survey Area and were characterised by Hummock Grasslands of Triodia basedowii, 
and Triodia pungens or Triodia schinzii with Low Woodlands/Shrublands of various Acacia spp. on flat plains 
of red/red-orange clayey or loamy sand. The sandy/stony plains covered 18.6% of the Survey Area and were 
characterised by Hummock Grasslands of Triodia pungens and Triodia basedowii or Tussock Grasslands of 
“Cenchrus ciliaris, *Cenchrus setiger, and Chrysopogon fallax with Low Woodlands/High Shrublands of 
various Acacia spp. on flat plains of red/dark red-orange sandy clay with ironstone gravel. The stony plains 
were characterised by Hummock Grasslands of Triodia pungens and Triodia basedowii with Open Shrubland 
of Acacia ancistrocarpa, Senna artemisioides subsp. oligophylla, and Acacia sclerosperma subsp. 
sclerosperma with Very Open Woodlands of Eucalyptus gamophylla and Acacia inaequilatera on red-orange 
sandy loam on flat plains with ironstone gravel and covered 13.1% of the Survey Area. 

The hill crests and slopes of the Survey Area were split into seven floristic groups, with one of these groups 
split structurally to represent two different VTs (HC1 and HC2). These groups were represented as two hill 
crest VTs (HC1, HC2), basalt outcrops (BO), sand dunes (SD), two hill slope VTs (HS1 and WWHS), and foot 
slopes (FS1). The hill crests covered 22.5% of the Survey Area and were characterised by Hummock 
Grasslands of Triodia vanleeuwenii and Triodia pungens and/or Triodia wiseana with Low Open Woodlands 
of Eucalyptus leucophloia subsp. leucophloia, and/or Corymbia hamersleyana and/or Hakea chordophylla 
over various Senna and Acacia spp. BO covered 0.3% of the Survey Area and was characterised by Open 
Hummock Grasslands of Triodia wiseana with Shrublands of various Senna and Acacia spp., over Open 
Tussock Grasslands of Aristida contorta, Themeda triandra and Eriachne mucronata on hill crests with basalt 
cobbles and boulders. SD was characterised by Open Hummock Grasslands of Triodia schinzii and Triodia 
basedowii with Open shrubland of Acacia dictyophleba over Very Open Tussock Grasslands of *Cenchrus 
ciliaris, Eragrostis eriopoda and Aristida holathera var. holathera on dark red-orange sand on dune crests 
and covered 0.7% of the Survey Area. 

HS1 covered less than 0.1% of the Survey Area and was characterised by Low Open Forest of Acacia 
aptaneura and Acacia catenulata subsp. occidentalis over Open Hummock Grassland of Triodia pungens 
and Triodia brizoides with High Open Shrubland of Eremophila latrobei subsp. latrobei on steep hillslopes. 
FS1 were characterised as Hummock Grasslands of Triodia vanleeuwenii and Triodia pungens with Open 
Woodlands of Eucalyptus leucophloia subsp. leucophloia over Open Shrublands of Acacia bivenosa, Acacia 
tenuissima and Acacia inaequilatera on low hill slopes of red-orange sandy clay loam with continuous coarse 
ironstone gravel and covered 6.5% of the Survey Area. WWHS covered 0.3% of the Survey Area and was 
described and mapped from regional quadrats (Spectrum, 2021). The VT was characterised as Shrublands 
of Acacia synchronicia and Acacia inaequilatera over Very Open Hummock Grassland of Triodia wiseana 
and/or Triodia angusta with Scattered Low trees of +/- Corymbia hamersleyana or Acacia aneura on red 
clayey sand on hillslopes. 
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The drainage lines, floodplains, and creeklines were grouped into six floristic groups, represented as, 
medium drainage areas (ME), four floodplains (FP1, FP2, FP3, and WWFP), and major drainage areas (MA). 
ME covered 4.8% of the Survey Area and were characterised as Open Scrubs of Acacia tumida var. 
pilbarensis, Petalostylis labicheoides and Acacia pyrifolia var. pyrifolia with Open Hummock Grasslands of 
Triodia pungens and Triodia wiseana with Very Open Tussock Grasslands of Themeda triandra with Low 
Open Woodlands of Corymbia hamersleyana on medium drainage lines. FP1 covered 0.3% of the Survey 
Area and was described and mapped from regional quadrats (Spectrum, 2021; 2025). FP1 was characterised 
as Woodlands of Eucalyptus camaldulensis subsp. refulgens over High Shrubland of Acacia citrinoviridis, 
Acacia pyrifolia var. pyrifolia and Atalaya hemiglauca over Very Open Tussock Grassland of Themeda triandra 
and *Cenchrus ciliaris on floodplains. FP2 included two quadrats, an unbound relevé from within the Survey 
Area and an additional regional quadrat (Spectrum, 2025). The VT was characterised as Very Open 
Hummock Grassland of Triodia pungens with Scattered Trees of Corymbia hamersleyana over Scattered 
Shrubs of Acacia dictyophleba, Hakea chordophylla and Acacia inaequilatera gravel on floodplains, covering 
0.9% of the survey area. FP3 covered 10.3% of the Survey Area and was characterised as Low Woodlands 
of Acacia aptaneura and A. pruinocarpa over Open Tussock Grassland of *Cenchrus ciliaris and Chrysopogon 
fallax with Open Hummock Grasses of Triodia pungens with Open Shrubland of Psydrax latifolia, Acacia 
synchronicia and Eremophila forrestii subsp. forrestii on drainage areas with red-orange sandy clay loam and 
ironstone gravel. MA was characterised as Woodland of Eucalyptus camaldulensis subsp. refulgens, Acacia 
citrinoviridis and Atalaya hemiglauca over Very Open Tussock Grassland of *Cenchrus ciliaris with Scattered 
Shrubs of Acacia pyrifolia var. pyrifolia and Corchorus crozophorifolius on red-orange sand with continuous 
creekstone within major drainage lines and covered 0.3% of the Survey Area. WWFP covered less than 0.1% 
of the Survey Area and was described and mapped from regional quadrats (Spectrum, 2021). The VT was 
characterised as High Shrubland of Acacia bivenosa over Very Open Tussock Grasslands of *Cenchrus ciliaris 
and/or Very Open Hummock Grassland of Triodia wiseana and/or Triodia angusta on red clayey sand on 
drainage areas/floodplains. 
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Figure 4.1: Dendrogram of Floristic Analysis 
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4.3.1. Post Survey Review of Desktop Significant Vegetation 
The post survey likelihood of occurrence for significant vegetation identified in the desktop assessment are 
detailed in Table 4.5. The significant vegetation assigned ‘Recorded’, 'High' or 'Medium' likelihood of 
occurrence during the desktop assessment that were not identified within the Survey Area, were assigned 
a 'Low' likelihood of occurrence post survey. Table 4.5 mentions “Vegetation Assemblages” which refers to 
either a single vegetation type or multiple vegetation types that are characteristic of an ecological 
community. 
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4.3.2. Local & Regional Context of Vegetation Types 
The VTs have been further considered at a local and regional context in Table 4.6. Local significance 
was determined if the VTs were locally restricted (by using vegetation mapping and/or landforms in 
the local vicinity), and/or were associated with locally significant flora taxa. Regional significance was 
determined if the VTs were regionally restricted (by using BSAs and/or land system mapping to 
determine a potential regional extent), and/or were associated with regionally significant flora taxa. 
VTs were matched using the approximate spatial extent of the land systems and BSAs, and/or the 
species present. As the BSAs and land system mapping were undertaken at a broad scale, some VTs 
may not be matched, or some species may be outdated and/or generalised. The following VTs may 
be considered significant at a local or regional scale: 

• SD had a restricted extent in the Survey Area (184.4 ha, 0.7%) and this VT forms part of the 
Priority 3 Vegetation of sand dunes of the Hamersley Range/ Fortescue Valley (previously 
“Fortescue Valley Sand Dunes”. SD is considered locally and regionally significant. 

• HS1 had a restricted extent at the Survey Area (1.7 ha, <0.1%), occurring on steep ironstone 
hill slopes that appear limited in the local vicinity. HS1 may be considered locally significant. 

• WWHS had a restricted extent at the Survey Area (65.3 ha, 0.3%), occurring on hill slopes 
directly adjacent to Weeli Wolli Creek. WWHS may be considered locally significant. 

• WWFP had a restricted extent at the Survey Area (15.5 ha, 0.1%), occurring on floodplains 
associated with Priority 1 Weeli Wolli Spring Community that were limited in the local vicinity. 
WWHS is considered locally significant. 

• FP1 had a restricted extent in the Survey Area (69.4 ha, 0.3%) and this VT forms part of the 
Priority 1 Weeli Wolli Spring Community. FP1 is considered locally and regionally significant. 

• MA had a restricted extent in the Survey Area (82.4 ha, 0.3%) and forms part of the Priority 
1 Weeli Wolli Spring Community. MA is considered locally and regionally significant. 

• WWFP had a restricted extent in the Survey Area (15.5 ha, 0.1%) and is associated with the 
Priority 1 Weeli Wolli Spring Community. WWFP is considered locally and regionally 
significant. 
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5. CONCLUSION 
5.1. Flora 
No Threatened flora were recorded or considered likely to occur within the Survey Area. Four Priority Flora 
taxa were recorded: 

• Priority 3 (P3): Eremophila naaykensii, Goodenia sp. East Pilbara (A.A. Mitchell PRP 727); 
• Priority 4 (P4): Lepidium catapycnon, Sida sp. Barlee Range (S. van Leeuwen 1642). 

All of these taxa were assigned a low local and regional significance. 

One range extension was recorded in the Survey Area: 

• Corchorus elachocarpus 

One novel species was recorded in the Survey Area: 

• Corchorus aff. elachocarpus 

Eleven introduced flora species were recorded at the Survey Area of which one, *Calotropis procera is a 
Declared Pest - s22. *Calotropis procera was recorded from one location in the Survey Area with a total 
abundance of two individuals. *Cenchrus ciliaris was the most abundant introduced flora species across the 
Survey Area. 

5.2. Vegetation 
No TECs were recorded in the Survey Area. Based on the definitions of significant vegetation listed in section 
2.4.4 (EPA, 2016a), Nine potentially significant VTs were recorded in the Survey Area: 

• SD represents the Priority 3 Vegetation of sand dunes of the Hamersley Range/Fortescue Valley 
(previously “Fortescue Valley Sand Dunes”), susceptible to weed invasion (*Cenchrus ciliaris), grazing 
by cattle, altered fire regimes, erosion and clearing for mining and infrastructure. 

• MA has a restricted extent in the Survey Area (82.4 ha, 0.3%), with affinities to the Priority 1 Weeli 
Wolli Spring Community and is considered a GDE that is impacted by dewatering and re-watering 
altering patterns of inundation, weed invasion, and increased visitation; 

• FP1 has affinities to the Priority 1 Weeli Wolli Spring Community and is considered a GDE that is 
impacted by dewatering and re-watering altering patterns of inundation, weed invasion, and 
increased visitation. 

• HS1 is found on steep hill slopes and has a restricted extent at the Survey Area (1.7 ha. <0.1%). 
• ME provides a role of refuge for the Priority Flora taxa, Goodenia sp. East Pilbara (A.A. Mitchell PRP 

727; P3) and Sida sp. Barlee Range (S. van Leeuwen 1642; P4); 
• WWFP had a restricted extent at the Survey Area (15.5 ha, 0.1%); 
• WWHS had a restricted extent at the Survey Area (65.3 ha, 0.3%); 
• FP3 and SS2 both display Banded Mulga patterning, which are susceptible to impacts from mining 

activities. 

From a local and regional context, seven VTs were considered to have high local and/or regional significance 
in the Survey Area: 

• SD had a restricted extent in the Survey Area (184.4 ha, 0.7%) and this VT represents the Priority 3 
Vegetation of sand dunes of the Hamersley Range/Fortescue Valley (previously “Fortescue Valley 
Sand Dunes”). SD is considered locally and regionally significant. 
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• HS1 had a restricted extent at the Survey Area (1.7 ha, <0.1%), occurring on steep ironstone hill 
slopes that appear limited in the local vicinity. HS1 may be considered locally significant. 

• WWHS had a restricted extent at the Survey Area (65.3 ha, 0.3%), occurring on hill slopes directly 
adjacent to, and associated with the Priority 1 Weeli Wolli Spring Community. WWHS may be 
considered locally significant. 

• WWFP had a restricted extent at the Survey Area (15.5 ha, 0.1%), occurring on floodplains associated 
with the Priority 1 Weeli Wolli Spring Community and appeared limited in the local vicinity. WWHS 
is considered locally significant. 

• FP1 had a restricted extent at the Survey Area (69.4 ha, 0.3%) and this VT represents the Priority 1 
Weeli Wolli Spring Community. FP1 is considered locally and regionally significant. 

• MA had a restricted extent in the Survey Area (82.4 ha, 0.3%) and represents the Priority 1 Weeli 
Wolli Spring Community. MA is considered locally and regionally significant. 

• WWFP had a restricted extent in the Survey Area (15.5 ha, 0.1%) and is associated with the Priority 1 
Weeli Wolli Spring Community. WWFP is considered locally and regionally significant. 

Vegetation condition varied within VTs based on previous disturbances and proximity to cleared roads and 
infrastructure. Weeds were common, with *Cenchrus ciliaris (Buffel Grass) recorded commonly across the 
Survey Area, forming the dominant understory species in five VTs (FP1, SS2, SA3, SD, and MA), and 
*Cenchrus setiger (Birdwood Grass) forming the dominant structural overstorey component in VT SS2. 
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Appendix A: Conservation Codes 
 

 

 

 

  









Jinidi Rail Corridor and Borrow Pit | Detailed Flora & Vegetation Assessment 

102 

 

  

Appendix B: Flora Site Data 
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Appendix C: Likelihood of Occurrence Assessment – Flora 
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Appendix D: Flora Species List 
 

 

  






















