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rocks. The Hamersley Basin then overlies the Fortescue Basin, consisting of banded iron 

formation, chert, pelite, felsic volcanic rocks, dolostone and dolomitic mudstone  as well as 

calcrete deposits (Kendrick, 2003) .  

At a finer scale (1:500,000) , t he Survey Area occurs across five bedrock geological units  (all of 

which are characterised by banded iron -formations) and across nine broad regolith 

geological units  (ranging from calcrete and clay, silt, sand to ferruginous duricrust and 

exposed bedrock)  (GSWA, 2020a, 2020b)  (Table  2.1; Figure  2.1). 

Table  2.1: Geological formations (1:500,000)  occurring within  the Survey Area  

Unit Code: Unit Name  Description  
Extent  in Survey Area  

ha  % 

Bedrock geological units (1:500,000)  

P_-HAb -cib;  Brockman Iron 
Formation  

Banded iron -formation, chert, mudstone, and 
siltstone; minor dolerite sills  

9,895.1 46.1 

A-HAd -kd;  Wittenoom 
Formation  

Thinly bedded dolomite and dolomitic shale, 
with minor black chert, shale, banded iron 
formation and sandstone  

6,014.6 28.0  

AP_-HAu -xsl-ci; Mount 
McRae Shale & Mount 
Sylvia Formation  

Mudstone, siltstone, chert, banded iron -
formation, and dolomite  

3,986.6  18.6 

P_-HAj -xci -od;  Weeli Wolli 
Formation  

Banded iron -formation (commonly jaspilitic), 
mudstone, siltstone, and numerous dolerite 
sills; minor basalt  

1,565.1 7.3 

A-HAm -cib;  Marra Mamba 
Iron Formation  

Chert, banded iron -formation, mudstone, and 
siltstone; minor carbonate; metamorphosed  

0.5 <0.1 

Regolith geological units (1:500,000)  

X-PIP; Exposed  Exposed bedrock  11,694.5 54.5 

C-PIP; Colluvial  Colluvium derived from different rock types; 
includes gravel, sand, silt and clay  

3801.1 17.7 

Rt -PIP; Residual or relict 
unit  

Transported duricrust; cemented sand, gravel, 
cobbles, and boulders in alluvial/colluvial 
deposits  

3,120.8 14.5 

Ac-PIP; Alluvial/fluvial unit  Clay, silt, sand, and gravel in fluvial channels  1,069.8 5.0 

Rr-kc -PIP; Residual or relict 
unit  

Calcrete, nodular to massive; includes calcite 
and reworked carbonate products  

950.4  4.4  

Aa-PIP; Alluvial/fluvial unit  Sand - or clay -rich alluvium on alluvial plain  522.2 2.4 

W -PIP; Sheetwash unit  
Clay, silt and sand in distal sheetwash fan and 
slope deposits; local ferruginous pisoliths and 
gravel  

166.7 0.8  

Rr-f-PIP; Residual or relict 
unit  

Ferruginous duricrust, massive to rubbly; 
includes iron -cemented reworked products  

126.1 0.6 

A-PIP; Alluvial/fluvial unit  
Clay, silt, sand, and gravel in channels and on 
floodplains  

10.3 <0.1 
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2.4 Land Systems  
A regional survey was undertaken across various bioregions in the Eremaean botanical 

province of Western Australia between 1985 and 1988 by the Department of Agriculture (now 

DPIRD) and the Department of Land Administration (now Landgate), to develop a 

com prehensive description of biophysical resources and assess the vegetation composition 

and soil condition within the bioregions and sub -regions. This was conducted in the Pilbara 

by Payne  et al.  (1988). Similar surveys have been conducted, some more recent than others 

within parts of the Murchison and Pilbara to further characterise the bioregions. This was 

originally defined by field surveys in the 1950s by Mabbutt  et al.  (1963), then revised in 1995 

and 1999 by van Vreeswyk  et al.  (2004) . Information from these surveys has been used to 

classify and map the land systems of the Pilbara bioregion according to similarities in 

landform, soil, vegetation, geology and geomorphology. The most recent surveys available 

for this area have been used.  The Survey Area intercepts ten  land systems ( Table  2.2; 

Figure  2.2). 

Table  2.2: Land systems occurring within  the Survey Area  

Name  Description  
Extent  in Survey Area  

ha  % 

Newman  
Rugged jaspilite plateaux, ridges and mountains supporting 
hard spinifex grasslands.  

12,963.2 60.4  

Platform  
Dissected slopes and raised plains supporting shrubby hard 
spinifex grasslands.  

4,962.6  23.1 

Boolgeeda  
Stony lower slopes and plains below hill systems supporting 
hard and soft spinifex grasslands or mulga shrublands.  

1,162.0 5.4 

Oakover  
Breakaways, mesas, plateaux and stony plains of calcrete 
supporting hard spinifex shrubby grasslands.  

856.6  4.0  

Egerton  
Highly dissected plains and slopes with sparse mulga 
shrublands or shrubby hard spinifex grasslands.  

782.8  3.6 

McKay  
Hills, ridges, plateaux remnants and breakaways of meta 
sedimentary and sedimentary rocks supporting hard 
spinifex grasslands with acacias and occasional eucalypts.  

411.1 1.9 

Rocklea  
Basalt hills, plateaux, lower slopes and minor stony plains 
supporting hard spinifex and occasionally soft spinifex 
grasslands with scattered shrubs.  

167.9 0.8  

River  

Narrow, seasonally active flood plains and major river 
channels supporting moderately close, tall shrublands or 
woodlands of acacias and fringing communities of eucalypts 
sometimes with tussock grasses or spinifex.  

104.0 0.5 

Spearhole  
Gently undulating gravelly hardpan plains and dissected 
slopes supporting groved mulga shrublands and hard 
spinifex.  

31.2 0.1 

Robe  
Low plateaux, mesas and buttes of limonite supporting soft 
spinifex and occasionally hard spinifex grasslands.  

20.4  0.1 
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2.5 Soils 
The Atlas of Australian Soils was compiled by the Commonwealth Scientific and Industrial 

Research Organisation (CSIRO) in the 1960s to provide a consistent national description of 

Australia's soils (Northcote  et al. , 1960-1968). The Survey Area is characterised by two soil unit s; 

Fa13 and Fa 14 (Table  2.3; Figure  2.3).  

Table  2.3: Soil units occurring within  the Survey Area  

Unit 
Code  Description  

Extent in Survey Area  

ha  % 

Fa13 

Ranges of banded jaspilite and chert along with shales, dolomites, 
and iron ore formations; some areas of ferruginous duricrust as well 
as occasional narrow winding valley plains and steeply dissected 
pediments. This unit is largely associated with the Hamersley and 
Ophthalmia Ranges. The soils are frequently stony and shallow and 
there are extensive areas without soil cover: chief soils are shallow 
sto ny earthy loams along with some soils on the steeper slopes.  

16,727.0 78.0  

Fa14 

Steep hills and steeply dissected pediments on areas of banded 
jaspilite and chert along with shales, dolomite, and iron ore 
formations; some narrow winding valley plains: chief soils are 
shallow, stony, earthy loams along with some soils on the steeper 
slopes. Soils which occur on the pediments are more extensive in 
this unit than in unit Fa13.  

4 ,734.8  22.0 

2.6 Hydrology  
The surface and groundwater hydrology of the Pilbara is highly variable as a result of a 

dynamic climate with severe droughts and major flooding (DoW, 2010) . Streamflow is highly 

seasonal and is usually a direct response to rainfall. Most runoff occurs from January to March 

as a result of episodic cyclonic activities (DoW, 2010) .  

The Survey Area occurs within the Fortescue River Basin and the Upper Fortescue River 

Catchment, the latter of which drains into the Fortescue Marsh. At a finer scale, the Survey 

Area is located within two sub catchments (the Weeli Wolli/  Marillana and an Unnamed sub -

catchment) . Weeli Wolli Creek , and a portion of the Spring, intersects  the northwestern 

corner of the Survey Area (Figure  2.4) where it eventually joins Marillana Creek approximately 

14.5 km north of the Survey Area.  

The two main tributaries which form Weeli Wolli Creek  intersect the southern portion of the 

Survey Area ; 1) a tributary running  north -northwest  through the southwest corner of the 

Survey Area, and; 2 ) an  unnamed creek running  west -northwest  through central South 

Parmelia for approximately 13.5  km. One additional notable tributary is an  unnamed creek 

which cuts through the large calcrete surface expression  in the northwest corner of the 

Survey Area  (Figure  2.4). 
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Facultative phreatophytes are plants that can access groundwater but are not totally reliant 

on it, instead using groundwater opportunistically, particularly during times of drought. 

Some individuals may satisfy their EWR by relying solely on uptake from u pper unsaturated 

soil layers where groundwater is inaccessible (Eamus  et al. , 2016). Facultative phreatophytes 

are therefore generally associated with the subsurface presence of groundwater, rather than 

surface expression of groundwater. Most facultative phreatophytes are large woody trees 

and shrubs with deep root systems.  

In the Pilbara, tree species are often used as an indicator of  groundwater depth and 

ecosystem dependence. The key Pilbara tree species which are considered to be indicators 

of groundwater depth and permanence are presented in Table  2.4. The  tree  species and their 

known plant physiology and groundwater dependence listed in Table  2.4 has been adapted 

from a number of sources including t ree and riparian  health  vegetation  monitoring 

programs (in response to drawdown and discharge) listed in Table  3.2, groundwater 

depend ent vegetation assessments in the Pilbara (including but not limited to Mattiske 

(2019), Biologic (2020) , Biologic (2021a) , Rio Tinto (2018b) , Rio Tinto (2018a) , Rio Tinto (2020b) , 

Rio Tinto (2020a) , Rio Tinto (2023)  etc.) and known preferred occurrences and water use 

strategies for each tree taxon (in -field observations and from database sources such as WAH 

(1998 -)). 

Table  2.4 : Groundwater dependence categorisation  

Species Dependence on 
Groundwater 
categorisation  

Plant Physiology/ water use 
strategy  Relevant Species in the Pilbara  

High  Obligate Phreatophyte  Melaleuca argentea  

Moderate  Facultative Phreatophyte  Eucalyptus camaldulensis  

Low to Moderate  
Facultative Phreatophyte / 
Vadophyte  

Eucalyptus victrix , Eucalyptus 
xerothermica , Corymbia candida  

Low (virtually 
negligible)  

Vadophyte / Xerophyte  
Eucalyptus leucophloia , Corymbia 
hamersleyana , Corymbia deserticola  

In addition to the tree species outlined above, other Pilbara flora taxa can also indicate 

presence and availability of groundwater. Comparatively less information is known on the 

groundwater use strategies of understorey species, however, some taxa are generally 

accepted as hydrophytic/ mesophytic (i.e., plants that live in aquatic environments, and 

plants requiring a moderate amount of water respectively) and occur in association with 

landforms and sub -landforms with groundwater in close proxim ity to the surface (e.g. 

drainage lines) . 
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bioregional and subregional extent within reserves, respectively (Government of Western 

Australia, 2019)  (Table  2.6). 

Table  2.6: Ham m ersley system associations occurring  within the Survey Area  

Code  Scale  Pre -European 
extent (ha)  

Current extent 
remaining (ha / %)  

Current extent 
remaining within 
reserves  

82.3 

State  2,169,997 2,157,841 / 99.4  262,983  / 12.2 

Pilbara  2,168,702 ha 2,156,547 / 99.4  262,983  / 12.2 

Hamersley  2,158,862 ha 2,146,708 / 99.4  262,244  / 12.2 

LGA 573,313 ha 565,215 / 98.6  n/a  

18.11 

State  580,556 ha  575,852 / 99.2 113,404 / 19.7 

Pilbara  580,512 ha 575,808  / 99.2 113,404 / 19.7 

Hamersley  580,512 ha 575,808  / 99.2 113,404 / 19.7 

LGA 224,292 ha  220,375 / 98.3 44  / <0.1 

2.7.2 Bioregional Significance  

Under the Convention on Biological Diversity, Australia has worked towards a target of 17  % 

of the continent to be protected as part of the National Reserve System (NRS). The NRS is an 

Australia -wide network of protected areas, defined as legally recognise d, dedicated and 

managed areas with the purpose of achieving long -term conservation of nature, ecosystem 

services and cultural values (NRSTG, 2009) . In building the NRS, priority is given to under -

represented bioregions that have less than 10  % of their remaining area protected in reserves 

(NRSTG, 2009) . The Pilbara bioregion is an under -represented bioregion, with less than 10  % 

of its total area protected in reserves. The Hamersley subregion is adequately represented, 

with more than 13  % of the subregional area protected within reserves.  

Despite the Pilbara bioregion being under -represented within the NRS, greater that 99  % of 

the bioregional and the Hamersley subregional area remains intact (Government of Western 

Australia, 2019) .  
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Project Area  Reference  Survey Type  

Reconnaissance flora and vegetation survey and 
fauna assessment Newman to Mining Area C 
powerline corridor  

Onshore (2017)  Reconnaissance  

Ethel Creek and Marillana Pastoral Leases Flora and 
Vegetation Desktop Assessments  

Onshore (2016)  Desktop assessment  

Flora and Vegetation Survey of the Weeli Wolli 
Spring Priority Ecological Community  

Onshore (2012a)  Detailed  

Flora and Vegetation Review Jinidi Iron Ore Project  Onshore (2012b)  
Consolidation of six 
previous flora and 
vegetation surveys  

Biological Survey: South Parmelia Exploration 
Leases  

Onshore and 
Biologic (2009)  

Detailed  

Flora and Vegetation Survey of Hydrological Drill 
Targets at Jinayri North  

Pilbara Flora 
(2009)  

Detailed  

Targeted Riparian Survey of the Greater Hope 
Downs 1 Area  

Rio Tinto (2023)  Targeted riparian  

Flora and Vegetation Survey of the Weeli Wolli 
Creek Area  

Trudgen (1984)  Detailed  

Area C to Jinayri to Mount Newman Railway Flora 
and Vegetation Survey  

Woodman (2010)  Detailed  

< 10 km from Survey Area  

Hope Downs 2 Proposal Flora and Vegetation 
Survey  

Astron (2019)  Detailed  

Jinidi to Mindy Level 1 Flora and Vegetation Survey  Biota (2012a)  Reconnaissance  

South Flank to Jinidi Level 2 Flora and Vegetation 
Survey  

Biota (2012b)  Detailed  

Flora and Vegetation Survey: Jinidi to Mainline 
Study Area  

Onshore (2012c)  
Detailed (and 
consolidation of 
previous work)  

> 10 km from Survey Area  

Area C to Yandi flora and vegetation survey  Astron (2010)  Detailed  

Central Pilbara Hub: Detailed and Targeted Flora 
Survey  

Biologic (2023a)  Detailed and targeted  

Ministers North Miscellaneous Licence Area 
Amendment Surveys and Yandicoogina Creek 
Detailed Flora and Vegetation Assessment  

Biologic (2021b)  Detailed  

Area C R -Deposit Flora and Vegetation Assessment  ENV (2007)  Detailed  

Mining Area C Review of Flora and Vegetation 
Baseline Information  

Onshore (2014)  Desktop assessment  

file:///C:/Amcer/TriCon/Clients/Formatting%20-%20Templates%20A%20to%20G/Distl/Biologic/Biologic%20Finalised/www.biologicenv.com.au


file:///C:/Amcer/TriCon/Clients/Formatting%20-%20Templates%20A%20to%20G/Distl/Biologic/Biologic%20Finalised/www.biologicenv.com.au


file:///C:/Amcer/TriCon/Clients/Formatting%20-%20Templates%20A%20to%20G/Distl/Biologic/Biologic%20Finalised/www.biologicenv.com.au


www.biologicenv.com.au  

 

Jinidi Two -season Detailed Flora & Vegetation Survey       24  

Assessment of Occurrence  

Flora taxa of significance identified by the desktop assessment were assessed and ranked on 

the likelihood of occurring within the Survey Area using an assessment of occurrence matrix 

(Table  3.3). Table  3.4 displays taxa considered Confirmed  within (12), Highly Likely to occur (4), 

Likely  to occur (1) , and Possible to occur (14) in the Survey Area pre -survey. The remaining 

taxa are considered either Unlikely (2 4) or Highly Unlikely ( 13) (Appendix  E). 

Synostemon hamersleyensis  (T (EN, BC Act )) is a wiry , cladodinous sub shrub with a waxy 

cuticle, to 1 m high, restricted geographically to a 50  x 25 km  stretch of  ironstone 

(preferentially the Joffre Ironstone Formation) steep slopes, scree, cliffs, and gorges  on the 

north -eastern edge of the Hamersley subregion ( adjacent the southern edge of the 

Fortescue Marsh landscape depression) (Rio Tinto & WAH, 2015; WAH, 1998  -). Although the 

closest known location  of this taxon  is 22.5 km north of the Survey Area , the restricted known 

range of the taxon, the well -documented geographical and geological habitat specificity of 

the taxon, and the large number of historical surveys  for the taxon (particularly regional 

surveys) , the pre -survey likelihood of this taxon occurring in the Survey Area is  considered 

Unlikely  (Appendix  E). 

Of the 6 8 taxa  identified by the desktop assessment, two  taxa, Crotalaria smithiana  (P3) and 

Iotasperma sessilifolium  (P3), were identified from the review of other survey reports only 

(not identified by database searches). Biologic was unable to obtain the location data for 

these taxa and thus they have not been presented on Figure  3.1. However, their approximate 

distances from the survey area boundary were estimated utilising survey maps and aerial 

imagery and thus have been included in the overall pre -survey assessment of occurrence. 

Both taxa were considered Highly Unlikely pre -surve y (both occur >50  km from the Survey 

Area boundary  outside of their known distribution.  
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Significant Flora

Threatened

kj Synostemon hamersleyensis

Priority 1

!( Calotis squamigera

!( Lindernia sp. Pilbara (M.N. Lyons & L. Lewis FV 1069)

!( Myriocephalus scalpellus

!( Paranotis sp. Pilbara (H. Ajduk HAOP04a)

!( Rorippa sp. Fortescue Valley (M.N. Lyons & R.A. Coppen FV 0760)

!( Samolus sp. Fortescue Marsh (A. Markey & R. Coppen FM 9702)

!( Sida sp. Turee Creek (P.-L.de Kock PLDK1116)

Priority 2

") Cladium procerum

") Eragrostis sp. Mt Robinson (S. van Leeuwen 4109)

") Eremophila sp. West Angelas (S. van Leeuwen 4068)

") Hibiscus sp. Gurinbiddy Range (M.E. Trudgen MET 15708)

") Kohautia australiensis

") Neptunia longipila

") Tetratheca fordiana

") Triodia sp. Karijini (S. van Leeuwen 4111)

Priority 3

#* Acacia effusa

#* Acacia subtiliformis

#* Amaranthus centralis

#* Aristida jerichoensis var. subspinulifera

#* P3<ITA>Aristida lazaridis

#* Atriplex flabelliformis

#* Dampiera metallorum

#* Dolichocarpa sp. Hamersley Station (A.A. Mitchell PRP 1479)

#* Eremophila magnifica subsp. velutina

#* Eremophila naaykensii

#* Eremophila rigida

#* Eremophila spongiocarpa

#* Euphorbia australis var. glabra

#* Euphorbia inappendiculata var. inappendiculata

#* Euphorbia stevenii

#* Fimbristylis sieberiana

#* Glycine falcata

#* Goodenia lyrata

#* Goodenia sp. East Pilbara (A.A. Mitchell PRP 727)

#*

Grevillea saxicola

#*

Gymnanthera cunninghamii

#*

Indigofera gilesii

#*

Isotropis parviflora

#*

Ipomoea racemigera

#*

Olearia mucronata

#*

Oxalis sp. Pilbara (M.E. Trudgen 12725)

#*

Pilbara trudgenii

#*

Rhagodia sp. Hamersley (M. Trudgen 17794)

#*

Rostellularia adscendens var. latifolia

#*

Sida sp. Hamersley Range (K. Newbey 10692)

#*

Solanum kentrocaule

#*
Streptoglossa sp. Cracking clays (S. van Leeuwen et al. PBS 7353)

#*

Stylidium weeliwolli

#*

Swainsona thompsoniana

#*

Tecticornia medusa

#*

Themeda sp. Hamersley Station (M.E. Trudgen 11431)

#*

Triodia basitricha

#*

Triodia sp. Mt Ella (M.E. Trudgen 12739)

#*

Vittadinia sp. Coondewanna Flats (S. van Leeuwen 4684)

Priority 4

$+ Acacia bromilowiana

$+ Eremophila magnifica subsp. magnifica

$+ Eremophila youngii subsp. lepidota

$+ Lepidium catapycnon

$+ Ptilotus mollis

$+ Rhynchosia bungarensis

$+ Sida sp. Barlee Range (S. van Leeuwen 1642)
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Table  3.4 : Summary of the assessment of occurrence  

Taxa Source  
Proximity from 

Survey Area  

Confirmed  

Cladium procerum (P2) A; C; D; E; F; L Within  

Acacia subtiliformis (P3) 
A; B; G; I; J; O; Q; S; X; Z; 
AH  

Within  

Fimbristylis sieberiana (P3) 
A; C; D; E; F; Q; R; W; X; 
AA; AD; AH  

Within  

Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) (P3)  
A; G; H; I; J; K; O; P; Q; S; T; 
U; X; Z; AH 

Within  

Grevillea saxicola (P3) A; B; P; S; Y; Z Within  

Gymnanthera cunninghamii (P3) A; P; Q; R; AD Within  

Indigofera gilesii (P3) A; H; K; S; AC Within  

Isotropis parviflora (P3) A; Q; S Within  

Rostellularia adscendens var . latifolia (P3) 
A; B; C; D; I; O; Q; R; S; T; V; 
X; Z; AA; AD; AF; AG; AH 

Within  

Stylidium weeliwolli (P3) 
A; C; D; E; F; L; M; N; O; Q; 
R; V; X; AA; AH 

Within  

Triodia sp. Mt Ella (M.E. Trudgen 12739) (P3)  A; Q; S; Y; AG Within  

Lepidium catapycnon (P4)  
A; B; G; P; Q; R; S; T; X; Y; 
AA; AG 

Within  

Highly Likely  

Aristida lazaridis (P3) 
A; B; Q; V; Y; AC; AD; AF; 
AG; AH 

0.9 km S  

Eremophila naaykensii (P3) A; Q; Y 0.4  km WNW  

Ipomoea racemigera (P3) A; C; D 0.2 km WNW  

Rhagodia  sp. Hamersley (M. Trudgen 17794) (P3)  
A; B; H; J; P; Q; S; V; X; Y; 
AF; AG; AH 

27.7 km NW  

Likely  

Hibiscus  sp. Gurinbiddy Range (M.E. Trudgen MET 
15708) (P2) 

A; Y 5.5 km W  

Possible  

Eragrostis  sp. Mt Robinson (S. van Leeuwen 4109) (P 2) A 12.7 km E  

Eremophila  sp. West Angelas (S. van Leeuwen 4068) 
(P2) 

A; Y 18.1 km SSE  

Kohautia australiensis (P2) A 40.9  km NW  

Amaranthus centralis (P3) A; Q 16.9 km NW  

Aristida jerichoensis var . subspinulifera (P3) A; P; AF; AG; AH 1.6 km S  

Dampiera metallorum (P3) A; AG 17.8 km S  
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on highly dissected hardpan plains, slopes and narrow drainage floors, with groves up to 

20  m long.  The Spearhole land system has groves up to 15  km long by 100  m wide situated 

on gravelly hardpan plains that are subject to sheet -flow (van Vreeswyk  et al. , 2004) . Survey 

sampling and field observations are required to determine accuracy of sheet -flow potential.  
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Figure  4 .1: Long term and current climatic data for the Survey Area (BoM, 2024a)
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