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EXECUTIVE SUMMARY 

ecologia Environment (ecologia) was commissioned by Main Roads Western Australia (MRWA) to 
conduct a baseline weed survey of areas of proposed material pits and road widening associated with 
the upgrade of the Karratha-Tom Price Road and the Pannawonica-Millstream Road.  The survey area 
commences approximately at 75 km south-east of Karratha and includes an approximately 90 km long 
section of Roebourne-Wittenoom Road and Tom Price Railway Road, along with twenty-four proposed 
material pits, totalling 5,969 ha The purpose of the survey was to delineate weed distributions within 
the proposed material pits and along the sections of Roebourne-Wittenoom Road and Tom Price 
Railway Road, with an emphasis on Aerva javanica (kapok bush), Cenchrus ciliaris (buffel grass), and 
Rumex vesicarius (ruby dock). 

A total of twelve weed species were recorded within the study area: Aerva javanica (kapok bush), 
Bidens bipinnata (bipinnate beggartick), Echinochloa colona (awnless barnyard grass), Cynodon 
dactylon (couch grass), Cenchrus ciliaris (buffel grass), Cenchrus setiger (Birdwood grass), Flaveria 
trinervia (speedy weed), Malvastrum americanum (spiked malvastrum), Melochia pyramidata 
(pyramid flower), Passiflora foetida var. hispida (stinking passion flower), Sonchus oleraceus (common 
sowthistle), and Vachellia farnesiana (mimosa bush). All species are listed as Permitted -s11 on the 
Western Australian Organism List and are not Weeds of National Significance. All species have a ‘high’ 
ecological impact rating  and ‘rapid’ invasiveness rating in the Pilbara according to the Weed 
Prioritisation Process, except for F. trinervia and M. pyramidata which are not rated. Rumex vesicarius 
(ruby dock) was not recorded during the survey. 

Across the study area, weeds tended to be almost entirely restricted to disturbed roadsides, tracks, 
and existing borrow pits, disturbed creeks and drainage lines, and floodplains and gilgai with cracking 
clay soils. Weeds were rarely recorded from undisturbed areas where vegetation condition was 
Excellent. The most significant weed populations were recorded along the Roebourne-Wittenoom 
Road and within five of the proposed material pit sites (BP89.5, 90.5, 89.65; BP139.6; PM02; PM03; 
PM04). Vegetation within the remaining proposed pits was generally in Very Good to Excellent 
condition with few if any weeds recorded. 

Aerva javanica was most abundant along the disturbed road verge of Roebourne-Wittenoom Road in 
the north-western section of the study area. It was also recorded in low abundance from an 
undisturbed rocky outcrop adjacent to the Millstream-Yarraloola Road, and from a single location 
along the Tom Price Railway Road. A total of 226 individuals were recorded within the study area.  

Cenchrus ciliaris and C. setiger were the most widespread of the species recorded, with 29 ha of C. 
ciliaris, 10 ha of C. setiger, and 260 ha of Cenchrus spp. mapped, typically with 6-75% cover. These 
were most often associated with disturbed road verges, tracks, creeks and drainage lines, and to a 
lesser extent with cracking clay soils.  
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1 INTRODUCTION 

1.1 PROJECT BACKGROUND 

ecologia Environment (ecologia) was commissioned by Main Roads Western Australia (MRWA) to 
conduct a baseline weed survey of areas of proposed material pits and road widening associated with 
the upgrade of the Karratha-Tom Price Road and the Pannawonica-Millstream Road. The survey area 
commences approximately 75 km south-east of Karratha and includes an approximately 90 km long 
section of Roebourne-Wittenoom Road and Tom Price Railway Road, along with twenty-four proposed 
material pits, totalling 5,969 ha (Figure 1.1). The purpose of the survey was to delineate weed 
distributions within the proposed material pits and along the sections of Roebourne-Wittenoom Road 
and Tom Price Railway Road. The outcomes of the survey are to be used to inform future compliance 
and management of weeds within the proposed road and material pits. The survey was undertaken 
over two field survey phases between 30 April and 7 May 2018 and from 11 June to 22 June 2018. 

1.2 SCOPE OF WORKS 

The following were provided as part of this assessment: 

Desktop Assessment 

• A desktop assessment completed prior to the field survey to identify weed species potentially 
occurring within or near the study area, using the Department of Environment and Energy 
(DoEE) Protected Matters Search Tool (DoEE 2018) and the Department of Biodiversity, 
Conservation and Attractions (DBCA) NatureMap (DBCA 2018) and FloraBase (Western 
Australian Herbarium 1998–2018) databases.  

Field Survey 

• A field survey to verify the results of the desktop assessment and to delineate weed 
populations within the provided study area, in accordance with SOP No. 22.1: Techniques for 
mapping weed distribution and cover in bushland and wetlands (DEC 2011). Where extensive 
populations extend outside of the study area, population extents were determined as far as 
practicable. 

• Records of all introduced species listed under the Biosecurity and Agriculture Management Act 
2007, with an emphasis on Cenchrus ciliaris (buffel grass), Rumex vesicarius (ruby dock), and 
Aerva javanica (kapok bush).   

• Representative photographs of each species recorded, in addition to photographs of 
significant populations.  

• Individual plant counts (for isolated individuals or small clusters of individuals) and population 
extents with associated cover scores (for more extensive populations).  

• Vegetation condition in areas where weeds were recorded. 

Mapping and Reporting 

• Mapping using GIS software to delineate weed point locations and population boundaries at a 
scale of no greater than 1:20,000, including the locations of any Declared plants or other 
significant environmental weeds. 

• A report detailing the results of the desktop assessment and field survey. 

http://www.ecologia.com.au/
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1.3 DEFINITIONS 

Weeds of National Significance (WONS) 

At a national level, there are 32 species listed as Weeds of National Significance (WONS). The 
Commonwealth National Weeds Strategy: A Strategic Approach to Weed Problems of National 
Significance (DSEWPaC 2012) describes broad goals and objectives to manage these species. 

Declared Pests 

The purpose of the Biosecurity and Agriculture Management Act 2007 (BAM Act) is to prevent serious 
animal and plant pests and diseases from entering WA and becoming established, and to minimise the 
spread and impact of those that are already present. The BAM Act (and associated regulations) 
replaces the Agriculture and Related Resources Protection Act 1976 (and associated regulations).   

The BAM regulations were enacted on 1 May 2013, placing organisms into one of five legal status 
categories: Declared Pest, Prohibited – s12; Declared Pest – s22(2); Permitted, Requires Permit; 
Permitted -s11; and Unlisted (Table 1.1). The Western Australian Organism List (WAOL) (DAFWA 2018) 
lists organisms in each of these categories. Unlisted organisms must not be imported (unless in 
accordance with an import permit and regulations). The BAM Act further categorises Declared Pests 
in one of three control categories: C1 Exclusion, C2 Eradication, and C3 Management (Table 1.1). 

Environmental Weeds 

At a regional level, DBCA rates weed species against four criteria based on the Weed Prioritisation 
Process (DPaW 2013): invasiveness, ecological impact, potential and current distribution, and 
feasibility of control. Currently, only species with a rating for both the ecological impact and 
invasiveness criteria are listed (Table 1.2).  

Table 1.1 – BAM Act Definitions (Declared Pests) 

Legal status Definition 

Declared Pest, Prohibited - s12 
Prohibited organisms are declared pests by virtue of section 22(1), and may only be imported and 
kept subject to permits. Permit conditions applicable to some species may only be appropriate or 
available to research organisations or similarly secure institutions. 

Declared Pest - s22(2) 
Declared pests must satisfy any applicable import requirements when imported, and may be 
subject to an import permit if they are potential carriers of high-risk organisms. They may also be 
subject to control and keeping requirements once within Western Australia. 

Permitted - s11 
Permitted organisms must satisfy any applicable import requirements when imported. They may 
be subject to an import permit if they are potential carriers of high-risk organisms. 

Permitted, Requires Permit - r73 

Regulation 73 permitted organisms may only be imported subject to an import permit. These 
organisms may be subject to restriction under legislation other than the Biosecurity and 
Agriculture Management Act 2007. Permit conditions applicable to some species may only be 
appropriate or available to research organisations or similarly secure institutions. 

Unlisted - s14 
If you are considering importing an unlisted organism/s you will need to submit the name/s for 
assessment, as unlisted organisms are automatically prohibited entry into WA. 

Control categories Definition 

C1 Exclusion Organisms which should be excluded from part or all of Western Australia. 

C2 Eradication Organisms which should be eradicated from part or all of Western Australia. 

C3 Management 
Organisms that should have some form of management applied that will alleviate the harmful 
impact of the organism, reduce the numbers or distribution of the organism or prevent or contain 
the spread of the organism. 

Unassigned 
Unassigned: Declared pests that are recognised as having a harmful impact under certain 
circumstances, where their subsequent control requirements are determined by a Plan or other 
legislative arrangements under the Act. 
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Table 1.2 – Categorisation of Environmental Weeds (DPaW 2013) 

Field Description Code 

Ecological Impact 

Impact of species within the Region, from low impact (causes minimal 
disruption to ecological processes or loss of biodiversity) to high (causes 
acute disruption of ecological processes, dominates and/or significantly 
alters vegetation structure, composition and function of ecosystems). 
 
Examples of impact attributes to consider: 
-  changed fire regime 
-  changed nutrient conditions 
-  changed hydrological patterns  
-  changed soil erosion patterns 
-  changed geomorphological processes 
-  changed biomass distribution 
-  changed light distribution 
-  loss of biodiversity 
-  substantially reduces regeneration opportunities of native plants 
-  allelopathic effects 

Low (L) 
Medium (M) 

High (H) 
Unknown (U) 

Invasiveness 

Rate of spread of a weed in native vegetation, encompassing factors of 
establishment, reproduction and long distance dispersal (>100m). 
 
Examples of establishment factors include: 
-  ability to outcompete (light, moisture, nutrients, rapid root growth) 
-  sexual or asexual establishment 
-  need for disturbance to establish 
Examples of reproduction factors include: 
-  time to seeding 
-  seed production 
-  vegetative reproduction 
Examples of long distance dispersal mechanisms include: 
-  wind 
-  water 
-  flying/ground animals 
-  deliberate/accidental human spread 
-  vehicles 
-  produce contaminant 

Slow (S) 
Moderate (M) 

Rapid (R) 
Unknown (U) 
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2 METHODOLOGY 

2.1 DESKTOP STUDY 

A review of weed species occurring near the study area was undertaking using NatureMap (DBCA 2018) 
and the EPBC Protected Matters Search Tool (DoEE 2018) within a 40 km search buffer (Figure 1.1). A 
likelihood of occurrence assessment of each species returned by the searches was undertaken in 
relation to their geographic distribution and the presence of suitable habitat within the study area. 
Habitat preferences were determined primarily from FloraBase (Western Australian Herbarium 1998–
2018). 

2.2 FIELD SURVEY 

Weed mapping within the study area was undertaken over two separate field surveys. Sites along 
Roebourne-Wittenoom Rd and the Tom Price Railway road were surveyed between 30 April 2018 to 7 
May 2018. This survey included all proposed material pit sites along the roads (BP89.5 – BP 159.6) in 
addition linear sections that in some cases followed existing roads and tracks (Figure 1.1). Sites along 
Millstream-Yarraloola Road (PM01 - PM06) were surveyed as part of a detailed flora and vegetation 
survey of the same sites between 11 June 2018 to 22 June 2018.  

Mapping methodologies were developed with reference to SOP No. 22.1: Techniques for mapping 
weed distribution and cover in bushland and wetlands (DEC 2011). Proposed material pits and 
undrivable tracks were surveyed systematically on foot, and drivable sections of Roebourne-
Wittenoom Rd and Tom Price Railway road were surveyed on both sides from a vehicle. Where time 
permitted, pits were traversed systematically at intervals of between 50 and 200 m; wider spacings 
were sometimes used in areas of undisturbed vegetation in Excellent condition. More survey effort 
was invested surveying areas more likely to contain weed species (i.e. previously disturbed areas, road 
verges, creeks, and drainage lines). Track logs for the surveys are provided electronically as an ESRI 
shapefile. 

All introduced species listed under the Biosecurity and Agriculture Management Act 2007 were 
recorded during the survey, with an emphasis on Aerva javanica, Cenchrus ciliaris, and Rumex 
vesicarius. Representative photographs were taken of each species recorded, and additional 
photographs were taken of significant populations. In most cases, all weed species present within the 
study area could be readily identified. However, Cenchrus ciliaris and C. setiger cannot be easily 
distinguished without reproductive material and often grow together at the same site. These species 
were differentiated where possible, but in some cases were recorded as ‘Cenchrus spp.’  

Where it was feasible to count individual plants (e.g. isolated individuals or small clusters of 
individuals), the following attributes were recorded: 

1. Location (point); 
2. Site;  
3. Date of observation; 
4. Recorder; 
5. Species; 
6. Number of individuals; and 
7. Vegetation condition (Table 2.1). 

Where it is not feasible to record individual plants (e.g. extensive buffel grass populations), the extent 
of the population was determined, and the following attributes recorded: 

1. Location (population boundary if feasible, point with radius, or description of extent); 
2. Site; 
3. Date of observation; 
4. Recorder; 

http://www.ecologia.com.au/


                                                 Main Roads Western Australia 
Karratha-Tom Price Road and Pannawonica-Millstream Road Weed Survey 

 

August 2018   

 

 

13 

5. Species; 
6. Cover score (< 5%, 6-75%, 76-100%); and 
7. Vegetation condition (Table 2.1). 

Weed point locations and population boundaries recorded in the field were mapped using ESRI ArcGIS 
v.10.3 at a map scale of no greater than 1:20,000. For some extensive populations it was not feasible 
to fully demarcate population boundaries in the field. In these cases, population boundaries that were 
observed to coincide within specific vegetation types, landforms, or soil types were mapped as such. 

 

Table 2.1 – Vegetation condition scale (Trudgen 1988) 

Vegetation Condition Criterion 

Excellent 
Pristine or nearly so, no obvious signs of damage caused by human activities since European 
settlement. 

Very good 
Some relatively slight signs of damage caused by human activities since European settlement. 
For example, some signs of damage to tree trunks caused by repeated fire, the presence of 
some relatively non-aggressive weeds, or occasional vehicle tracks. 

Good 
More obvious signs of damage caused by human activity since European settlement, 
including some obvious impact on the vegetation structure such as that caused by low levels 
of grazing or slightly aggressive weeds. 

Poor 

Still retains basic vegetation structure or ability to regenerate it after very obvious impacts of 
human activities since European settlement, such as grazing, partial clearing, frequent fires or 

aggressive weeds. 

Degraded 

Severely impacted by grazing, very frequent fires, clearing or a combination of these 
activities. Scope for some regeneration but not to a state approaching good condition 
without intensive management. Usually with a number of weed species present including 
very aggressive species. 

Completely Degraded 
Areas that are completely or almost completely without native species in the structure of 
their vegetation; i.e. areas that are cleared or ‘parkland cleared’ with their flora comprising 
weed or crop species with isolated native trees or shrubs. 

 

2.3 STUDY TEAM AND LICENCES 

The flora, vegetation, and fauna assessments undertaken by ecologia was planned, coordinated, 
executed and reported by those summarised below in Table 2.2. DBCA licences to take flora scientific 
purposes are also provided. 

Table 2.2 – Study team and licences 

Project Staff  

Name Qualification Role Project role 

Shaun Grein 
B. Sc; Grad. Dip. Nat. 
Resources; MBA 

Managing Director/Principal 
Scientist 

Project management, reporting, QA 

Andrew Craigie B. Sc (Hons.), PhD (Botany) Principle Botanist 
Field survey, plant specimen identification, 
reporting 

Tim McCabe B.Sc. Env. Biol Senior Zoologist Field survey 

Licences - “Licence to Take Flora for Scientific Purposes” 

Andrew Craigie Licence No: SL012354 Valid until:  30/04/2019 

Tim McCabe Licence No: SL012384 Valid until:  10/05/2019 
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3 DESKTOP RESULTS 

3.1 CLIMATE 

The study area is in the Pilbara region of Western Australia, which experiences an arid-tropical climate 
with two distinct seasons: a hot summer from October to April and a mild winter from May to 
September. Temperatures are generally high, with summer temperatures frequently exceeding 40°C. 
Light frosts occasionally occur inland during July and August. 

Rainfall is generally localised and unpredictable (some years have recorded zero rainfall), and 
temperatures are high, resulting in annual evaporation exceeding rainfall by as much as 500 mm per 
year.  Most of the Pilbara has a bimodal rainfall distribution; from December to March rains result from 
tropical storms producing sporadic thunderstorms. Tropical cyclones moving south also bring heavy 
rains. From May to June, extensive cold fronts move eastwards across the state and occasionally reach 
the Pilbara. These fronts usually produce only light rains. Surface water can be found in some pools 
and springs in the Pilbara all year round, although watercourses generally flow intermittently due to 
the short wet season (Beard 1975). 

Rainfall data from the nearest long-term Bureau of Meteorology (BOM) weather station were obtained 
from Millstream (station 5012) approximately 10 km from the study area. Long term temperature data 
were not available from this station, so these were obtained from the Karratha Aero (station 4083) 
approximately 100 km north of the study area. Rainfall during the months preceding the surveys 
(February to May 2018) was below average (Figure 3.1). 

   

 

Figure 3.1 – Climate data from the Millstream (rainfall) and Karratha Aero (temperature) BOM weather 
stations 
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3.2 WEED SPECIES RECORDED NEAR THE STUDY AREA 

A total of 39 introduced plant species have been recorded within 40 km of the study area (NatureMap), 
with an additional two species returned by the EPBC Protected Matters Search Tool (Table 3.1). Three 
species (Parkinsonia aculeata, Prosopis pallida, and Prosopis glandulosa × velutina) are listed in 
Western Australia as a Declared Pests (DAFWA 2018) and are Weeds of National Significance 
(DSEWPaC 2012). Parkinsonia aculeata possibly occurs within the study area based on the presence of 
nearby records and suitable habitat (Western Australian Herbarium 1998–2018). The Prosopis spp. 
were only returned from the EPBC Protected Matters search and have not been recorded within 40 km 
of the study area; however, based on the presence of suitable habitat, these species also possibly 
occur.  

The remaining species are all listed as Permitted – s11 (DAFWA 2018). Six species were considered 
unlikely to occur within the study area on the basis of the absence of suitable habitat, or paucity of 
records from the Pilbara.  Nineteen species were considered to possibly occur within the study area 
based on their known distribution and potential presence of suitable habitat; however, these species 
tend to be less common in inland areas of the Pilbara. Thirteen species were considered likely to occur 
within the study area based on their prevalence in the general area and the presence of suitable habitat 
within the study area. It should be noted, however, that the likely presence of a species in the 
assessment is not an indication of its actual presence.

http://www.ecologia.com.au/


                                                 Main Roads Western Australia 
Karratha-Tom Price Road and Pannawonica-Millstream Road Weed Survey 

 

August 2018   

 

 

16 

Table 3.1 – Likelihood of occurrence of introduced plant taxa 

Species Common name WAOL rating and WONS Habitat 
Likelihood of occurrence based 

on expected habitat and 
distribution 

Acanthospermum hispidum Starburr Permitted - s11 Disturbed grounds, roadsides, alluvial flats. Unlikely (few records in Pilbara) 

Aerva javanica Kapok bush Permitted - s11 Along drainage lines, roadsides, disturbed areas. Likely 

Alternanthera pungens Kahki weed Permitted - s11 
Flat plains, creek banks, drainage channels, roadsides, 

farmyard. 
Possible 

Amaranthus viridis Green amaranth Permitted - s11 Disturbed areas. Possible 

Bidens bipinnata Bipinnate beggartick Permitted - s11 Along rivers & creeks, coastal areas, rocky hillsides. Likely 

Cenchrus ciliaris Buffel grass Permitted - s11 Disturbed areas, drainage lines. Likely 

Cenchrus echinatus Burrgrass burrgrass Permitted - s11 Disturbed areas. Possible 

Cenchrus setiger Birdwood grass Permitted - s11 Disturbed areas, drainage lines. Likely 

Chenopodium murale Nettle-leaf goosefoot Permitted - s11 
Agricultural weed, cultivated & disturbed areas, coastal 

sites. 
Possible 

Chloris barbata Purpletop chloris Permitted - s11 Sand dunes, river levees. Disturbed areas. Likely 

Chloris virgata Feathertop Rhodes grass Permitted - s11 Sand dunes. Disturbed areas. Possible 

Clitoria ternatea Butterfly pea Permitted - s11 River or creek banks, margins of waterholes. Possible 

Crotalaria juncea Sunnhemp Permitted - s11 Clay, black sand, rocky basaltic loam. Floodplains. Possible 

Cyclospermum leptophyllum Wild celery Permitted - s11 Roadside drains, along creek & river banks. Possible 

Cynodon dactylon Couch Permitted - s11 Sand, loam, clay. Roadsides, disturbed areas. Likely 

Distimake dissectus White convolvulus creeper Permitted - s11 Disturbed area, riparian habitats, vine thickets. Possible 

Echinochloa colona Awnless barnyard grass Permitted - s11 Black sand, black clay. Near watercourses and swamps. Likely 

Flaveria trinervia Speedy weed Permitted - s11 Various. Drainage lines, floodplains. Likely 

Lepidium didymum Twin cress Permitted - s11 Aquatic sites, slopes, rocky cliffs, road verges. Possible 

Lysimachia arvensis Pimpernel Permitted - s11 Disturbed areas. Unlikely (few records in Pilbara) 

Malvastrum americanum Spiked malvastrum Permitted - s11 
Stony ridges and hillsides, floodplains, along drainage 

lines. 
Likely 

Malvastrum coromandelianum Prickly malvastrum Permitted - s11 
Adjacent to swamps, around springs, on disturbed levee 

crest. 
Unlikely (few records in Pilbara) 

Melochia pyramidata Pyramid flower Permitted - s11 Alluvium, sand, black clay. Along rivers & creeks. Likely 

Nymphaea pubescens Hairy water lily Permitted - s11 Aquatic. Unlikely 

Parkinsonia aculeata Parkinsonia Declared Pest - s22(2), WONS Sandy or clayey soils. Often along watercourses. Possible 

Paspalum urvillei Vasey grass Permitted - s11 Disturbed areas. Unlikely (few records in Pilbara) 

Passiflora foetida var. hispida Stinking passion flower Permitted - s11 Coastal areas, river & creek banks. Possible 

Phoenix dactylifera Date palm Permitted - s11 Edges of permanent pools, watercourses. Possible 
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Species Common name WAOL rating and WONS Habitat 
Likelihood of occurrence based 

on expected habitat and 
distribution 

Phyla nodiflora var. nodiflora Frog fruit Permitted - s11 Wetlands, lake margins, salt flats, base of dunes. Unlikely 

Portulaca pilosa Djanggara Permitted - s11 Sandy, loamy & clayey soils. Possible 

Prosopis glandulosa × velutina Mesquite Declared Pest - s22(2), WONS Coastal plain, tidal flats, banks of water courses, paddocks. Possible  

Prosopis pallida Mesquite Declared Pest - s12, WONS 
Alluvial red silty loams. Semi-saline clay plains, coastal 

plains. 
Possible  

Rumex vesicarius Ruby dock Permitted - s11 Disturbed areas. Likely 

Setaria verticillata Whorled pigeon grass Permitted - s11 Sand, clay, loam. Likely 

Sigesbeckia orientalis Indian weed Permitted - s11 Rocky gullies, limestone ranges, creek beds. Possible 

Sonchus oleraceus Common sowthistle Permitted - s11 Disturbed areas. Likely 

Trianthema portulacastrum Giant pigweed Permitted - s11 Roadsides, disturbed & cultivated areas. Possible 

Tribulus terrestris Caltrop Permitted - s11 Disturbed areas. Possible 

Tridax procumbens Tridax daisy Permitted - s11 Wet & disturbed ground. Possible 

Vachellia farnesiana Mimosa bush Permitted - s11 Low-lying areas, river and creek banks, disturbed sites. Likely 

Washingtonia filifera Desert fan palm Permitted - s11 Riverine deltas and floodplains. Possible 
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4 RESULTS AND DISCUSSION 

4.1 WEED SPECIES RECORDED 

A total of twelve weed species were recorded within the study area (Table 4.1): Aerva javanica (kapok 
bush), Bidens bipinnata (bipinnate beggartick), Echinochloa colona (awnless barnyard grass), Cynodon 
dactylon (couch grass), Cenchrus ciliaris (buffel grass), Cenchrus setiger (Birdwood grass), Flaveria 
trinervia (speedy weed), Malvastrum americanum (spiked malvastrum), Melochia pyramidata 
(pyramid flower), Passiflora foetida var. hispida (stinking passion flower), Sonchus oleraceus (common 
sowthistle), and Vachellia farnesiana (mimosa bush). All species are listed as Permitted -s11 on the 
Western Australian Organism List (DAFWA 2018), and are not Weeds of National Significance. All 
species have a ‘high’ ecological impact rating  and ‘rapid’ invasiveness rating in the Pilbara according 
to the Weed Prioritisation Process (DPaW 2013) (Table 4.1), except for F. trinervia and M. pyramidata 
which are not rated. Distribution mapping for each species is shown in Figure 6.1 to Figure 6.19 in 
Appendix A. Representative photographs of each species and significant populations are shown in 
Appendix B. A summary of the distribution of each species across the study area is provided below, 
and a summary of each site with associated landforms, species recorded, and vegetation condition, is 
provided in the following section. 

Across the study area, weeds tended to be almost entirely restricted to disturbed roadsides, tracks, 
and existing pits, disturbed creeks and drainage lines, and floodplains and gilgai with cracking clay soils. 
Weeds were rarely recorded from undisturbed sites where vegetation condition was Excellent 
(primarily stony plains and low rocky hills) and undisturbed creeks and drainage lines.  

Aerva javanica was most abundant along the disturbed road verge of Roebourne-Wittenoom Road in 
the north-western section of the study area (Figure 6.3). It was also recorded in low abundance from 
an undisturbed rocky outcrop at site PM02 (Figure 6.16) and from a single location adjacent to the Tom 
Price Railway Road (Figure 6.13). A total of 226 individuals were recorded within the study area from 
25 point locations (Table 4.1).  

Bidens bipinnata was recorded in low abundance from two locations along Tom Price Railway road 
(Figure 6.12, Figure 6.13). Forty-six individuals were recorded from three point locations (Table 4.1). 
This species is likely to occur more extensively across the study area, but plants observed were 
senescent at the time of the survey. 

Cenchrus ciliaris and C. setiger were the most widespread of the species recorded (Figure 6.1 to Figure 
6.19), with 29.1 ha of C. ciliaris, 10.5 ha of C. setiger, and 260.7 ha of Cenchrus spp. mapped (Table 
4.1). These species were most often associated with disturbed road verges, tracks, creeks and drainage 
lines, and to a lesser extent with cracking clay soils. They were rarely recorded from undisturbed areas 
and where vegetation condition was Excellent. Cenchrus spp. were frequently recorded along the 
disturbed road verge in the north-western section of the study area along Roebourne-Wittenoom 
Road; however, these more extensive roadside populations become more patchy from approximately 
BP203.25 eastward (Figure 6.2, Figure 6.3, Figure 6.4).    

Cynodon dactylon was recorded from three disturbed creeks within the study area (Figure 6.9, Figure 
6.13, Figure 6.19), with a total of 11 ha mapped (Table 4.1). This species tended to form dense colonies 
in creek beds and along their banks, particularly where standing water was present. 

Echinochloa colona, Flaveria trinervia, Melochia pyramidata and Sonchus oleraceus were recorded 
infrequently across the study area and were associated with three disturbed drainage lines and creeks 
(Figure 6.4, Figure 6.13, Figure 6.16). These species tended to be in low abundance where they occur, 
with 6 individuals (2 locations) of E. colona, 1 (1 location) individual of F. trinervia, 34 (3 locations) 
individuals of M. pyramidata, and 1 individual of S. oleraceus recorded within the study area (Table 
4.1). 
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Passiflora foetida var. hispida was recorded in low abundance from four locations (five individuals) 
from a stony drainage line, cracking clay floodplains, and an existing disturbed pit (Figure 6.16, Figure 
6.19). 

Vachellia farnesiana and Malvastrum americanum were widely distributed across the study area. 
These species tend to occur in similar habitats and are typically confined to disturbed creek banks and 
floodplains and gilgai with cracking clay soil (Figure 6.9, Figure 6.18, Figure 6.19). Malvastrum 
americanum was primarily recorded as polygons, with 343.3 ha (<5% cover) mapped (Table 4.1). 
Vachellia farnesiana was recorded from 49 point locations (150 individuals) with an additional 425.3 
ha (<5 % cover) mapped (Table 4.1). 

4.2 PROPOSED MATERIAL PIT SUMMARIES 

BP89.5, BP90.5, and BP89.65 occupy an area of 28.2 ha, portions of which occur within the Millstream-
Chichester National Park, and contains low rocky hills, slopes, stony plains and gilgai with cracking clay 
soils (Table 4.2). Vegetation condition was variable, ranging from Poor to Very Good. Four weed 
species were recorded from this site. Cenchrus ciliaris and C. setiger are distributed across the northern 
half of the site and adjacent to Roebourne-Wittenoom Road, often occurring in gilgai and in 
snakewood (Acacia xiphophylla) open shrublands at the base of the hills (Table 4.3, Figure 6.2). 
Vachellia farnesiana (19 individuals from 15 locations) was recorded mostly from the southern half of 
the site on clay soils (Table 4.3, Figure 6.2).  

BP96.65 occupies an area of 8.1 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2). Cenchrus ciliaris and C. setiger were 
recorded from the disturbed road verge and did not extend further into the site (Figure 6.3)  

BP98.6 occupies an area of 84.9 ha and contains low rocky outcrops, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2). Cenchrus ciliaris and C. setiger were 
recorded in low abundance only from the disturbed road verge and did not extend further into the site 
(Figure 6.3) 

BP103.25 occupies an area of 50.81 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Very Good to Excellent (Table 4.2). Cenchrus ciliaris and 
C. setiger were recorded in low abundance along the road verge adjacent to the site (Table 4.3, Figure 
6.4).  

BP107.85 occupies an area of 51.9 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2). Cenchrus ciliaris was recorded from 
one location in low abundance in the north-eastern corner of the site, adjacent to Roebourne-
Wittenoom Road (Table 4.3, Figure 6.5).  

BP110 occupies an area of 153.7 ha and contains stony plains and minor drainage channels. Vegetation 
condition at this site was generally Excellent in undisturbed areas, although existing pits and 
rehabilitated areas are in comparatively poorer condition (Table 4.2). Cenchrus ciliaris and C. setiger 
were recorded in low abundance within and bordering existing pits and along a minor drainage channel 
in the north of the site running adjacent to the access track (Table 4.3, Figure 6.5). No weeds were 
recorded in the surrounding undisturbed vegetation. 

BP114.18 occupies an area of 44.1 ha and contains low rocky outcrops, stony plains and minor drainage 
channels. Vegetation condition was Excellent (Table 4.2). There were no weeds recorded from this site 
(Table 4.2; Table 4.3). 

BP119 occupies an area of 112.1 ha and contains stony plains. Vegetation condition was Excellent 
(Table 4.2). There were no weeds recorded from this site (Table 4.2; Table 4.3). 
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BP120.5 occupies an area of 152.2 ha and contains stony plains and minor drainage channels. 
Vegetation condition was Excellent (Table 4.2). There were no weeds recorded from this site (Table 
4.2; Figure 6.6). 

BP129.9 occupies an area of 19.7 ha and contains stony plains and minor drainage channels. 
Vegetation appeared to be partly rehabilitation and was in Very Good to Excellent condition (Table 
4.2). There were no weeds recorded from this site (Table 4.2, Figure 6.8). 

BP136.1 occupies an area of 28.3 ha and contains stony plains and minor drainage channels. 
Vegetation was in Excellent condition, excluding areas immediately adjacent to the Rio Tinto pit (Table 
4.2). There were no weeds recorded from this site (Table 4.2, Figure 6.9). 

BP137.6 occupies an area of 250.9 ha and contains low rocky hills, stony plains and minor creeks. 
Vegetation was generally in Excellent condition (Table 4.2). Cenchrus ciliaris and C. setiger were 
recorded along minor creeks adjacent to road; however, these species did not extend into the drainage 
channels in the interior of the site (Table 4.3, Figure 6.9). 

BP139.6 occupies an area of 189.2 ha and contains stony plains and minor drainage channels. 
Vegetation condition outside of an existing disturbed and rehabilitated area was generally Excellent 
(Table 4.2). Cenchrus ciliaris and C. setiger were recorded within this rehabilitated area and along an 
existing track (Table 4.3, Figure 6.9). No weeds were recorded in the surrounding undisturbed 
vegetation. 

BP147.5 occupies an area of 92.8 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2). Cenchrus ciliaris was recorded in 
low abundance from a minor creek in the western corner of the site (Table 4.3, Figure 6.10). No weeds 
were recorded in the surrounding undisturbed vegetation. 

BP151.5 occupies an area of 85.2 ha and contains low rocky hills. stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2), and there were no weeds recorded 
(Table 4.2; Figure 6.11). 

BP153.9 occupies an area of 164.1 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2). Cenchrus ciliaris and C. setiger were 
recorded in low abundance adjacent to existing tracks in the western corner of the site (Table 4.3, 
Figure 6.11). No weeds were recorded in the surrounding undisturbed vegetation. 

BP158.2 occupies an area of 156.5 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2), and there were no weeds recorded 
(Table 4.2; Figure 6.12). 

BP159.6 occupies an area of 157.8 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2), and there were no weeds recorded 
(Table 4.2; Figure 6.12). 

PM01 occupies an area of 120 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation condition was generally Excellent (Table 4.2). Cenchrus ciliaris was recorded in 
low abundance from an existing pit in the western corner of the site (Table 4.3, Figure 6.5). No weeds 
were recorded in the surrounding undisturbed vegetation. 

PM02 occupies and area of 1353 ha and contains low rocky hills, stony plains, cracking clay floodplains, 
minor creeks and minor drainage channels (Table 4.2). Vegetation was generally in Good to Excellent 
condition, and nine weed species were recorded (Table 4.3, Figure 6.16). Aerva javanica was recorded 
in low abundance from three locations (17 individuals) on a rocky outcrop in the south of the site. 
Vachellia farnesiana and Malvastrum americanum were widely distributed across the site on cracking 
clay floodplains and on the banks of the minor creek in the south of the site, with 275.6 ha (< 5% cover) 
and 314.38 ha (< 5% cover) mapped respectively. Cenchrus ciliaris and Cenchrus setiger were recorded 
from similar habitats, although they were less frequently recorded from the minor creek habitat, and 
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on the floodplain they did not extent to the far east of the site . A total of 5.8 ha, 1.5 ha, and 151.1 ha 
of C. ciliaris, C. setiger, and Cenchrus spp. were mapped respectively, usually at 6-75% cover (Table 
4.3). Cynodon dactylon, Echinochloa colona, Melochia pyramidata, and Passiflora foetida var. hispida 
were recorded sporadically from the minor creek and an existing pit (Figure 6.16).     

PM03 occupies and area of 223.9 ha and contains low rocky hills, stony plains, cracking clay floodplains, 
and minor drainage channels (Table 4.2). Vegetation was generally in Good to Excellent condition, and 
three weed species were recorded (Table 4.3, Figure 6.17). Cenchrus ciliaris was recorded from a 
cracking clay floodplain on the western edge of the site, with a total of 0.7  ha mapped  (6-75% cover) 
(Table 4.3). Vachellia farnesiana and Malvastrum americanum were widely distributed across the site 
on cracking clay floodplains, with 34.7 ha (< 5% cover) and 33.9 ha (< 5% cover) mapped respectively 
(Table 4.3).  

PM04 occupies and area of 452.2 ha and contains low rocky hills, stony plains, cracking clay floodplains, 
gilgai, and minor drainage channels (Table 4.2). Vegetation was generally in Very Good to Excellent 
condition, and three weed species were recorded (Table 4.2, Figure 6.17). Cenchrus ciliaris was 
recorded from a cracking clay floodplain in the north-west corner of the site, with a total of 10.8  ha 
mapped  (mostly at 6-75% cover) (Table 4.3). Vachellia farnesiana and Malvastrum americanum were 
widely distributed across the site on the same cracking clay floodplain and in gilgai, with 18.6 ha (16.88 
ha at < 5% cover) and 17.8 ha (< 5% cover) mapped respectively (Table 4.3). 

PM05 occupies an area of 640.5 ha and contains stony plains and minor drainage channels. Vegetation 
condition was generally Excellent (Table 4.2). Cenchrus ciliaris were recorded in low abundance at two 
locations (Table 4.3, Figure 6.18). No weeds were recorded in the surrounding undisturbed vegetation. 

PM06 occupies an area of 670.5 ha and contains low rocky hills, stony plains and minor drainage 
channels. Vegetation was in Excellent condition (Table 4.2). Cenchrus ciliaris was recorded within a 
minor drainage line in the south of the site, with 8.3 ha mapped at 6-76% cover (Table 4.3, Figure 6.16). 
Passiflora foetida var. hispida and Vachellia farnesiana were also recorded in low abundance from the 
same drainage channel (Table 4.3, Figure 6.19). No weeds were recorded in the surrounding 
undisturbed vegetation. 
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Table 4.1 – Summary of weed species recorded within the study area 

Species Family 
Habitat/s within the study 

area 
Rating 

Ecological 
impact 

Invasiveness 

Individuals 
recorded within 

study area 
(number of 

points) 

Total area 
mapped (ha) 

Aerva javanica (kapok bush) Amaranthaceae 
Disturbed roadsides, rocky 

outcrops 
Permitted – s11 High Rapid 226 (25) – 

Bidens bipinnata (bipinnate beggartick) Asteraceae Plains, clay soils Permitted – s11 Unknown Rapid 46 (3) – 

Cenchrus ciliaris (buffel grass) Poaceae 
Stony plains, cracking clays, 

creeks, drainage lines, 
disturbed roadsides 

Permitted – s11 High Rapid 464 (75) 29.17 

Cenchrus setiger (Birdwood grass) Poaceae 
Stony plains, cracking clays, 

creeks, drainage lines, 
disturbed roadsides 

Permitted – s11 High Rapid 263 (46) 10.56 

Cenchrus spp. Poaceae As above 6 (3) 260.77 

Cynodon dactylon (couch grass) Poaceae Creeks Permitted – s11 High Rapid – 11.08 

Echinochloa colona (awnless barnyard grass) Poaceae Creeks Permitted – s11 High Rapid 6 (2) – 

Flaveria trinervia (speedy weed) Asteraceae Creeks Permitted – s11 Unrated 1 (1) – 

Malvastrum americanum (spiked malvastrum) Malvaceae 
Cracking clays, gilgai, clay 

soils, creeks 
Permitted – s11 High Rapid 2 (2) 343.31 

Melochia pyramidata (pyramid flower) Malvaceae Creeks Permitted – s11 Unrated 34 (3) – 

Passiflora foetida var. hispida (stinking passion flower) Passifloraceae 
Creeks, drainage lines, 

disturbed areas 
Permitted – s11 High Rapid 5 (4) – 

Sonchus oleraceus (common sowthistle) Asteraceae Creek Permitted – s11 Low Rapid 1 (1) – 

Vachellia farnesiana (mimosa bush) Fabaceae 
Cracking clays, gilgai, clay 

soils, creeks 
Permitted – s11 High Rapid 150 (49) 425.33 
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Table 4.2 – Summary of site landforms, weed records and vegetation condition 

Site 
Total area 

(ha) 
Figure 

reference 
Landforms present 

Number of 
weed species 

recorded 

Total 
individuals 
recorded 
(points) 

Total population 
area recorded (ha) 

(polygons) 

Vegetation condition (excluding 
minor areas of disturbance e.g. 

tracks, pits) 

BP89.5, BP90.5, BP89.65 28.2 6.2 Low rocky hills, stony plains, gilgai 4 204 1.47 Poor to Very Good 

BP96.65 8.1 6.3 
Low rocky hills, stony plains, minor 
drainage 

2 – 0.51 Excellent 

BP98.6 84.9 6.3 
Low rocky outcrops, stony plains, minor 
drainage 

2 3 0.47 Excellent 

BP103.25 50.8 6.4 
Low rocky hills, stony plains, minor 
drainage 

2 – 0.02 Very Good to Excellent 

BP107.85 51.9 6.5 
Low rocky hills, stony plains, minor 
drainage 

1 – 0.01 Excellent 

BP110 153.7 6.5 Stony plains, minor drainage 2 41 0.04 Completely Degraded to Excellent 

BP114.8 44.1 6.6 
Low rocky outcrops, stony plains, minor 
drainage 

None – – Excellent 

BP119 112.1 6.6 Stony plains None – – Excellent 

BP120.5 152.2 6.6 Stony plains, minor drainage None – – Excellent 

BP129.9 19.7 6.8 Stony plains, minor drainage None – – Very Good (rehab) to Excellent 

BP136.1 28.3 6.9 Stony plains, minor drainage None – – Excellent 

BP137.6 250.9 6.9 Low rocky hills, stony plains, minor creek 2 7 1.25 Very Good to Excellent 

BP139.6 189.2 6.9 Stony plains, minor drainage 2 18 0.78 Degraded to Excellent 

BP147.5 92.8 6.1 
Low rocky hills, stony plains, minor 
drainage 

1 – 0.01 Excellent 

BP151.5 85.2 6.11 
Low rocky hills, stony plains, minor 
drainage 

None – – Excellent 

BP153.9 164.1 6.11 
Low rocky hills, stony plains, minor 
drainage 

2 4 0.08 Excellent 

BP158.2 156.5 6.12 
Low rocky hills, stony plains, minor 
drainage 

None – – Excellent 

BP159.6 157.8 6.12 
Low rocky hills, stony plains, minor 
drainage 

None – – Excellent 

PM01 120 6.5 
Low rocky hills, stony plains, minor 
drainage 

1 – 0.54 Excellent 

PM02 1353 6.16 
Low rocky hills, stony plains, cracking clay 
floodplains, minor creek, minor drainage 

9 58 762.99 Good to Excellent 
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Site 
Total area 

(ha) 
Figure 

reference 
Landforms present 

Number of 
weed species 

recorded 

Total 
individuals 
recorded 
(points) 

Total population 
area recorded (ha) 

(polygons) 

Vegetation condition (excluding 
minor areas of disturbance e.g. 

tracks, pits) 

PM03 223.9 6.17 
Low rocky hills, stony plains, cracking clay 
floodplains, minor drainage 

3 100 69.43 Very Good to Excellent 

PM04 452.2 6.17 
Low rocky hills, stony plains, cracking clay 
floodplains, gilgai, minor drainage 

3 8 47.32 Very Good to Excellent 

PM05 640.5 6.18 Stony plains, minor drainage 1 3 – Excellent 

PM06 670.5 6.19 
Low rocky hills, stony plains, minor 
drainage 

3 3 8.32 Very Good to Excellent 

Road verges and tracks 679.5 6.2-6.15 
Low rocky hills, stony plains, drainage lines, 
minor and major creeks 

11 755 186.90 Completely Degraded to Excellent 
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Table 4.3 – Summary of weed species at each site 

Site Species 

Point 
records 

(abundance) 

Polygon 
area 
(ha) 

(<5%) 

Polygon 
area (ha) 
(6-75%) 

Polygon 
area (ha) 

(76-
100%) 

Total 
polygon 
area (ha) 

BP89.5, BP90.5, BP89.65 

Cenchrus ciliaris 23 (178) 0.03 0.83 0.40 1.26 

Cenchrus setiger 2 (7) – – – – 

Cenchrus spp.   – 0.20 – 0.20 

Vachellia farnesiana 15 (19) – – – – 

BP96.65 Cenchrus spp. – – 0.51 – 0.51 

BP98.6 
Cenchrus ciliaris 1 (3) – – – – 

Cenchrus spp. – – 0.47 – 0.47 

BP103.25 Cenchrus spp. – – 0.02 – 0.02 

BP107.85 Cenchrus ciliaris – – 0.01 – 0.01 

BP110 

Cenchrus ciliaris 4 (13) – – –   

Cenchrus setiger 10 (28) – 0.03 – 0.03 

Cenchrus spp.   – 0.01 – 0.01 

BP114.8 – – – – – – 

BP119 – – – – – – 

BP120.5 – – – – – – 

BP129.9 – – – – – – 

BP136.1 – – – – – – 

BP137.6 

Cenchrus ciliaris   – 0.67 – 0.67 

Cenchrus setiger 3 (7) – 0.45 – 0.45 

Cenchrus spp.   – 0.12 – 0.12 

BP139.6 
Cenchrus setiger 8 (18) 0.03 0.63 – 0.66 

Cenchrus spp. – – 0.13 – 0.13 

BP147.5 Cenchrus ciliaris – – 0.01 – 0.01 

BP151.5 – – – – – – 

BP153.9 
Cenchrus ciliaris – 0.01   – 0.01 

Cenchrus setiger   0.06   – 0.06 

BP158.2 – – – – – – 

BP159.6 – – – – – – 

PM01 Cenchrus ciliaris – – 0.54 – 0.54 

PM02 

Aerva javanica 3 (17) – – – – 

Cenchrus ciliaris – 3.29 2.60 – 5.89 

Cenchrus setiger – 1.57 – – 1.57 

Cenchrus spp. – 151.12 – – 151.12 

Cynodon dactylon – 9.87 – – 9.87 

Echinochloa colona 1 (1) – – – – 

Malvastrum americanum   275.76 – – 275.76 

Melochia pyramidata 2 (32) – – – – 

Passiflora foetida var. hispida 2 (3) – – – – 

Vachellia farnesiana 3 (5) 314.39 4.38 – 318.77 

PM03 

Cenchrus ciliaris 1 (100) – 0.71 – 0.71 

Malvastrum americanum – 33.95 – – 33.95 

Vachellia farnesiana – 34.77 – – 34.77 

PM04 

Cenchrus ciliaris – 0.03 10.84 – 10.87 

Malvastrum americanum   17.82 – – 17.82 

Vachellia farnesiana 3 (8) 16.88 1.75 – 18.63 

PM05 Cenchrus ciliaris 2 (3) – – – – 

PM06 

Cenchrus ciliaris – – 8.32 – 8.32 

Passiflora foetida var. hispida 2 (2) – – – – 

Vachellia farnesiana 1 (1) – – – – 
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Site Species 

Point 
records 

(abundance) 

Polygon 
area 
(ha) 

(<5%) 

Polygon 
area (ha) 
(6-75%) 

Polygon 
area (ha) 

(76-
100%) 

Total 
polygon 
area (ha) 

Road verges and tracks 

Aerva javanica 22 (209) – – – – 

Bidens bipinnata 3 (46) – – – – 

Cenchrus ciliaris 44 (167) 0.40 0.45 0.04 0.89 

Cenchrus setiger 22 (199) 0.26 7.53 – 7.79 

Cenchrus spp. 3 (6) 0.22 107.95 – 108.18 

Cynodon dactylon – 0.01 1.08 – 1.09 

Echinochloa colona 1 (5) – – – – 

Flaveria trinervia 1 (1) – – – – 

Malvastrum americanum 2 (2) 15.78 – – 15.78 

Melochia pyramidata 1 (2) – – – – 

Sonchus oleraceus 1 (1) – – – – 

Vachellia farnesiana 25 (97) 53.16 – – 53.16 
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