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EXECUTIVE SUMMARY 
BHP Billiton Iron Ore Pty Ltd (BHP Billiton Iron Ore) has been undertaking baseline 
biological surveys on most of its Pilbara tenements since the 1990s. These surveys have 
generally involved the preparation of vegetation maps, developed using different 
techniques and/or nomenclature; however they have generally utilised similar field 
methods. Given the inconsistencies in previous vegetation mapping, BHP Billiton Iron Ore 
has undertaken to consolidate previous vegetation mapping into one consolidated regional 
Geographic Information System (GIS) database that provides consistency in methods and 
nomenclature across its tenure.  

This component of the consolidated mapping project includes BHP Billiton Iron Ore’s 
central, eastern and mainline rail tenements. The northern tenements which include the 
Goldsworthy group of mines and Port Hedland were not included in this phase of the work. 
It is intended that another phase/s would complete vegetation mapping across the 
remaining BHP Billiton Iron Ore tenure in the Pilbara.  

The consolidated vegetation map will replace all existing vegetation mapping across BHP 
Billiton Iron Ore tenure, and will become the new baseline dataset. This dataset will be 
the basis for all future surveys in regard to nomenclature and data management. There 
will be guidelines developed for the ongoing revision and maintenance of the mapping and 
associated database when new surveys are undertaken or new information becomes 
available.  

A total of 162 baseline flora and vegetation surveys commissioned by BHP Billiton Iron Ore 
at its Pilbara based tenements between 2004 and 2013 were reviewed by Onshore 
Environmental Consultants Pty Ltd (Onshore Environmental) as part of the consolidation of 
regional vegetation mapping. The consolidated database supports raw data for a total of 
8,417 study sites with a total of 176,778 flora records. The total flora included 6,289 
records for 57 significant plant taxa, including one Threatened Flora, 14 Priority 1 flora, 11 
Priority 2 flora, 26 Priority 3 flora and four Priority 4 flora. There were a total of 7,270 
records for 56 introduced weed taxa. Four of the weed taxa are considered to be large 
range extensions and may require further sampling to confirm identification. Seven of the 
56 weed taxa are listed as Declared Pests under the Biosecurity and Agriculture 
Management Act 2007 (BAM Act).   

Vegetation mapping for BHP Billiton Iron Ore tenure was consolidated from a total of 81 
baseline flora and vegetation surveys. It is noted that smaller scale consolidation of 
vegetation mapping has been completed for a number of the tenements surrounding Mining 
Area C in the central Pilbara. A total of 218 vegetation associations classified under 53 
broad floristic formations were described and mapped from BHP Billiton Iron Ore tenure. 
Vegetation associations were classified under 15 landform types. Flood plains (50 
vegetation associations), hills slopes and low undulating hills (44 vegetation associations) 
and stony plains (24 vegetation associations) supported the highest number of vegetation 
associations. Hill slopes and low undulating hills (24%), stony plains (19%), footslopes 
(12%), flood plains (12%), and hill crests and upper hill slopes (10%) were the dominant 
landforms represented by area.   

Fine-scale vegetation mapping has been completed over 53 percent of the study area, and 
predominantly covering northern and central sectors. There were ten broad areas where 
no previous vegetation mapping had been completed (representing 38 percent of the study 
area), including sections of tenements as well as full tenement areas. Specifically these 
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areas were an un-named tenement at the northern end of the Mainline Rail, the Roy Hill 
tenement, the extensive Fortescue Valley tenement, a small area situated between the 
Marillana tenement and the Mainline Rail, the western fringe of the Mudlark Well 
tenement1, the Rocklea tenement, a portion of Orebody 39, an un-named tenement south 
of Myopic, east of Orebody 35 and fringing areas around the Prairie Downs tenement. The 
accuracy of vegetation mapping at eight additional tenements was rated as ‘broad-scale’ 
(representing nine percent of the study area) and in need of additional field assessment to 
improve detail and accuracy of vegetation polygon line work and vegetation association 
description; Upper Marillana and Munjina, Ministers North, Gurinbiddy (south-western 
sector), Caramulla, South West Jimblebar, Orebody 31, Myopic (northern sector) and 
Ophthalmia.  

Vegetation condition for BHP Billiton Iron Ore’s eastern and central Pilbara tenure, 
situated broadly south of the Marillana lease, was predominantly rated as ‘pristine’ or 
‘excellent’ (Keighery 1994). A smaller proportion of the area was rated in the lesser 
categories of ‘very good’, ‘good’, degraded’ and ‘completely degraded’. The southern 
tenure occurs within the Hamersley Range, with a large proportion of the area occurring 
on elevated landforms that are distanced from common disturbances observed lower in the 
landscape. Vegetation with reduced condition generally occurred in areas of lower relief 
that supported palatable grasses, reliable water supply and shelter for domestic cattle. 
Landforms included ephemeral drainage lines (of all sizes), flood plains, stony plains and 
gilgai plains. These landforms were common north of the Marillana tenement, associated 
with outwash plains of Weeli Wolli Creek and the adjacent Fortescue River Basin, and 
extending north along the Mainline Rail and intercepting the upper catchment of Yule 
River and Turner River. Vegetation condition within this northern sector of the study area 
was predominantly ‘very good’ to ‘good’.   

1 This sits within the boundary of Karijini National Park. 
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1.0 PROJECT BACKGROUND 
1.1 Strategic Objective 
BHP Billiton Iron Ore has been undertaking baseline biological surveys on most of its 
Pilbara tenements since the 1990s. These surveys have generally involved the preparation 
of vegetation maps, developed using different techniques and/or nomenclature; however 
they have generally utilised similar field methods. Given the inconsistencies in previous 
vegetation mapping, BHP Billiton Iron Ore has undertaken to consolidate all previous 
vegetation mapping into one consolidated regional Geographic Information System (GIS) 
database that provides consistency in methods and nomenclature across its tenure.  

This component of the consolidated mapping project includes BHP Billiton Iron Ore’s 
central, eastern and mainline rail tenements. The northern tenements which include the 
Goldsworthy group of mines and Port Hedland were not included in this phase of the work. 
It is intended that another phase/s would complete vegetation mapping across the 
remaining BHP Billiton Iron Ore tenure in the Pilbara.  

The consolidated vegetation map will replace all existing vegetation mapping across BHP 
Billiton Iron Ore tenure, and will become the new baseline dataset. This dataset will be 
the basis for all future surveys in regard to nomenclature and data management. There 
will be guidelines developed for the ongoing revision and maintenance of the mapping and 
associated database when new surveys are undertaken or new information becomes 
available.  

1.2 Study Area 
This phase of theconsolidated vegetation mapping area is situated broadly between the 
towns of Port Hedland in the north, Newman in the south, Paraburdoo in the south-west, 
and Jigalong in the south-east. The study area is encompasses the local governments of 
Shire of East Pilbara, Shire of Ashburton and Town of Port Hedland, all within the Pilbara 
region of Western Australia (Figure 1).  

The consolidated vegetation mapping is located on mining tenure for which BHP Billiton 
Iron Ore is the Manager and Agent. Associated infrastructure including rail and access 
roads occur outside existing mining tenure on miscellaneous licences.  

The current use of lands surrounding the proposed mines and associated infrastructure is 
predominantly for mineral exploration, iron ore mining and dry land agriculture, 
specifically pastoralism, cattle grazing and rangelands. Conservation lands amount to less 
than ten percent of the total area of the Pilbara Bioregion, with the major reserves being 
Karijini and Millstream-Chichester National Parks. These Parks are supplemented by lesser 
conservation estates such as Cane River and Meentheena Conservation Parks. Wetlands of 
National significance include the permanent pools of Millstream and Karijini National Parks 
and the Fortescue Marsh.   
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1.3 Land System and Land Type Mapping 
The Department of Agriculture has conducted inventory and condition surveys of the 
Pilbara (van Vreeswyk et al. 2004) using an integrated survey method involving the land 
system approach to rangeland description evaluation. The primary objective of the surveys 
was to provide comprehensive descriptions and mapping of the biophysical resources of the 
region, as well as an evaluation on the condition of soils and vegetation. The mapping is 
based on patterns in topography, soils, hydrology and vegetation.   

A total of 102 land systems were defined in the Pilbara bioregion at a scale of 1:250,000 
(van Vreeswyk et al. 2004) (Figure 2). The northern half of this phase of the consolidated 
vegetation mapping area extends north from the Fortescue Marsh to the southern outskirts 
of Port Hedland, and incorporates the linear infrastructure corridor supporting BHP Billiton 
Iron Ore’s Mainline Rail. The Uaroo Land System occurs at the northern extent of the 
corridor, defined by broad sandy plains. Stony plains and occasional granite tor fields of 
the Macroy Land System are also common at the northern extent, dissected by major 
drainage lines of the River Land System (linked to Turner River). Increasing elevation 
around the Chichester Ranges is associated with hills and ranges of the Newman, Capricorn 
and McKay Land Systems; this area also includes basalt upland gilgai plains of the Wona 
Land System. Stony alluvial and hardpan plains of the Christmas, Jamindie and Boolgeeda 
Land Systems occur in closer proximity to the saline clay flats of the Fortescue Marsh 
(Marsh Land System).  

The southern half of this phase of the consolidated vegetation mapping area shows higher 
consistency of land systems across the landscape, dominated by plateaux, ridges, 
mountains and hills associated with various ranges (predominantly related to the Newman 
Land System). These areas support BHP Billiton Iron Ore’s existing iron ore mines. The 
ranges drain onto the stony slopes and flood plains of the Boolgeeda Land System (and 
other land systems at similar position in the landscape), which are dissected by larger 
drainage lines and floodplains that form part of the River Land System (e.g. Fortescue 
River, Weeli Wolli Creek).  

Land systems are grouped into land types according to a combination of landform, soil, 
vegetation and drainage patterns. The amalgamation of 102 land systems into 20 land 
types provides information at a regional scale (Table 1, Figure 3). The dominant land types 
are associated with hills and ranges (1 and 2), stony plains (7, 8 and 10), hardpan plains 
with groved mulga shrublands (12), and river plains associated with the major ephemeral 
drainage lines (17).  

Table 1 Land types as described by van Vreeswyk et al. (2004).  

Land Type Contained Land Systems 

1 Hills and ranges with spinifex 
grasslands 

Black, Boolaloo, Capricorn, Granitic, 
Houndstooth, McKay, Newman, Robertson, 
Rocklea, Ruth and Talga 

2 Hills and ranges with acacia 
shrublands 

Augustus, Charley and Marandoo 

3 Plateaux, mesas and breakaways 
with spinifex grasslands 

Callawa, Coongimah, Kumina, Nanutarra, Oakover 
and Robe 

4 Plateaux, mesas and breakaways 
with acacia shrublands 

Laterite and Table 
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Land Type Contained Land Systems 

5 Dissected plains with spinifex 
grasslands 

Billygoat, Egerton and Platform 

6 Stony plains and hills with spinifex 
grasslands 

Adrian, Bonney, Mosquito, Nirran and Tanpool 

7 Stony plains and low hills with 
acacia shrublands 

Collier and Prairie 

8 Stony plains with spinifex grasslands Boolgeeda, Lochinvar, Macroy, Paterson, 
Peedamulla, Pyramid, Satirist, Stuart and Taylor 

9 Stony gilgai plains with tussock 
grasslands and spinifex grasslands 

White Springs and Wona 

10 Stony plains with acacia shrublands Dollar, Elimunna, Ford, Kanjenjie, Paraburdoo and 
Sylvania 

11 Sandplains with spinifex grasslands Buckshot, Divide, Giralia, Gregory, Little Sandy, 
Nita and Uaroo 

12 Wash plains on hardpan with groved 
mulga shrublands (sometimes with 
spinifex understorey) 

Cadgie, Fan, Jamindie, Jurrawarrina, Nooingnin, 
Pindering, Spearhole, Three Rivers, Wannamunna, 
Washplain and Zebra 

13 Alluvial plains with soft spinifex 
grasslands 

Mallina, Paradise and Urandy 

14 Alluvial plains with tussock 
grasslands or grassy shrublands 

Balfour, Brockman, Horseflat, Pullgarah and Turee 

15 Alluvial plains with snakewood 
shrublands 

Christmas, Cowra, Hooley, Marillana, Narbung and 
Sherlock 

16 Alluvial plains with halophytic 
shrublands 

Cundelbar, Mannerie and Talawana 

17 River plains with grassy woodlands 
and shrublands, and tussock 
grasslands 

Cane, Coolibah, Fortescue, Jigalong, River and 
Yamerina 

18 Calcreted drainage plains with 
shrublands or spinifex grasslands 

Calcrete, Lime and Warri 

19 Coastal plains, dunes, mudflats and 
beaches with tussock grasslands, 
soft spinifex grasslands and 
halophytic shrublands  

Anna, Cheerawarra, Dune, Eighty Mile, Littoral, 
Onslow and Roebuck 

20 Salt lakes and fringing alluvial 
plains with halophytic shrublands 

Marsh, Lake Bed and Weelarrana 


































































































































































































