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Executive Summary 
BHP Billiton Iron Ore Pty Ltd (BHP Billiton Ir on Ore) commissioned Onshore Environmental 
Consultants Pty Ltd (Onshore Environmental) to undertake a detailed riparian flora and 
vegetation survey along a 32 km section of  Marillana Creek, situated adjacent to the 
Marillana (Yandi) open pit iron ore mine, appr oximately 100 km north-west of the town of 
Newman in the Pilbara region of Western Aust ralia. The survey design incorporated the 
establishment of permanent monitoring transect s and plots to quantify plant biodiversity 
parameters upstream, adjacent to, and do wnstream of the mining operations.  

Level 2 Flora and Vegetation Assessment 

A total number of 399  plant taxa (including varieties and subspecies) from 58 families and 
186 genera were recorded from the study area at June 2015. There were no plant taxa 
gazetted as Threatened Flora pursuant to subsection (2) of section 23F of the WC Act, or 
listed under the EPBC Act recorded from the st udy area. Six Priority flora taxa as defined 
by DPaW were recorded from the study area; Amaranthus centralis (Priority 3), Aristida 
lazaridis (Priority 2), Goodenia nuda (Priority 4), Goodenia sp. East Pilbara (A.A. Mitchell 
PRP 727) (Priority 3), Ipomoea racemigera (Priority 2) and Rostellularia adscendens var. 
latifolia (Priority 3). There were 22 introduced (weed) species recorded from the study 
area. None of these taxa are listed as a Declared Pest under the BAM Act.   

A total of 22 vegetation associations were described and mapped from the study area. 
None of the vegetation associations had any affiliation with Federal or State listed 
Threatened Ecological Communities (TECs), or State listed Priority Ecological Communities 
(PECs). Vegetation condition ranged from excellent  to degraded, with seventy percent of 
the study area rated as very good.  

Riparian Vegetation Monitoring 

A total of 70 plant taxa, including 59 native s and 11 introduced weed species, was 
recorded along the five 20 m by 1 m belt transects established along the main drainage 
channel of Marillana Creek.  Species richness for individual transects ranged from 15 to 39 
taxa. Perennial plant density averaged 2.88 plants m -2 (2,880 per ha equivalent) and mean 
ground cover was 82.4 percent.   

A total of seven tree species were recorded within the five 20 m by 20 m assessment plots; 
Acacia citrinoviridis, Eucalyptus camaldulensis,  Eucalyptus victrix, Melaleuca argentea, 
Acacia coriacea subsp. coriacea, Atalaya hemiglauca and Acacia ampliceps. Tree density 
ranged from 175 to 875 trees per hectare, averaging 415 trees per hectare. Mean tree 
health scores for all five plots generally re flected a healthy canopy, with the lower rating 
for Melaleuca argentea at Site MM5 caused by flood damage to younger trees.  
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1.0 INTRODUCTION 
1.1 Preamble 
In 2015 Onshore Environmental was commissioned by BHP Billiton Iron Ore to 
undertake a baseline flora and vegetation su rvey of riparian vegetation and aquatic 
flora along Marillana Creek. The report is a general report and does not assess any 
specific development proposal.  

BHP Billiton Iron Ore currently operate the Marillana (Yandi) open pit iron ore mine, 
which is located approximately 100 km north-west of the town of Newman in the 
Pilbara region of Western Australia. The stud y area to be surveyed is identified in 
Figure 1 and covers riparian vegetation of the creek for a length of approximately 
32 km (~10km2).  

1.2 Previous Surveys 
In 2010, Onshore Environmental completed a review of previous flora and 
vegetation surveys within a 132 km 2 area surrounding the Yandi mine (Onshore 
Environmental 2011): 

�x�� Onshore Environmental (2011) Flora and Vegetation Review Yandi ML 270SA.  

The aim of the project was to consolidat e and update vegetation and flora data 
previously recorded from the Yandi area . The review identified a total of 31 
previous flora and vegetation  surveys that had been completed within or in close 
proximity to the Yandi study area since mining commenced in 1991. These surveys 
are listed below and described in more detail in Section 3.1.1.  

Surveys previously completed within, or  partly within, the study area are: 

�x�� Dames and Moore (1991) Yandi Baseline Vegetation Survey Marillana Creek – 
Part 1, Precommissioning of Yandicoogina Iron Ore Mine; 

�x�� AGC Woodward Clyde (1995) Marillana and Weeli Wolli Creeks and 
Paleochannel Vegetation and Flora Survey; 

�x�� Ecologia Environment (1995) Yandi Stage 2 Iron Ore Project Biological 
Assessment Survey; 

�x�� Halpern Glick Maunsell (1996) Yandi Stage 2 Iron Ore Project Survey of 
Flora of Interest ; 

�x�� Halpern Glick Maunsell (1997) Marillana Creek Iron Ore Project Survey for 
Goodenia stellata and Flora of Interest ; 

�x�� BSD (1997) A survey of Mexican Poppy (Argemone ochroleuca) at Marillana 
Creek; 

�x�� Ecologia Environment (1998) Yandi Vegetation and Soil Survey; 
�x�� Halpern Glick Maunsell (1999) Marillana Creek Western Access Corridor 

Biological Assessment; 
�x�� Halpern Glick Maunsell  (1999) Marillana Creek Iron Ore Project Review of 

Biological Reporting ; 
�x�� BHPIO (2000) Yandi Priority Flora Species Survey; 
�x�� Biota (2002) Mining Area C Rail Rare Flora Survey; 
�x�� Biota (2003) Mining Area C Rail Corridor – Seasonal Rare Flora Survey Phase 

II; 
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�x�� Ecologia Environment (2003a) Yandi IOWA Conveyor: Rare and Priority Flora 
Survey; 

�x�� Ecologia Environment (2003b) Yandi IOWA Conveyor - Amendment to Rare 
and Priority Flora Survey;  

�x�� Maunsell (2003) Yandi Life of Mine Flora and Fauna ; 
�x�� Ecologia Environment (2004) Yandi Stockyard and Overland Conveyor Fauna 

and Flora Assessment; 
�x�� Ecologia Environment (2007b) Yandi Mine Extension RGP5 EIA Flora Survey 

Interim Report Post Phase 1 Survey; 
�x�� Ecologia Environment (2008) Two Phase Assessment of the Flora and 

Vegetation of the Proposed Marillana Creek (Yandi) Mine Extension Areas 
RGP5 – KBR; 

�x�� ENV Australia (2009a) Western 6, 7, and 8 Flora and Vegetation Assessment; 
�x�� ENV Australia (2009b) Western 2 & Western 1 Waste Dump Flora and 

Assessment; 
�x�� GHD (2010) Report for Yandi W1 and W4 OSA Targeted Rare and Priority 

Flora Survey; and 
�x�� BHP Billiton Iron Ore (2010b) Declared Rare Flora (DRF) and Priority flora 

search at Yandi - Proposed haul road crossing at Marillana Creek.   

Surveys previously completed in close proximity to the study area are: 

�x�� Ecologia Environment (2001) Yandi Proposed Air Strip Environmental 
Clearance Survey;  

�x�� Biota (2002) Proposed Yandi Airstrip Flora Survey; 
�x�� Ecologia Environment (2002) Yandi Airstrip and Access Road Rare and 

Priority Flora Survey ; 
�x�� Maunsell (2004) Yandi Flora and Vegetation Survey Lease M47 292 and E4 

Drill Lines ;  
�x�� Ecologia Environment (2006) Yandi Rail Corridor DRF and Priority Flora 

Assessment;  
�x�� ENV Australia (2008) RGP5 M270SA Flora and Vegetation Assessment;  
�x�� ENV Australia (2009c) RGP5 Yandi Flora Survey and Assessment of 

Barimunya Airport and a Potential Borrow Area ;  
�x�� ENV Australia (2009d) Central 3 Flora and Vegetation Assessment; and 
�x�� Ecologia Environment (2007a) Marillana ML70/270 SA Sec 2 Flora and 

Vegetation Assessment.  

In 2014 Onshore Environmental consolidated vegetation mapping of the Yandi 
tenement with other regional vegetation  mapping from BHP Billiton Iron Ore’s 
Pilbara tenure into one regional Geographic Information System (GIS) database 
(Onshore Environmental 2014).  
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1.3 Climate 
The Pilbara region has an arid to tropical climate with two distinct seasons; a hot 
summer from October to April and a mild winter from May to September. The 
majority of annual rainfall is received during the hot summer months. Summer and 
autumn rainfall is typically associated wi th cyclonic activity and thunderstorms, 
with falls being of higher intensity and sh orter duration contributing to an erratic 
annual range (ANRA 2013).  

Annual average rainfall for the Pilbara ranges from 180 mm to over 400 mm (Beard 
1975). The long-term average for the near by Marillana Weather Station is 318.5 
mm. Most of the annual precipitation occurs between the four months from 
December to March. The average maximum summer temperature ranges between 
38ºC and 40ºC, while winter maximum te mperatures range from 28ºC to 30.5ºC 
(BOM 2014).  

There was significant summer rainfall receiv ed prior to the June 2015 field survey, 
with January, February and May 2015 receiving average falls, March 2015 receiving 
almost three times the long term mo nthly average (133.4 mm), and April 2015 
receiving above average monthly falls (93.8 mm) (Figure 2, BOM 2015). Seasonal 
conditions at the time of survey were excellent.  

 

Figure 2 Long term rainfall and climatic  data recorded at Newman Airport, 
with monthly records between January 2014 and May 2015 taken 
from Yandi Mine (Bureau of Meteorology 2015).  

1.4 Biogeographic Regions 
The latest version of the Interim Biogeographic Regionalisation for Australia (IBRA7) 
divides Australia into 89 bioregions based on climate, geology, landform, native 
vegetation and species information (Department of Environment 2013) and includes 
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419 sub-regions. The bioregions and sub-regions are the reporting unit for assessing 
the status of native ecosystems and thei r level of protection in the National 
Reserve System.  

The study area is located in the Hamersley sub-region (PIL3) which is described as a 
‘mountainous area of Proterozoic sedimentary ranges and plateaux, dissected by 
gorges (basalt, shale and dolerite) (Kendrick 2001b). It contains Mulga low 
woodland over bunch grasses on fine textured soils in valley floors, and Eucalyptus 
leucophloia  over Triodia brizoides  on skeletal soils of the ranges’.  

1.5 Existing Land Use 
Land tenure in the Pilbara region consists of Aboriginal and leasehold reserves, 
national parks and reserves and Crown land which falls under a range of pastoral 
and mining leases. The dominant land uses in the Pilbara are mining, pastoralism in 
the form of cattle grazing, conservation, unallocated crown land, crown reserves 
and urban areas (Kendrick 2001a, 2001b).  

The study area occurs within the Marillana  Pastoral Lease which is owned by BHP 
Billiton Iron Ore. The study area is ac tively grazed by domestic cattle.  

1.6 Landforms 
The study area lies within the Hamersley Range on the Hamersley Plateau, which is 
surrounded to the north, east and west by escarpments. Rounded hills and ranges 
dominate the landscape in the area. Th e Hamersley and Ophthalmia Ranges are 
characterised by long strike ridges rising from valley floors reaching a height of up 
to 300 m. The flat valley floors consist of Cainozoic sediments.  

In a survey of the Karijini (Hamersley Range) National Park, Dawe and Dunlop (1983) 
developed a classification system for landforms and vegetation of the area. Nine 
units were described, as well as number of sub-units based on geology, soil, slope 
and drainage patterns. The study area follo ws Marillana Creek, which is classified 
as a major creek line: 

�x�� Major Creek Lines (C): Heavy gravel in channels, sandy banks and islands. 
These generally feature eroded eart h banks 1-3 m high with a sandy or 
gravelly wash line and have a minor associated flood plain.  

1.7 Soils 
Tille (2007) classified the most recent an d detailed mapping of Western Australia’s 
Rangelands and Arid Interior into a hierarchy of soil-landscape mapping units. The 
study area is located within the Hamersley Plateaux Zone: 

�x�� 285 – Hamersley Plateaux Zone, located in the Fortescue Province is 
described as having stony soils with red shallow loams and some red/brown 
non-cracking clays and red loamy earths.  

The Australian Soil Resource Information System (CSIRO 2006) described two soil 
types as occurring within the study area: 

�x�� Fa13: Ranges of banded jaspilite and chert along with shales, dolomites, 
and iron ore formations; some areas of ferruginous duricrust as well as 
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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 stony earthy loams (Um5.51) 
along with some (Uc5.11) soils on the steeper slopes. Associated are (Dr2.33, 
Dr2.32) soils on the limited areas of dissected pediments, while (Um5.52) 
and (Uf6.71) soils occur on the valley plains; and 

�x�� Fb3: High-level valley plains set in extensive areas of unit Fa13. There are 
extensive areas of pisolitic limonite de posits: principal soils are deep earthy 
loams (Um5.52) along with small areas of (Gn2.12) soils.  

1.8 Geology 
The geology of the wider Pilbara region is  ancient and has been evolving over the 
past 3,500 million years (Trendall as cited in Johnson 2004). There are three main 
geological phases that comprise the development of the Pilbara region as it is 
today. These include the Precambria n basement rocks, the Phanerozoic 
sedimentary rocks and the Cainozoic deposits (Johnson 2004).  

The Precambrian basement rocks were formed through sedimentation, intrusion 
and volcanism before being metamorphosed by movements in the Earths crust. 
These rocks cover most of the Pilbara bu t have been dissected by more recent 
intrusions. After a course of sea level chan ges, deposition of the large Phanerozoic 
sedimentary basins that cover the western and eastern areas of the Pilbara 
occurred. Following this, the erosion of th e basement rocks and transportation of 
this sediment via drainages has lead to the deposition of Cainozoic superficial units 
that now cover most of the basement rock s and sedimentary basins (Johnson 2004).  

The main geological features of the Ya ndi area have been described by Tyler et al. 
(1991). The Weeli Wolli Formation ( Phj) in the east and north is comprised of 
banded jaspilite with interbedded shale and intruded by medium-grained dolerite. 
The younger Tertiary Robe Pisolite ( Tp) forms a band up to 2 km wide through the 
central, eastern and south-western part s of the study area. This deposit is 
associated with the ancient Marillana Creek  and is the main iron ore deposit for 
Yandi. It is composed of pisolitic limoni te deposits with fossil wood fragments. The 
Tertiary Colluvium ( Tc) formation lies in the south-western corner of the study area 
and small areas to the north. This formation is partially cemented valley-fill 
deposits with boulders of limonite.  

 1.9 Hydrology 
All rivers in the Pilbara region are seasonal and require heavy rainfalls to flow 
(Johnson 2004). Due to the hot dry climate and high evaporation rates, 
groundwater is the most available source of water (Johnson 2004). The ground 
water table generally follows the surface to pography, is recharged via infiltration 
from rainfall, and stored in large groundwater reserves in the valley fill alluvium of 
the Fortescue River and Hamersley Range (Johnson 2004).  

Marillana Creek is located within the Weel i Wolli Catchment. The hydrology of the 
area is dominated by ephemeral creeks and drainage lines flowing into Weeli Wolli 
Creek to the east of the study area. Marilla na Creek is a major drainage line of the 
local area with a catchment area of 2,050 km 2. It flows east along the study area 
and joins the Weeli Wolli Creek downstream  of Weeli Wolli Springs. Weeli Wolli 
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Creek then flows north in to the Fortescue Marsh.   

Surplus water from BHP Billiton Iron Ore’s Yandi mine and Rio Tinto’s Yandicoogina 
mine is discharged into Marillana Creek at various locations along its length.  

1.10 Flora and Vegetation 
The study area is located within the Hamersley Botanical District, within the 
Pilbara IBRA region of the Eremaean Province (Beard 1990). Beard (1975) mapped 
vegetation of the Pilbara at a scale of 1:1,000,000. The most common vegetation 
associations within the study area were Eucalyptus leucophloia (snappy gum) and 
Triodia wiseana (hard spinifex) tree steppe occurring on hills, and tall woodlands 
of Eucalyptus camaldulensis, Eucalyptus victrix  and Melaleuca argentea along 
major drainage lines such as Marillana Creek.  

The original vegetation mapping undertaken by Beard (1975) was refined by 
Shepherd et al . (2002), who confirmed the same two vegetation associations were 
present within the study area (Figure 3). While the Pre-European extent for each 
vegetation association is greater than 99.9  percent, less than ten percent of each 
association occurs within formal or informal reserves (Table 1).  

Table 1 Pre-European extent of vegetati on associations occurring within the 
study area (Shepherd et al.  2002).   

Vegetation 
Sub-
Association 

Description 
Pre-Euro. 

Extent 
Remaining 

% remaining 
IUCN Class I-
IV Reserves 

% remaining 
Other 

Reserves 

% remaining 
DPaW 

Managed PL 

82.3 

Hummock grasslands, 
low tree steppe; snappy 
gum over Triodia 
wiseana 

100.0 8.9 0.2 1.0 

18.11 
Low woodland; mulga 
(Acacia aneura) 

99.9 2.0 0.3 2.5 

1.11 Land Systems 
The Department of Agriculture (now the Department of Agriculture and Food) has 
conducted inventory and condition surveys of the Pilbara (van Vreeswyk et al.  2004) 
using an integrated survey method involvin g the land system approach to rangeland 
description evaluation. The primary obje ctive 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 and vegetation.  

A total of 102 land systems were defined in the Pilbara at a scale of 1: 250,000 
(van Vreeswyk et al. 2004). There were six land systems represented within the 
study area; Boolgeeda, Robe, River, Platform, Oakover and McKay Land Systems 
(Table 2, Figure 4). The creekline is mostly comprised of the Robe, River, McKay 
and Platform Land Systems. The Oakover Land System occurs on the calcrete plains 
in the western sector of the study area and the plains surrounding the creekline in 
the east are part of the Boolgeeda Land System (Figure 4).  
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Table 2 Land systems occurring within the study area (descriptions from van 
Vreeswyk et al. 2004).   

Land System Representation in 
the Pilbara 

Description 

Robe 865 km2 or 0.5% Low limonite mesas and buttes supporting soft 
spinifex (and occasionally hard spinifex) grasslands.  

River 4,088 km2 or 2.3% Active flood plains and major rivers supporting grassy 
eucalypt woodlands, tussock grasslands and soft 
spinifex grassland.  

McKay 4,202 km2 or 2.3% Hills, ridges, plateaux remn ants and breakaways of 
meta sedimentary rocks supporting hard Spinifex 
grasslands.  

Oakover  1,529 km2 or 0.8% Breakaways, mesas, plateaux and stony plains of 
calcrete supporting hard spinifex grasses.  

Boolgeeda 7,748 km2 or 4.3% Stony plains with hard spinifex grasslands or mulga 
shrublands. The geology is quaternary colluvium.  

Platform 1,570 km 2 or 0.9% Dissected slopes and raised plains supporting hard 
spinifex grasslands.  

1.12 Riparian Vegetation 
The riparian zones of the Pilbara are generally ephemeral and comprise an incised 
drainage channel surrounded by levee banks and floodplains. Surface water is rare 
but does occur at localised points along major creeklines. Dominant tree species of 
the riparian zone are Eucalyptus camaldulensis, Eucalyptus victrix  and Melaleuca 
argentea. Eucalyptus camaldulensis and Eucalyptus victrix  are facultative 
phreatophytes that draw on groundwater in times of drought but also utilise 
surface water. Melaleuca argentea is an obligate phreatophyte associated with 
shallow groundwater and/or permanent pools of surface water along the major 
creeklines.   
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2.0 METHODOLOGY 
2.1 Legislation and Guidance Statements 
The flora and vegetation survey was carr ied out in a manner that was compliant 
with Environmental Protection Authority (E PA) requirements for the environmental 
surveying and reporting of flora and vegetation in Western Australia: 

�x�� Environmental Protection of Native Vegetation in Western Australia: 
Clearing of Native Vegetation with Particular Reference to Agricultural 
Areas. Position Statement No. 2 (EPA 2000); 

�x�� Terrestrial Biological Surveys as an Element of Environmental Protection.  
Position Statement No. 3 (EPA 2002); and 

�x�� EPA Guidance for the Assessment of Environmental Factors: Terrestrial Flora 
and Vegetation Surveys for Environmental Impact Assessment in Western 
Australia No. 51 (EPA 2004). 

The survey was also conducted in accordance with BHP Billiton Iron Ore’s Guidance 
for Flora and Vegetation Surveys in the Pilbara (BHP Billiton Iron Ore 2010).  

2.2 Desktop Searches 
Desktop searches of three databases were completed for information relating to 
rare flora (DPaW 2015a), TECs and PECs (DPaW 2015b) previously collected or 
described within, or in close proximity to, the study area. For this report a 
database search covering the entire study area was completed. The search was 
extended beyond the immediate survey limits  to place flora values into a local and 
regional context. The search co-ordinat e used was a 50 km radius around the 
central point of the study area which includes the length of Marillana Creek 
surveyed; 711000E 7485000N (Zone 50 GDA94). The State database search 
investigated three DPaW databases: 

�x�� The DPaW Threatened Flora Database (DPaW 2015a); 
�x�� The DPaW Threatened and Priority Flora List (DPaW 2015b); and 
�x�� The Western Australian Herbarium Specimen Database for priority species 

opportunistically collected in the area of interest.   

A search of the EPBC Act Protected Matters database was undertaken (DOE 2015), 
as well as a search of the International Union for Conservation of Nature (IUCN) 
database (IUCN 2015). A comprehensive literature review of surveys previously 
completed within or in close proximity to the study area was also completed.   

2.3 Baseline Survey Methodology 

2.3.1 Timing and Personnel 
The flora and vegetation survey was completed by Principal Botanist Dr Jerome 
Bull and Field Botanist Ms Jessica Waters, working over a twelve day period 
between the 8 th and 19th June 2015.   



Riparian Flora and Vegetation Survey 
Marillana Creek 

12��

2.3.2 Sampling of Study Sites 
The field survey involved systematic sampling using quadrats (referred to as study 
sites). Relevé vegetation descriptions we re made to increase the accuracy of 
vegetation mapping and targeted searches  were completed in habitats where it 
was anticipated significant flora may occur.   

Quadrats were 50 m by 50 m in dimension, with this area being standard for the 
Pilbara bioregion. The number of study sites sampled was determined by the size 
and heterogeneity of the study area, with 40 quadrats formally assessed along the 
32 km length of Marillana Creek. An additional 237 relevé sites were assessed. The 
locations of all quadrats sampled are provided in Figure 5.   

The sampling sites were assessed to provide a list of the total flora occurring within 
the study area and a description of the vegetation structure. Data collected 
covered a range of environmental parameters including: 

�x�� Landform and habitat; 
�x�� Aspect; 
�x�� Soil colour and soil type; 
�x�� Rock type; 
�x�� Slope (angle); 
�x�� Percentage of bare ground, logs, twigs and leaves; 
�x�� Vegetation condition; 
�x�� Disturbance (caused by fire, clearing, grazing etc.); 
�x�� Age since fire; 
�x�� Broad floristic formation; 
�x�� Vegetation association description; and 
�x�� Height and percentage ground cover provided by individual plant taxa. 

Other parameters recorded for each study site were: 
�x�� Study site number and date of assessment; 
�x�� Names of the botanists undertaking the assessment; 
�x�� Location description a waypoint – GPS coordinate (GDA94) using a handheld 

GPS; and 
�x�� Photograph number.   
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2.3.3 Targeted Surveys for Conservation Significant Species 
Targeted searches were completed along the entire length of the study area. 
Ground-truthing provided an opportunity to record opportunistic locations for 
Threatened and Priority listed flora and undertake closer examination of specific 
landforms where conservation significan t flora may be expected to occur.  

2.3.4 Weed Survey and Mapping 
Introduced weed species were recorded from the 40 formal quadrats assessed 
within the study area. Opportunistic collections were also made while moving along 
the creekline with targeted weed searches completed in high mo isture habitats of 
the main drainage channel.  

2.3.5 Vegetation Association Mapping 
The vegetation mapping utilised high-resolution aerial photography of the entire 
study area at a scale of 1:10,000, with defi nition of vegetation mapping polygons 
based on contrasting shading patterns reflecti ng differences in vegetation structure. 
Ground-truthing of the study area was com pleted during the survey with vegetation 
descriptions made within selected vege tation polygons to confirm dominant 
structural layers and associated plant taxa. The 40 quadrats (50 m x 50 m or 
2,500m2 in equivalent area) and 237 relevé plots assessed in the field were overlaid 
onto the aerial photography, and flora an d vegetation data was used to provide 
vegetation association descriptions and co nfirm vegetation association boundaries.  

Description of vegetation structure follows the height, life form and density classes 
of Specht (1970) as modified by Alpin (1979) and Trudgen (2009) (see Appendix 1). 
This is largely a structural classification suitable for broader scale mapping, but 
taking all ecologically significant strata into account. Vegetation condition for each 
of the sampling sites was determined using a recognised rating scale (based on 
Keighery 1994, see Appendix 2).  

2.3.6 Vouchering 
At least one voucher specimen was taken for each species collected to verify 
identification. Taxonomy was completed by Dr Jerome Bull at the Western 
Australian Herbarium (WAH), with selected voucher specimens provided to the BHP 
Billiton Iron Ore sponsored botanist, Mr St eve Dillon. Use was made of the WAH for 
confirmation of species identification.  

2.3.7 Field Survey Constraints 
The EPA Guidance Statement for Terrestrial Flora and Vegetation Surveys for 
Environmental Impact Assessment in Western Australia (EPA 2004) list twelve 
potential constraints that field survey s may encounter. These constraints are 
addressed in Table 3.  

 ��
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Table 3 Relevance of constraints, as id entified by EPA (2004), to the flora 
and vegetation survey.   

Constraint Relevance 

Scope The scope was established by BHP Billiton Iron Ore in 
compliance with relevant EPA Guidance Statements. 

Proportion of flora 
collected and identified 

It is likely that a large proportion of the flora occurring 
within the study area has been collected, given the 
intensity of the June 2015 survey effort by Onshore 
Environmental. The seasonal conditions at the time of 
survey were excellent and a wi de variety of ephemeral taxa 
were recorded.  

Sources of information In 2010 Onshore Environmental completed a comprehensive 
desktop review of the previous survey work completed 
within, and in close proximity to, the Yandi study area. This 
review was supported by an additional flora survey by 
Onshore Environmental in 2010. The extensive previous 
survey effort is confirmed by the intensity of records for the 
area on Florabase.   

The proportion of the task 
achieved and further work 
which might be needed 

All allocated tasks detailed in the scope of works were 
achieved during the J une 2015 survey and no further work is 
required at this site.   

Timing / weather / season 
/ cycle 

The survey was completed in June 2015 under excellent 
seasonal conditions.  

Disturbances, e.g. fire, 
flood 

Disturbances within the study area include introduced 
species, grazing of vegetation and damage to the creekline 
by domestic stock (cattle), nearby mine infrastructure, 
flooding and fire (mosaic of burn ages recorded). The 
riparian habitats are preferenti ally used by domestic stock 
which may lead to increased levels of surface erosion and 
weed infestation. There was also visual evidence of tree 
health decline along sections of Marillana Creek fringing 
mining activities.   

Intensity A total of 40 quadrats and 237 releve plots were assessed 
along the 32km length of Ma rillana Creek assessed by 
Onshore Environmental during 2015. This represents an 
intensive survey effort.  

Completeness Given the narrow width of the study area and the intensive 
ground coverage along the entire 32 km length it is 
considered the area has been adequately surveyed.   

Resources Appropriate resources were applied to surveying the study 
area.   

Access problems The entire study area could be accessed by vehicle and on 
foot, noting that vegetation  mapping was facilitated by 
high-resolution aerial photography.   

Availability of contextual 
information 

Approximately 27 flora and vegetation surveys have been 
undertaken within or in close proximity to the study area, 
providing an extensive local database.  

Experience levels The Principal Botanist working on the survey has over 15 
years Pilbara experience, and the accompanying Field 
Botanist has in excess of four years Pilbara experience. 
Together the group has completed numerous surveys in 
close proximity to the study area over recent years.   
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2.3.8 Assessment of Conservation Significance 
The conservation significance of flora and ecological communities are classified on 
a Commonwealth, State and Local level on the basis of various Acts and 
Agreements (EPA Guidance Statement No. 51, EPA 2004), including: 

Commonwealth Level: 
�x�� EPBC Act: The Department of Environment (DoE) lists Threatened Flora 

and Ecological Communities which are determined by the Western 
Australian Threatened Species Scientific Committee according to 
criteria set out in the Act. The Act li sts flora that are considered to be 
of conservation significance under on e of six categories (Appendix 3).   

State Level: 
�x�� WC Act: At a State level native flora species are protected under the WC 

Act – Wildlife Conservation (Rare Flora) Notice. A number of plant 
species are assigned an additional level of conservation significance 
based on a limited number of known populations and the perceived 
threats to these locations. Spec ies of the highest conservation 
significance are gazetted Threatened Flora (T) under subsection 2 of 
section 23F of the Act. It is an offence to take or damage Threatened 
flora without Ministerial approval. Section 23F of the Act  defines ‘to 
take’ as “to gather, pick, cut, pull up, destroy, dig up, remove or injure 
the flora or to cause or permit the same to be done by any means”.  

�x�� DPaW Priority list: DPaW produces a list of Priority species and 
ecological communities (PECs) that have not been assigned statutory 
protection under the WC Act. Priori ty Flora are under consideration for 
declaration as ‘Rare Flora’, classified as in urgent need of further survey 
(Priority One to Three), require mo nitoring every 5-10 years (Priority 
Four) or require a specific conservation program to prevent the taxon 
becoming threatened within five years (Priority 5), see Appendix 4. The 
list of PECs identifies those that need further investigation before 
nomination for TEC status.  

Local Level: 
�x�� Species may be considered of local conservation significance because of 

their patterns of distribution and abundance. Although not formally 
protected by legislation, such species are acknowledged to be in decline 
as a result of threatening processes,  primarily habitat loss through land 
clearing.   

2.4 Vegetation Monitoring Methodology 
The potential impact on flora and vegetation resulting from surface discharge of 
surplus water from the Yandi mine situat ed adjacent to Marillana Creek can be 
assessed by establishing permanent monitoring transects and plots and comparing 
quantitative data for plant biodiv ersity parameters over time.  

A total of five permanent monitoring poin ts were established along the length of 
Marillana Creek; one site situated upstre am of Yandi mine, one site situated 
adjacent to Yandi mine, and three sites situated at increasing distances 
downstream of Yandi mine. Future monitoring of vegetation within transects and 
plots will allow changes in vegetation health  to be identified. Separate monitoring 
procedures were used to assess the understorey and overstorey strata (see 2.4.1 
and 2.4.2). A photo-monitoring point was also established at the north-west corner 
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of each transect.  

2.4.1 Quantitative assessment of understorey vegetation 
Twenty metre by one metre permanent belt  transects were established to sample 
plant density, percent ground cover, and maximum plant height for all plant taxa 
present. Permanent belt transects of twenty contiguous 1m by 1m quadrats were 
established along the western boundary of a larger 20 m by 20 m plot used to 
quantitatively assess trees (see Section 2.4.2 below) (Figure 6).  

The twenty contiguous 1 m 2 quadrats were assessed individually. For each species 
within a quadrat the number present, pe rcentage ground cover, and maximum 
plant height was recorded. Summarised data  gave mean density values (no. plants 
m-2), mean percentage ground cover, and mean maximum plant height for each of 
the five transects. An importance value index (IVI, Mueller-Dombois and Ellenberg 
1974) which considers frequency, density, and cover was calculated for each 
species along a transect line. The total IVI value for all species within each transect 
totalled 300; the greater the dominance of  a particular species the larger the 
individual species’ IVI. A diversity index, Shannon-Wiener (H), and an evenness 
value (J) were also calculated. The ev enness index has a maximum value of one 
which represents an even spread of individuals among species (Magurran 1988).  

2.4.2 Quantitative assessment of trees 
Permanent 20 m by 20 m plots were establi shed to monitor the health and density 
of tree species along Marillana Creek (Figure 6). The western boundary of each plot 
aligned with the 20 m by 1 m belt transe cts described in Section 2.4.1 above. 
Within each plot the height, stem diameter (at breast height) and condition of 
each tree present was recorded.  
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Figure 6 Layout of permanent understo rey belt transect (20, 1m by 1m 
quadrats) and overstorey plots (20m by 20m), established as part of 
the monitoring program.   
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2.4.3 Vegetation Health 
Vegetation health was assessed along transects established at each of the five pre-
determined sites. A score ranging between 0 and 5 (Table 4) was applied on the 
basis of visual evidence of plant stress or deaths. Scores will be compared over 
time to determine whether there is any si gnificant change in vegetation health.  

Table 4: Vegetation health rating table.   

Score Observation 

5 No evidence of stress 
4 Odd plant showing signs of stress 
3 One or Two stressed plants, usually under severe stress, near death 
2 Scattered stressed and dead plants around plot  
1 Susceptible plants dead or dying 
0 Graveyard death, most plants dead  
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3.0 RESULTS: BASELINE SURVEY 
3.1 Desktop Review 

3.1.1 Previous Baseline Flora Surveys 
There were a total of 31 previous flora and vegetation surveys completed within or 
in close proximity to the study area. Ta ble 5 summarises survey timing, proximity 
to the study area, floristics, and occurrence of significant flora (including any 
change of conservation ranking since surveys were completed).   
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Table 5 Summary of results from previous flora and vegetation surveys within, or in  close proximity to, the study area.   

Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

Dames and Moore (1991) 
Yandi Baseline 
Vegetation Survey 
Marillana Creek – Part 1, 
Precommissioning of 
Yandicoogina Iron Ore 
Mine 

Within the study area 
and downstream on 
Marillana Creek 

1st- 7th March 1991 
9 transects along 
drainage lines 

3 vegetation 
associations 

23 taxa 
One introduced weed species: 
*Vachellia farnesiana  

No Threatened or Priority 
Flora 

AGC Woodward Clyde 
(1995) Marillana and 
Weeli Wolli Creeks and 
Paleochannel Vegetation 
and Flora Survey 

Within the study area 
and surrounds 

9th -15th May 1995 
41 vegetation sites 
(including four of 
the 9 established 
above by Dames & 
Moore) 

6 vegetation types 270 taxa 
Seven introduced weed species: 
*Cenchrus ciliaris, *Argemone 
ochroleuca, *Malvastrum 
americanum, *Bidens bipinnata, 
*Sonchus oleraceus, *Vachellia 
farnesiana, *Citrullus lanatus  

No Threatened Flora 
One Priority Flora: 
Rostellularia adscendens var. 
latifolia  (Priority 3) 
Three species were listed as 
Priority flora at the time of 
survey but are no longer 
considered threatened; 
Goodenia stellata, Olearia 
fluvialis,  Eriachne 
tenuiculmis  

Ecologia (1995) Yandi 
Stage 2 Iron Ore Project 
Biological Assessment 
Survey 

Within the study area 
and surrounds 

May- June 1995 
83 flora sites 

22 vegetation 
associations 

345 taxa from 55 families and 156 
genera 
Five introduced weed species: 
*Argemone ochroleuca, *Bidens 
bipinnata, *Cenchrus ciliaris, 
*Malvastrum americanum, *Sonchus 
oleraceus 

No Threatened or Priority 
Flora 
One species was listed as 
Priority flora at the time of 
survey but is no longer 
considered threatened; 
Goodenia stellata  



Riparian Flora and Vegetation Survey 
Marillana Creek 

21��

Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

Halpern Glick Maunsell 
(1996) Yandi Stage 2 Iron 
Ore Project Survey of 
Flora of Interest 

Within the study area 
and surrounds 

24th-27th October 
1996 
Targeted searches 
for flora of 
conservation 
significance 

Not recorded Not recorded No  Threatened or Priority 
Flora 
One species was listed as 
Priority flora at the time of 
survey but is no longer 
considered threatened; 
considered threatened; 
Wedelia sp. Hamersley (A.S. 
Weston 8444) 

Halpern Glick Maunsell 
(1997) Marillana Creek 
Iron Ore Project Survey 
for Goodenia stellata and 
Flora of Interest 

Within the study area 
and surrounds 

28th May- 1st June 
1997 
Targeted searches 
for Goodenia 
stellata 

Not recorded Not recorded No  Threatened or Priority 
Flora 
One species was listed as 
Priority flora at the time of 
survey but is no longer 
considered threatened; 
Goodenia stellata  

BSD (1997) A survey of 
Mexican Poppy 
(*Argemone ochroleuca) 
at Marillana Creek 

Within the study area 
and extending to 
surrounding tributaries 

30th November- 6th 
December 1996 
Targeted searches 
for *Argemone 
ochroleuca 

Not recorded *Argemone ochroleuca was 
recorded at 27 locations 

Not recorded 

Ecologia (1998) Yandi 
Vegetation and Soil 
Survey 

Within the study area 
and surrounds 

27th May – 1st June 
1998 
32 quadrats 

14 vegetation 
associations 

200 taxa from 45 families and 104 
genera 
Seven introduced weed species: 
*Argemone ochroleucra, *Cenchrus 
ciliaris, *Rostraria cristata 1, 
*Malvastrum americanum, 
*Centaurea melitensis 2, *Sonchus 
oleraceus, *Vachellia farnesiana  

No Threatened Flora 
One Priority flora taxon: 
Goodenia nuda (Priority 4) 

                                             
1 It is noted that *Rostraria cristata has not previously been recorded north from a line between Shark Bay and Wiluna.   
2 It is noted that * Centaurea melitensis has not previously been recorded north from a line between Carnarvon and Laverton.   
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Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

Halpern Glick Maunsell 
(1999a) Marillana Creek 
Western Access Corridor 
Biological Assessment 

Western Access 
Corridor runs from 
Mining Area C through 
the Juna Downs 
pastoral lease to the 
Yandi mine site 
Includes some of the 
eastern parts of the 
study area 

23rd -30th April 
1999 
16 vegetation sites 

25 vegetation 
associations 

195 taxa from 40 families and 98 
genera 
Two introduced weed species: 
*Bidens bipinnata,  *Malvastrum 
americanum 

No Threatened or Priority 
Flora 
One species was listed as 
Priority flora at the time of 
survey but is no longer 
considered threatened; 
Goodenia stellata  

Halpern Glick Maunsell 
(1999b) Marillana Creek 
Iron Ore Project Review 
of Biological Reporting 

Within the study area 
and surrounds 

Desktop review 28 vegetation types 
from previous surveys 

493 from 55 families 
Seven introduced weed species: 
*Argemone ochroleuca subsp 
ochroleuca, *Bidens bipinnata, 
*Cenchrus ciliaris, *Centaurea 
melitensis, *Malvastrum 
americanum, *Rostraria cristata, 
*Sonchus oleraceus 

No Threatened Flora 
One Priority flora: Goodenia 
nuda (Priority 4) 
Three species were listed as 
Priority flora at the time of 
survey but are no longer 
considered threatened; 
Goodenia stellata, Olearia 
fluvialis,  Eriachne tenuiculmis  

BHPBIO (2000) Yandi 
Priority Flora Species 
Survey 

Within the study area 
and surrounds 

July 2000 
Targeted survey for 
flora of 
conservation 
significance 

Not recorded Not recorded No  Threatened or Priority 
Flora 
Goodenia nuda (Priority 4) 
could not be relocated 

Ecologia (2001) Yandi 
Proposed Air Strip 
Environmental Clearance 
Survey 

To the north of the 
study area 

26th-27th 
September 2001 

Not recorded 66 taxa from 25 families 
No introduced weed species were 
recorded 

No Threatened or Priority 
Flora 

Ecologia (2002) Yandi 
Airstrip and Access Road 
Rare and Priority Flora 
Survey 

To the north of the 
study area 

14th- 17th March 
2002 
Targeted searches 
of proposed airstrip 
and access road 

3 vegetation types 154 taxa from 38 families 
No introduced weed species were 
recorded 

No Threatened Flora 
One Priority Flora: Isotropis 
parviflora  (Priority 2), 
originally mis-identified as 
Isotropis winneckei  
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Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

Biota (2002) Proposed 
Yandi Airstrip Flora 
Survey 

To the north of the 
study area 

19th August 2002 
Targeted survey to 
flag and report of 
populations of 
species of interest 

Not recorded Not recorded  No Threatened Flora 
One Priority Flora: Isotropis 
parviflora  (Priority 2), 
originally mis-identified as 
Isotropis winneckei  
Species of interest: Senna 
curvistyla and Tephrosia 
arenicola (not conservation 
significant) 

Biota (2002) Mining Area 
C Rail Rare Flora Survey 

40km rail corridor 
between MAC and 
Yandi 
Includes some of the 
eastern parts of the 
study area 

12th-18thNovember 
2001 
Targeted survey for 
flora of 
conservation 
significance 

Not recorded Not recorded No  Threatened or Priority 
Flora 
Four species were listed as 
Priority flora at the time of 
survey but are no longer 
considered threatened; 
Triodia biflora, Triumfetta 
leptacantha, Themeda sp. Mt 
Barricade, Dicrastylis sp. 

Biota (2003) Mining Area 
C Rail Corridor – Seasonal 
Rare Flora Survey Phase II 

40km rail corridor 
between MAC and 
Yandi 
Includes some of the 
eastern parts of the 
study area 

21st - 31st March 
2002 
Targeted survey for 
flora of 
conservation 
significance 

Not recorded Not recorded No  Threatened or Priority 
Flora 
Four species were listed as 
Priority flora at the time of 
survey but are no longer 
considered threatened; 
Triodia biflora, Eriachne 
tenuiculmis, Triumfetta 
leptacantha, Themeda sp. Mt 
Barricade, Goodenia stellata  
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Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

Ecologia (2003a) Yandi 
IOWA Conveyor: Rare and 
Priority Flora Survey 

Within the study area 
and surrounds 

27th March and 19th  
- 21st May 2003 
Targeted survey for 
flora of 
conservation 
significance 

Not recorded 174 taxa were recorded, however 
as the survey was targeting 
Threatened and Priority flora list 
list is not likely to be 
comprehensive 

No Threatened or Priority 
Flora 
Two species were listed as 
Priority flora at the time of 
survey but are no longer 
considered threatened; 
Olearia fluvialis  and Themeda 
sp. Mt Barricade 

Ecologia (2003b) Yandi 
IOWA Conveyor - 
Amendment to Rare and 
Priority Flora Survey 

Within the study area 
and surrounds 

8th August 2003 
Targeted survey for 
Olearia fluvialis  

Not recorded Not recorded No  Threatened or Priority 
Flora 
One species was listed as 
Priority flora at the time of 
survey but is no longer 
considered threatened; 
Olearia fluvialis  

Maunsell (2003) Yandi 
Life of Mine Flora and 
Fauna 

Within and surrounding 
the study area 

23rd – 28th 
September 2003 
Targeted survey for 
flora of 
conservation 
significance 

Not recorded Five introduced weed species: 
*Acetosa vesicaria, *Argemone 
ochroleuca, *Bidens bipinnata, 
*Cenchrus ciliaris, *Sisymbrium 
orientale  

No Threatened or Priority 
Flora 
Two species were listed as 
Priority flora at the time of 
survey but are no longer 
considered threatened; 
Olearia fluvialis,  Goodenia 
stellata  

Ecologia (2004) Yandi 
Stockyard and Overland 
Conveyor Fauna and Flora 
Assessment 

Within and surrounding 
the study area 

18th -19th October 
2004 

2 vegetation types Not recorded No Threatened Flora 
One Priority Flora: Isotropis 
parvifolia  (Priority 2), 
originally mis-identified as 
Isotropis winneckei  
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Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

Maunsell (2004) Yandi 
Flora and Vegetation 
Survey Lease M47 292 
and E4 Drill Lines 

To the north of the 
study area 

15th-16th December 
2003 
Targeted searches 
for flora of 
conservation 
significance 

Seven vegetation 
associations 

Not recorded No Threatened or Priority 
Flora 
One species was listed as 
Priority flora at the time of 
survey but is no longer 
considered threatened; 
Olearia fluvialis  

Ecologia (2006) Yandi Rail 
Corridor DRF and Priority 
Flora Assessment 

To the north of the 
study area 

19th -20th May 2006 
Targeted searches 
for flora of 
conservation 
significance 

Six vegetation 
associations 

131 from 37 families and 84 genera 
Seven introduced weed species: 
*Bidens bipinnata, *Cenchrus 
ciliaris, *Sonchus oleraceus, 
*Malvastrum americanum, *Acetosa 
vesicaria, *Solanum nigrum,  
*Citrullus  lanatus 

No Threatened or Priority 
Flora 

Ecologia (2007b) Yandi 
Mine Extension RGP5 EIA 
Flora Survey Interim 
Report Post Phase 1 
Survey 

Within the study area 
and surrounds 

13th - 20th 

November 2007 
Not recorded 212 taxa from 38 families and 93 

genera 
Four introduced weed species: 
*Argemone ochroleuca subsp. 
ochroleuca, *Sonchus oleraceus, 
*Malvastrum americanum, 
*Cenchrus ciliaris 

No Threatened or Priority 
Flora 
One species of interest: Sida 
sp. 

Ecologia (2008) Two 
Phase Assessment of the 
Flora and Vegetation of 
the Proposed Marillana 
Creek (Yandi) Mine 
Extension Areas RGP5-
KBR 

Within the study area 
and surrounds 

13th - 19th 

November 2007 
and 10th - 17th 
March 2008 
119 quadrats 

10 vegetation 
associations 

333 taxa from 52 families and 138 
genera 
Nine introduced weed species: 
*Argemone ochroleuca, 
*Malvastrum americanum, 
*Cenchrus ciliaris, *Sonchus 
oleraceus, *Aerva javanica, *Bidens 
bipinnata , *Cucumis melo subsp. 
agrestis, *Cynodon dactylon, 
*Vachellia farnesiana  

No Threatened or Priority 
Flora 
One species was listed as 
Priority flora at the time of 
survey but is no longer 
considered threatened; 
Tephrosia sp. Cathedral Gorge 
(F.H. Mollemans 2420) 
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Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

ENV (2008) RGP5 M270SA 
Flora and Vegetation 
Assessment 

~20km north-east of 
the study area 

22nd April 2008 
7 quadrats 

5 vegetation 
associations 

114 taxa from 30 families and 58 
genera 
Three introduced weed species: 
*Aerva javanica, *Cenchrus ciliaris 

No Threatened or Priority 
Flora 

ENV (2009c) RGP5 Yandi 
Flora Survey and 
Assessment of Barimunya 
Airport and a Potential 
Borrow Area 

~10km north-east of 
the study area 

24th - 27th 
September 2008 
8 quadrats 

4 vegetation 
associations 
(Barimunya Airport) 
3 vegetation 
associations (Potential 
borrow area) 

Barimunya Airport: 79 taxa from 24 
families and 44 genera. 
Potential borrow areas: 84 taxa 
from 28 families and 52 genera. 
One introduced weed species: 
*Cucumis melo subsp. agrestis 

No Threatened or Priority 
Flora 

ENV (2009b) Western 2 & 
Western 1 Waste Dump 
Flora and Assessment 

Within the study area 
and surrounds 

22nd-23rd 
September 2007 
16 quadrats 

7 vegetation types 163 taxa from 36 families and 76 
genera 
Three introduced weed species: 
*Argemone ochroleuca, *Bidens 
bipinnata,  *Chloris virgata  

No Threatened Flora 
One Priority flora species: 
Rostellularia adscendens var. 
latifolia (Priority 3) 

ENV (2009d) Central 3 
Flora and Vegetation 
Assessment 

~3km to the north of 
the study area 

19th - 24th 
September 2007 
9 quadrats 

Six 
vegetation/landform 
types 

128 taxa from 38 families and 74 
genera 
Four introduced weed species: 
*Acetosa vesicaria, *Solanum 
nigrum, *Sonchus asper3, *Vachellia 
farnesiana 

No Threatened or Priority 
Flora 

ENV (2009a) Western 6, 
7, and 8 Flora and 
Vegetation Assessment 

Within the study area 
and surrounds 

22nd - 23rd 
September 2007 
17 quadrats 

Eight vegetation 
associations 

133 taxa from 35 families and 76 
genera 
Six introduced weed species: 
*Bidens bipinnata, *Cenchrus 
ciliaris , *Malvastrum americanum, 
*Setaria verticillata , *Sonchus 
oleraceus, *Vachellia farnesiana  

No Threatened or Priority 
Flora 
One species of interest; 
Hibiscus aff. gardneri 

                                             
3 No previous collections from  the Pilbara and determined to  be a misidentification.  
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Report Proximity to Study Area Survey Timing & 
Intensity 

Vegetation 
Associations and 
Landform 

Floristics and Weeds Significant Flora 

GHD (2010) Report for 
Yandi W1 and W4 OSA 
Targeted Rare and 
Priority Flora Survey 

Within the study area 
and surrounds 

16th -19th February 
2010 
Targeted survey for 
flora of 
conservation 
significance 

Five vegetation 
associations 

No species inventory 
Two introduced weed species: 
*Malvastrum americanum, 
*Vachellia farnesiana  

No Threatened or Priority 
Flora 

BHPBIO 2010b) Declared 
Rare Flora (DRF) and 
Priority flora search at 
Yandi - Proposed haul 
road crossing at Marillana 
Creek 

Within the study area 
and surrounds 

28th September 
2010 

Not recorded 41 taxa form  20 introduced weed 
species: *Malvastrum americanum,  
*Argemone ochroleuca 

No Threatened or Priority 
Flora 

Onshore Environmental 
(2011) Yandi Flora and 
Vegetation Review 

Within the study area 
and surrounds 

9th - 16th December 
2010 
Targeted survey 
and desktop review 

24 vegetation 
associations 

452 taxa form 56 families and 178 
genera 
Twenty introduced weed species : 
*Acetosa vesicaria, *Aerva 
javanica, *Argemone ochroleuca 
subsp. ochroleuca, *Bidens 
bipinnata, *Cenchrus ciliaris, 
Centaurea melitensis, *Chloris 
virgarta, *Citrullus lanatus, 
*Conyza bonariensis, *Cucumis 
melo subsp. agrestis, *Cynodon 
dactylon, *Latuca serriola forma 
serriola, *Malvastrum americanum, 
*Polypogon monspeliensis, 
*Rostaria cistata, Setaria 
verticillata, *Sisymbrium 
orientale, *Solanum nigrum, 
*Sonchus oleraceus, *Vachellia 
farnesiana 

One Threatened species: 
Lepidium catapycnon (T) 
Three Priority flora: Acacia 
subtiliformis (Priority 3), 
Rostellularia adscendens var. 
latifolia (Priority 3), Goodenia 
nuda (Priority 4) 
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3.1.2 Previous Riparian Monitoring Surveys 
Equinox Environmental was recently commissioned by BHP Billiton to review 
existing riparian vegetation monitoring  programs at Marillana Creek, Homestead 
Creek and Jimblebar Creek (Equinox Environmental 2015). Currently there are a 
total of 16 vegetation health monitoring si tes located along the length of Marillana 
Creek. The monitoring aims to detect impacts to riparian vegetation from 
groundwater drawdown and surplus mine water discharge. The monitoring sites 
include a reference point situated upstream  of the discharge, along with one site 
within the wetted fringe. The remaining site s are positioned to monitor the impact 
of groundwater drawdown.  

Quarterly monitoring of these sites is undertaken by Astron Environmental. 
Monitoring includes measurements of predawn and midday leaf water potentials 
and quantitative measurement of canopy  density. Additionally qualitative 
measurements of canopy cover and condit ion are also recorded. The monitoring 
has recorded the deaths of 12 sample trees between the commencement of 
monitoring in 2009 and June 2012 (Astron 2012). In 2013 significant reductions in 
leaf water potential were recorded at one discharge site and three drawdown sites 
compared to the reference site. No sign ificant difference in foliar cover was 
recorded between the reference site and the other sites. The proportion of trees in 
decline increased at the majority of si tes including the reference site (Astron 
Environmental 2013).  

3.1.3 Threatened Flora listed under the EPBC Act 
A search of the EPBC Act Protected Matters database was undertaken within a 50 
km buffer of the study area (DoE 2015). Th e database search listed two Threatened 
Flora or their habitat as likely to occur within the study area; Lepidium catapycnon 
(Hamersley Lepidium) and Thryptomene wittweri  (Mountain Thryptomene). No 
Threatened Ecological Communities (TECs) were recorded during the search.   

3.1.4 Threatened Flora listed under the IUCN Red List 
A search of the International Union for Cons ervation of Nature (IUCN) database was 
conducted (IUCN 2015). No Threatened Flora was listed as likely to occur within 
the study area from this search.  

3.1.5 Threatened Flora listed under the WA Wildlife Conservation (Rare Flora) 
Notice 2014 

The DPaW search identified two Threatened  Flora taxa as occurring within a 50 km 
radius of the study area; Lepidium catapycnon and Thryptomene wittweri.  

3.1.6 Priority Flora recognised by the DPaW 
The DPaW rare flora database search (DPaW 2015a) identified 87 Priority flora taxa 
as potentially occurring within a 50 km radius of the study area (Table 6).   
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Table 6 Significant flora previously record ed from a 50 km search radius of the 
study area (DPaW 2015a). SCC - State Conservation Code (WC Act) and 
DPaW (2013), FCC - Federal Conservation Code (EPBC Act).   

Species SCC FCC 

Acacia bromilowiana 4  
Acacia daweana 3  
Acacia effusa 3  
Acacia subtiliformis 3  
Adiantum capillus-veneris 2  
Amaranthus centralis 3  
Aristida jerichoensis  var. subspinulifera  1  
Astrebla lappacea 3  
Atriplex flabelliformis 3  
Atriplex lindleyi  subsp. conduplicata  3  
Barbula ehrenbergii 1  
Bothriochloa decipiens  var.  cloncurrensis 1  
Brachyscome sp. Wanna Munna Flats (S. van Leeuwen 4662) 1  
Calotis latiuscula 3  
Calotis squamigera 1  
Cochlospermum macnamarae 1  
Crotalaria smithiana 3  
Dampiera anonyma 3  
Dampiera metallorum 3  
Dicladanthera glabra 2  
Eragrostis sp. Mt Robinson (S. van Leeuwen 4109) 1  
Eremophila appressa 1  
Eremophila forrestii  subsp. Pingandy (M.E. Trudgen 2662) 2  
Eremophila magnifica  subsp. magnifica  4  
Eremophila magnifica  subsp. velutina  3  
Eremophila pilosa  1  
Eremophila rigida  3  
Eremophila sp. Hamersley Range (K. Walker KW 136) PN 1  
Eremophila sp. Rudall River (P.G. Wilson 10512) PN 2  
Eremophila sp. Snowy Mountain (S. van Leeuwen 3737) 1  
Eremophila sp. West Angelas (S. van Leeuwen 4068) 1  
Eucalyptus lucens 1  
Eucalyptus rowleyi  3  
Euphorbia parvicaruncula 1  
Fimbristylis sieberiana 3  
Geijera salicifolia  3  
Genus sp. Hamersley Range hilltops (S. van Leeuwen 4345) 1  
Glycine falcata 3  
Goodenia hartiana 2  
Goodenia lyrata 3  
Goodenia nuda 4  
Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) 3  
Grevillea  sp. Turee (J. Bull & G. Ho pkinson ONS JJ 01.01) PN 1  
Gymnanthera cunninghamii 3  
Hibiscus sp. Gurinbiddy Range (M.E. Trudgen MET 15708) 2  
Hibiscus sp. Mt Brockman (E. Thoma ET 1354) PN 1  
Indigofera  sp. Bungaroo Creek (S. van Leeuwen 4301) 3  
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Species SCC FCC 

Indigofera  sp. Gilesii (M.E. Trudgen 15869) PN 3  
Iotasperma sessilifolium 3  
Ipomoea racemigera 1  
Isotropis parviflora  2  
Lepidium catapycnon T V 
Maireana prosthecochaeta 3  
Myriocephalus scalpellus 1  
Nicotiana heterantha 1  
Nicotiana umbratica 3  
Oldenlandia sp. Hamersley Station (A.A. Mitchell PRP 1479) 3  
Olearia mucronata  3  
Oxalis sp. Pilbara (M.E. Trudgen 12725) 2  
Pentalepis trichodesmoides  subsp. hispida  2  
Peplidium sp. fortescue marsh (S. van Leeuwen 4865) 1  
Pilbara trudgenii 2  
Polymeria distigma  3  
Ptilotus subspinescens 3  
Rhagodia sp. Hamersley (M. Trudgen 17794) 3  
Rhynchosia bungarensis 4  
Rostellularia adscendens var.  latifolia  3  
Scaevola sp. Hamersley Range basalts (S. van Leeuwen 3675) 2  
Sida sp. Barlee Range (S. van Leeuwen 1642) 3  
Sida sp. Hamersley Range (K. Newbey 10692) 1  
Solanum albostellatum 3  
Solanum sp. Gurinbiddy Range (M.E. Trudgen & M. Trudgen MET 
12775) PN 

3  

Spartothamnella puberula 2  
Stemodia sp. Battle Hill (A.L. Payne 1006 ) 1  
Swainsona thompsoniana 3  
Tecticornia medusa 3  
Tecticornia sp. Christmas Creek (K.A. Shepherd & T. Colmer et al. 
KS 1063) 

1  

Tetratheca fordiana 1  
Teucrium pilbaranum 1  
Themeda sp. Hamersley Station (M.E. Trudgen 11431) 3  
Thryptomene wittweri T V 
Triodia  sp. Karijini (S. van Leeuwen 4111) PN 1  
Triodia  sp. Mt Ella (M.E. Trudgen 12739) 3  
Triodia  sp. Robe River (M.E. Trudgen et al. MET 12367) 3  
Triodia triticoides  1  
Vittadinia  sp. Coondewanna Flats (S. van Leeuwen 4684) 1  
Whiteochloa capillipes 3  
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3.1.7 TECs listed under State and Federal Legislation 
A search of the EPBC Act Protected Matters database (DoE 2015) confirmed there 
were no Federal listed TECs previously recorded from within, or adjacent to, the 
study area. Similarly, a search of the State database by DPaW (2015b) confirmed 
there were no currently listed TEC records for the immediate study area.   

3.1.8 PECs recognised by DPaW 
A search of the DPaW’s Threatened and Priority Ecological Communities database 
confirmed that a Priority 1 PEC occurs a pproximately 15 km south of the study area 
at Weeli Wolli Spring (Figure 7). The ripari an woodland and forest associations of 
the Weeli Wolli Spring community are unusual due to the continuous occurrence of 
tall Melaleuca argentea trees and species composition of the understorey. The 
sedge and herbfield communities that fringe many of the pools and associated 
water bodies along the main channels of Weeli Wolli Creek have not been recorded 
from any other wetland site in the Pilbara.  

Other PECs occurring within 50 km of the study area are listed below (Figure 7): 
�x�� Fortescue Valley Sand Dunes (Priority 3iii); 
�x�� Brockman Iron cracking clay communities (Priority 1); 
�x�� Coolibah – Lignum Flats (subtype 1, Priority 3i); 
�x�� Coolibah – Lignum Flats (subtype 2, Priority 1); 
�x�� Fortescue Marsh (Priority 1); 
�x�� Freshwater claypans of the Fort escue Valley (Priority 1); and 
�x�� West Angelas Cracking Clays (Priority 1).  
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3.2 Flora Species 
A total number of 399  plant taxa (including varieties and subspecies) from 58 
families and 186 genera were recorded from the study area in June 2015 (Table 7, 
Appendix 5). Species representation was greatest among the Fabaceae, Poaceae, 
Malvaceae, Asteraceae, Amaranthaceae, Cyperaceae and Goodeniaceae families, 
which is typical for the Pilbara Bioregion. The most speciose genus was Acacia (28 
taxa), followed by Ptilotus  (12 taxa) Senna (10 taxa), Goodenia (10 taxa) and 
Tephrosia (9 taxa).  

Table 7 Statistics for total flora recorded from the study area.  

Overview No. Taxa 

Families 58 
Genera 186 
Taxa (species, subspecies, varieties) 398 
Native Taxa 376 
Introduced Taxa 22 
Threatened Flora 0 
Priority Flora 6 

Speciose Families No. Taxa 

Fabaceae 67 
Poaceae 67 
Malvaceae 35 
Asteraceae 28 
Amaranthaceae 22 
Cyperaceae 18 
Goodeniaceae 16 
Convolvulaceae 14 
Myrtaceae 12 

Speciose Genera No. Taxa 

Acacia   (Fabaceae) 28 
Ptilotus   (Amaranthaceae) 12 
Senna   (Fabaceae) 10 
Goodenia   (Goodeniaceae) 10 
Tephrosia   (Fabaceae) 9 
Sida   (Malvaceae) 8 

Cyperus������(Cyperaceae) 8 

Abutilon������(Malvaceae) 7 

Triodia������(Poaceae) 7 

Eragrostis������(Poaceae) 6 

Eremophila������(Scrophulariaceae) 6 

Eriachne������(Poaceae) 6 

Eucalyptus������(Myrtaceae) 6 

Hibiscus������(Malvaceae) 6 

Pluchea������(Asteraceae) 6 
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3.3 Significant Flora 

3.3.1 Threatened Flora listed under the WC Act and EPBC Act 
No plant taxon gazetted as Threatened Flora (T) pursuant to subsection (2) of 
Section 23F of the WC Act or listed und er the EPBC Act was recorded from the 
study area.   

3.3.2 Significant Flora 
Six Priority flora taxa as defined by DPaW were recorded from the study area; 
Amaranthus centralis (Priority 3), Aristida lazaridis (Priority 2), Goodenia nuda 
(Priority 4), Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) (Priority 3), Ipomoea 
racemigera (Priority 2) and Rostellularia adscendens var. latifolia (Priority 3) 
(Table 8, Figure 8, Appendix 6).  
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Site�� Genus�� Species�� Ifra�rRank�� Infra�rName�� Ht��(m)�� %��Cover��

MC33�� Jasminum�� didymum�� subsp.�� lineare�� 1�� <2��

MC33�� Lysiana�� casuarinae�� ���� ���� 5�� <2��

MC33�� Malvastrum�� americanum�� ���� ���� 0.5�� <2��

MC33�� Melhania�� oblongifolia�� ���� ���� 0.2�� <2��

MC33�� Notoleptopus�� decaisnei�� var.�� Orbicularis�� (A.B.��
Craig��428)����

0.2�� <2��

MC33�� Paraneurachne�� muelleri�� ���� ���� 0.5�� <2��

MC33�� Paspalidium�� basicladum�� ���� ���� 0.3�� <2��

MC33�� Perotis�� rara�� ���� ���� 0.1�� <2��

MC33�� Phyllanthus�� erwinii�� ���� ���� 0.1�� <2��

MC33�� Phyllanthus�� maderaspatensis�� ���� ���� 0.5�� <2��

MC33�� Polymeria�� ambigua�� ���� ���� 0.1�� <2��

MC33�� Portulaca�� oleracea�� ���� ���� 0.05�� <2��

MC33�� Pterocaulon�� sphacelatum�� ���� ���� 0.2�� <2��

MC33�� Rhynchosia�� minima�� ���� ���� 0.2�� <2��

MC33�� Rostellularia�� adscendens�� var.�� latifolia�� 0.4�� <2��

MC33�� Sclerolaena�� cornishiana�� ���� ���� 0.4�� <2��

MC33�� Setaria�� verticillata�� ���� ���� 0.5�� <2��

MC33�� Sida�� fibulifera�� ���� ���� 0.2�� <2��

MC33�� Sida�� fibulifera�� ���� ���� 0.2�� <2��

MC33�� Sida� � � �� �sp.�� Spiciform�� panicles��
(E.�� Leyland�� s.n.��
14/8/90)��

0.2�� <2��

MC33�� Sigesbeckia�� orientalis�� ���� ���� 0.3�� <2��

MC33�� Stylobasium�� spathulatum�� ���� ���� 2�� 2��to��10��

MC33�� Tephrosia�� rosea�� var.�� Fortescue�� creeks��
(M.I.H.�� Brooker��
2186)��

0.4�� <2��

MC33�� Themeda�� triandra�� ���� ���� 0.5�� 2��to��10��

MC33�� Triodia�� pungens�� ���� ���� 1�� 2��to��10��

MC33�� Vachellia�� farnesiana�� ���� ���� 2.5�� <2��

MC33�� Waltheria�� indica�� ���� ���� 0.5�� <2��

MC34�� Abutilon�� macrum�� ���� ���� 1�� <2��

MC34�� Acacia�� ampliceps�� ���� ���� 6�� 2��to��10��

MC34�� Acacia�� coriacea�� subsp.�� pendens�� 8�� 11��to��30��

MC34�� Androcalva�� luteiflora�� ���� ���� 2�� <2��

MC34�� Argemone�� ochroleuca�� subsp.�� ochroleuca�� 0.1�� <2��

MC34�� Atalaya�� hemiglauca�� ���� ���� 6�� 2��to��10��

MC34�� Bidens�� bipinnata�� ���� ���� 0.3�� <2��

MC34�� Boerhavia�� coccinea�� ���� ���� 0.2�� <2��

MC34�� Cenchrus�� ciliaris�� ���� ���� 1�� <2��

MC34�� Centipeda�� minima�� subsp.�� macrocephala�� 0.2�� <2��

MC34�� Cleome�� viscosa�� ���� ���� 0.1�� <2��

MC34�� Clerodendrum�� floribundum�� var.�� angustifolium�� 1�� <2��

MC34�� Corchorus�� crozophorifolius�� ���� ���� 1�� <2��

MC34�� Cucumis�� variabilis�� ���� ���� 0.3�� <2��

MC34�� Cymbopogon�� procerus�� ���� ���� 1.5�� <2��

MC34�� Cyperus�� vaginatus�� ���� ���� 1�� 2��to��10��

MC34�� Dicladanthera�� forrestii�� ���� ���� 0.5�� <2��

MC34�� Duperreya�� commixta�� ���� ���� 1�� <2��

MC34�� Enneapogon�� lindleyanus�� ���� ���� 0.6�� <2��

MC34�� Eriachne�� tenuiculmis�� ���� ���� 0.5�� <2��
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MC34�� Eucalyptus�� camaldulensis�� ���� ���� 15�� 11��to��30��

MC34�� Eucalyptus�� victrix�� ���� ���� 15�� 2��to��10��

MC34�� Eulalia�� aurea�� ���� ���� 1�� 2��to��10��

MC34�� Euphorbia�� biconvexa�� ���� ���� 0.2�� <2��

MC34�� Euphorbia�� tannensis�� subsp.�� eremophila�� 0.6�� <2��

MC34�� Glycine�� canescens�� ���� ���� 0.3�� 2��to��10��

MC34�� Gossypium�� robinsonii�� ���� ���� 1�� <2��

MC34�� Hybanthus�� aurantiacus�� ���� ���� 0.5�� <2��

MC34�� Indigofera�� monophylla�� ���� ���� 0.2�� <2��

MC34�� Ipomoea�� muelleri�� ���� ���� 0.2�� <2��

MC34�� Lepidium�� muelleri�rferdinandii�� ���� ���� 0.2�� <2��

MC34�� Melaleuca�� argentea�� ���� ���� 10�� 2��to��10��

MC34�� Melaleuca�� glomerata�� ���� ���� 6�� 2��to��10��

MC34�� Paspalidium�� basicladum�� ���� ���� 0.5�� <2��

MC34�� Phyllanthus�� maderaspatensis�� ���� ���� 0.5�� <2��

MC34�� Pluchea�� rubelliflora�� ���� ���� 0.2�� <2��

MC34�� Potamogeton�� tricarinatus�� ���� ���� 1�� 2��to��10��

MC34�� Ptilotus�� astrolasius�� ���� ���� 0.4�� <2��

MC34�� Setaria�� verticillata�� ���� ���� 0.3�� <2��

MC34�� Solanum�� nigrum�� ���� ���� 0.5�� <2��

MC34�� Sonchus�� oleraceus�� ���� ���� 0.2�� <2��

MC34�� Sorghum�� plumosum�� ���� ���� 2�� <2��

MC34�� Tephrosia�� rosea�� var.�� Fortescue�� creeks��
(M.I.H.�� Brooker��
2186)��

0.5�� <2��

MC34�� Themeda�� triandra�� ���� ���� 0.5�� 2��to��10��

MC34�� Triodia�� pungens�� ���� ���� 1�� <2��

MC34�� Typha�� domingensis�� ���� ���� 2.5�� 31��to��70��

MC34�� Vigna�� lanceolata�� ���� ���� 0.3�� <2��

MC34�� Waltheria�� indica�� ���� ���� 0.5�� <2��

MC35�� Abutilon� � � �� �sp.�� indet�� 0.1�� <2��

MC35�� Acacia�� dictyophleba�� ���� ���� 1�� <2��

MC35�� Acacia�� pachyacra�� ���� ���� 2�� <2��

MC35�� Acacia�� pruinocarpa�� ���� ���� 2�� <2��

MC35�� Acacia�� pyrifolia�� ���� ���� 1�� <2��

MC35�� Acetosa�� vesicaria�� ���� ���� 0.4�� <2��

MC35�� Alternanthera�� nana�� ���� ���� 0.3�� <2��

MC35�� Amaranthus�� undulatus�� ���� ���� 0.4�� <2��

MC35�� Androcalva�� luteiflora�� ���� ���� 1�� <2��

MC35�� Aristida�� holathera�� var.�� holathera�� 0.5�� <2��

MC35�� Atalaya�� hemiglauca�� ���� ���� 2�� <2��

MC35�� Boerhavia�� coccinea�� ���� ���� 0.1�� <2��

MC35�� Bonamia�� erecta�� ���� ���� 0.25�� <2��

MC35�� Calotis�� hispidula�� ���� ���� 0.1�� <2��

MC35�� Cenchrus�� ciliaris�� ���� ���� 0.2�� 2��to��10��

MC35�� Chrysocephalum�� apiculatum�� ���� ���� 0.3�� <2��

MC35�� Cleome�� viscosa�� ���� ���� 0.2�� <2��

MC35�� Corymbia�� aspera�� ���� ���� 8�� <2��

MC35�� Dactylotenium�� radulans�� ���� ���� 0.1�� <2��

MC35�� Dicrastylis�� cordifolia�� ���� ���� 1�� <2��

MC35�� Duperreya�� commixta�� ���� ���� 1�� <2��
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MC35�� Enneapogon�� lindleyanus�� ���� ���� 0.3�� <2��

MC35�� Enneapogon�� polyphyllus�� ���� ���� 0.2�� <2��

MC35�� Eragrostis�� cumingii�� ���� ���� 0.1�� <2��

MC35�� Eragrostis�� eriopoda�� ���� ���� 0.4�� <2��

MC35�� Eremophila�� longifolia�� ���� ���� 1�� <2��

MC35�� Euphorbia�� australis�� var.�� subtomentosa�� 0.1�� <2��

MC35�� Euphorbia�� tannensis�� subsp.�� eremophila�� 0.3�� <2��

MC35�� Euphorbia���� trigonosperma�� ���� ���� 0.3�� <2��

MC35�� Evolvulus�� alsinoides�� var.�� decumbens�� 0.1�� <2��

MC35�� Gossypium�� australe�� ���� ���� 0.5�� <2��

MC35�� Gossypium�� robinsonii�� ���� ���� 2�� 2��to��10��

MC35�� Hakea�� lorea�� subsp.�� lorea�� 2�� <2��

MC35�� Heliotropium�� chrysocarpum�� ���� ���� 0.2�� <2��

MC35�� Hibiscus�� sturtii�� var.�� campylochlamys�� 0.3�� <2��

MC35�� Hybanthus�� aurantiacus�� ���� ���� 0.4�� <2��

MC35�� Indigofera�� linnaei�� ���� ���� 0.15�� <2��

MC35�� Ipomoea�� muelleri�� ���� ���� 0.1�� <2��

MC35�� Ipomoea�� muelleri�� ���� ���� 0.1�� <2��

MC35�� Notoleptopus�� decaisnei�� var.�� Orbicularis�� (A.B.��
Craig��428)����

0.2�� <2��

MC35�� Paraneurachne�� muelleri�� ���� ���� 0.5�� <2��

MC35�� Paspalidium�� rarum�� ���� ���� 0.1�� <2��

MC35�� Perotis�� rara�� ���� ���� 0.1�� <2��

MC35�� Polymeria�� ambigua�� ���� ���� 0.1�� <2��

MC35�� Portulaca�� oleracea�� ���� ���� 0.02�� <2��

MC35�� Ptilotus�� astrolasius�� ���� ���� 0.4�� <2��

MC35�� Ptilotus�� carinatus�� ���� ���� 0.3�� <2��

MC35�� Ptilotus�� nobilis�� ���� ���� 0.5�� <2��

MC35�� Rhynchosia�� minima�� ���� ���� 0.2�� <2��

MC35�� Salsola�� australis�� ���� ���� 0.3�� <2��

MC35�� Senna�� notabilis�� ���� ���� 0.6�� <2��

MC35�� Sida�� fibulifera�� ���� ���� 0.4�� <2��

MC35�� Sida�� fibulifera�� ���� ���� 0.3�� <2��

MC35�� Sida� � � �� �sp.�� Spiciform�� panicles��
(E.�� Leyland�� s.n.��
14/8/90)��

1.5�� <2��

MC35�� Solanum�� phlomoides�� ���� ���� 0.2�� <2��

MC35�� Sporobolus�� australasicus�� ���� ���� 0.2�� <2��

MC35�� Tragus�� australianus�� ���� ���� 0.1�� <2��

MC35�� Triodia�� pungens�� ���� ���� 1�� 31��to��70��

MC35�� Triraphis�� mollis�� ���� ���� 0.2�� <2��

MC35�� Vachellia�� farnesiana�� ���� ���� 2�� <2��

MC35�� Waltheria�� indica�� ���� ���� 0.4�� <2��

MC36�� Acacia�� adoxa�� var.�� adoxa�� 0.25�� 2��to��10��

MC36�� Acacia�� ancistrocarpa�� ���� ���� 2�� <2��

MC36�� Acacia�� dictyophleba�� ���� ���� 1�� <2��

MC36�� Acacia�� inaequilatera�� ���� ���� 2�� <2��

MC36�� Acacia�� monticola�� ���� ���� 2�� <2��

MC36�� Acacia�� pruinocarpa�� ���� ���� 6�� 2��to��10��

MC36�� Atalaya�� hemiglauca�� ���� ���� 2�� <2��

MC36�� Bonamia�� media�� ���� ���� 0.1�� <2��
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MC36�� Clerodendrum�� floribundum�� var.�� angustifolium�� 2�� <2��

MC36�� Corchorus�� lasiocarpus�� subsp.�� lasiocarpus�� 1�� 11��to��30��

MC36�� Cucumis�� variabilis�� ���� ���� 0.3�� <2��

MC36�� Dipteracanthus�� australasicus�� subsp.�� australasicus�� 0.45�� <2��

MC36�� Duperreya�� commixta�� ���� ���� 1�� <2��

MC36�� Dysphania�� rhadinostachya�� ���� ���� 0.2�� <2��

MC36�� Enneapogon�� lindleyanus�� ���� ���� 0.4�� <2��

MC36�� Enneapogon�� polyphyllus�� ���� ���� 0.3�� <2��

MC36�� Eremophila�� longifolia�� ���� ���� 1�� <2��

MC36�� Eriachne�� lanata�� ���� ���� 0.5�� <2��

MC36�� Eriachne�� mucronata�� ���� ���� 0.35�� <2��

MC36�� Eriachne�� pulchella�� subsp.�� dominii�� 0.1�� <2��

MC36�� Eucalyptus�� leucophloa�� subsp.�� leucophloia�� 8�� 2��to��10��

MC36�� Gomphrena�� cunninghamii�� ���� ���� 0.1�� <2��

MC36�� Goodenia�� microptera�� ���� ���� 0.4�� <2��

MC36�� Goodenia�� stobbsiana�� ���� ���� 0.4�� <2��

MC36�� Gossypium�� australe�� ���� ���� 1�� <2��

MC36�� Gossypium�� robinsonii�� ���� ���� 2�� <2��

MC36�� Grevillea�� wickhamii�� subsp.�� hispidula�� 3�� <2��

MC36�� Hibiscus�� coatesii�� ���� ���� 0.4�� <2��

MC36�� Indigofera�� monophylla�� ���� ���� 0.4�� <2��

MC36�� Jasminum�� didymum�� subsp.�� lineare�� 1�� <2��

MC36�� Paraneurachne�� muelleri�� ���� ���� 0.4�� <2��

MC36�� Ptilotus�� astrolasius�� ���� ���� 0.4�� <2��

MC36�� Ptilotus�� calostachyus�� ���� ���� 1�� <2��

MC36�� Ptilotus�� nobilis�� ���� ���� 1�� <2��

MC36�� Senna�� glutinosa�� subsp.�� glutinosa�� 1�� <2��

MC36�� Senna�� glutinosa�� subsp.�� pruinosa�� 0.5�� <2��

MC36�� Sida�� arenicola�� ���� ���� 1.5�� <2��

MC36�� Sida�� echinocarpa�� ���� ���� 0.5�� <2��

MC36�� Sida� � � �� �sp.�� Pilbara�� (A.�� A.��
Mitchell��PRP��1543)��

0.6�� <2��

MC36�� Solanum�� phlomoides�� ���� ���� 0.4�� <2��

MC36�� Tephrosia�� oxalidea�� ���� ���� 0.1�� <2��

MC36�� Tephrosia�� virens�� ���� ���� 1�� <2��

MC36�� Tribulus�� hirsutus�� ���� ���� 0.1�� <2��

MC36�� Tribulus�� platypterus�� ���� ���� 0.5�� <2��

MC36�� Triodia�� pungens�� ���� ���� 1�� 2��to��10��

MC36�� Triodia�� wiseana�� ���� ���� 1�� 2��to��10��

MC37�� Abutilon�� otocarpum�� ���� ���� 0.2�� <2��

MC37�� Acacia�� citrinoviridis�� ���� ���� 6�� <2��

MC37�� Acacia�� coriacea�� subsp.�� pendens�� 8�� 2��to��10��

MC37�� Acacia�� pyrifolia�� ���� ���� 1.5�� <2��

MC37�� Acetosa�� vesicaria�� ���� ���� 0.3�� <2��

MC37�� Alternanthera�� nana�� ���� ���� 0.2�� <2��

MC37�� Alternanthera�� nodiflora�� ���� ���� 0.1�� <2��

MC37�� Amaranthus�� undulatus�� ���� ���� 0.4�� <2��

MC37�� Amaranthus�� undulatus�� ���� ���� 0.2�� <2��

MC37�� Ammannia�� multiflora�� ���� ���� 0.25�� <2��

MC37�� Argemone�� ochroleuca�� subsp.�� ochroleuca�� 0.2�� <2��

MC37�� Atalaya�� hemiglauca�� ���� ���� 2�� <2��
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MC37�� Bergia�� trimera�� ���� ���� 0.3�� <2��

MC37�� Bidens�� bipinnata�� ���� ���� 0.3�� <2��

MC37�� Bothriochloa�� ewartiana�� ���� ���� 0.5�� <2��

MC37�� Cenchrus�� ciliaris�� ���� ���� 0.5�� 2��to��10��

MC37�� Centipeda�� minima�� subsp.�� macrocephala�� 0.2�� <2��

MC37�� Cleome�� viscosa�� ���� ���� 0.3�� <2��

MC37�� Corchorus�� crozophorifolius�� ���� ���� 1�� 2��to��10��

MC37�� Cucumis�� variabilis�� ���� ���� 0.3�� <2��

MC37�� Cymbopogon�� procerus�� ���� ���� 1.5�� <2��

MC37�� Cynodon�� dactylon�� ���� ���� 0.25�� <2��

MC37�� Cyperus�� difformis�� ���� ���� 0.3�� <2��

MC37�� Cyperus�� ixiocarpus�� ���� ���� 0.2�� <2��

MC37�� Cyperus�� squarrosus�� ���� ���� 0.2�� <2��

MC37�� Cyperus�� vaginatus�� ���� ���� 1�� 2��to��10��

MC37�� Dactylotenium�� radulans�� ���� ���� 0.1�� <2��

MC37�� Dysphania�� melanocarpa�� forma�� melanocarpa�� 0.2�� <2��

MC37�� Dysphania�� rhadinostachya�� ���� ���� 0.3�� <2��

MC37�� Echinochloa�� colona�� ���� ���� 0.4�� <2��

MC37�� Enneapogon�� lindleyanus�� ���� ���� 0.4�� <2��

MC37�� Enneapogon�� lindleyanus�� ���� ���� 0.4�� <2��

MC37�� Enneapogon�� robustissimus�� ���� ���� 0.5�� <2��

MC37�� Enteropogon�� ramosus�� ���� ���� 0.5�� <2��

MC37�� Eragrostis�� tenellula�� ���� ���� 0.3�� <2��

MC37�� Eriachne�� pulchella�� subsp.�� dominii�� 0.2�� <2��

MC37�� Eriachne�� tenuiculmis�� ���� ���� 0.5�� <2��

MC37�� Eucalyptus�� camaldulensis�� ���� ���� 20�� 2��to��10��

MC37�� Eulalia�� aurea�� ���� ���� 0.5�� <2��

MC37�� Euphorbia�� trigonosperma�� ���� ���� 0.2�� <2��

MC37�� Fimbristylis�� microcarya�� ���� ���� 0.2�� <2��

MC37�� Flaveria���� trinervia�� ���� ���� 0.3�� <2��

MC37�� Glycine�� canescens�� ���� ���� 0.3�� <2��

MC37�� Goodenia�� lamprosperma�� ���� ���� 0.3�� <2��

MC37�� Heliochyrsum�� luteoalbum�� ���� ���� 0.3�� <2��

MC37�� Hybanthus�� aurantiacus�� ���� ���� 0.3�� <2��

MC37�� Indigofera�� monophylla�� ���� ���� 1�� 2��to��10��

MC37�� Ipomoea�� muelleri�� ���� ���� 0.1�� <2��

MC37�� Lepidium�� muelleri�rferdinandii�� ���� ���� 0.2�� <2��

MC37�� Malvastrum�� americanum�� ���� ���� 0.2�� <2��

MC37�� Marselia�� hirsuta�� ���� ���� 0.2�� <2��

MC37�� Melaleuca�� glomerata�� ���� ���� 4�� <2��

MC37�� Nicotiana�� occidentalis�� ���� ���� 0.2�� <2��

MC37�� Paspalidium�� rarum�� ���� ���� 0.1�� <2��

MC37�� Phyllanthus�� maderaspatensis�� ���� ���� 0.2�� <2��

MC37�� Pluchea�� rubelliflora�� ���� ���� 0.3�� <2��

MC37�� Polycarpaea�� longiflora�� ���� ���� 0.2�� <2��

MC37�� Pterocaulon�� sphacelatum�� ���� ���� 0.2�� <2��

MC37�� Ptilotus�� nobilis�� ���� ���� 0.3�� <2��

MC37�� Salsola�� australis�� ���� ���� 0.3�� <2��

MC37�� Setaria�� verticillata�� ���� ���� 0.2�� <2��

MC37�� Sigesbeckia�� orientalis�� ���� ���� 0.2�� <2��

MC37�� Solanum�� nigrum�� ���� ���� 0.2�� <2��
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MC37�� Sonchus�� oleraceus�� ���� ���� 0.3�� <2��

MC37�� Sorghum�� plumosum�� ���� ���� 1.6�� <2��

MC37�� Tephrosia�� rosea�� var.�� Fortescue�� creeks��
(M.I.H.�� Brooker��
2186)��

1�� 2��to��10��

MC37�� Themeda�� triandra�� ���� ���� 0.5�� <2��

MC37�� Trichodesma�� zeylanicum�� ���� ���� 0.3�� <2��

MC37�� Triodia�� pungens�� ���� ���� 0.5�� <2��

MC37�� Vachellia�� farnesiana�� ���� ���� 1.4�� <2��

MC37�� Wahlenbergia�� tumidifructa�� ���� ���� 0.2�� <2��

MC38�� Abutilon�� fraseri�� ���� ���� 0.6�� <2��

MC38�� Abutilon�� macrum�� ���� ���� 1�� <2��

MC38�� Acacia�� ancistrocarpa�� ���� ���� 2�� <2��

MC38�� Acacia�� dictyophleba�� ���� ���� 2�� <2��

MC38�� Acacia�� pachyacra�� ���� ���� 2�� <2��

MC38�� Acacia�� pyrifolia�� ���� ���� 1�� <2��

MC38�� Acacia�� tetragonophylla�� ���� ���� 1�� <2��

MC38�� Acacia�� tumida�� var.�� pilbarensis�� 2�� <2��

MC38�� Acrachne�� racemosa�� ���� ���� 0.4�� <2��

MC38�� Alternanthera�� nana�� ���� ���� 0.15�� <2��

MC38�� Alysicarpus�� muelleri�� ���� ���� 0.4�� <2��

MC38�� Amaranthus�� centralis�� ���� ���� 0.4�� <2��

MC38�� Amaranthus�� undulatus�� ���� ���� 0.4�� <2��

MC38�� Argemone�� ochroleuca�� subsp.�� ochroleuca�� 0.05�� <2��

MC38�� Aristida�� contorta�� ���� ���� 0.3�� <2��

MC38�� Aristida�� holathera�� var.�� holathera�� 0.5�� <2��

MC38�� Aristida�� inaequiglumis�� ���� ���� 1�� <2��

MC38�� Atalaya�� hemiglauca�� ���� ���� 3�� 2��to��10��

MC38�� Bidens�� bipinnata�� ���� ���� 0.5�� <2��

MC38�� Boerhavia�� coccinea�� ���� ���� 0.2�� <2��

MC38�� Calotis�� hispidula�� ���� ���� 0.15�� <2��

MC38�� Calotis�� plumulifera�� ���� ���� 0.3�� <2��

MC38�� Cenchrus�� ciliaris�� ���� ���� 0.6�� 2��to��10��

MC38�� Centipeda�� minima�� subsp.�� macrocephala�� 0.1�� <2��

MC38�� Chrysocephalum�� apiculatum�� ���� ���� 0.3�� <2��

MC38�� Chrysopogon�� fallax�� ���� ���� 1�� <2��

MC38�� Convolvulus�� clementii�� ���� ���� 0.1�� <2��

MC38�� Corchorus�� tridens�� ���� ���� 0.15�� <2��

MC38�� Corymbia�� aspera�� ���� ���� 15�� 2��to��10��

MC38�� Crotalaria�� medicaginea�� var.�� neglecta�� 0.3�� <2��

MC38�� Cymbopogon�� ambiguus�� ���� ���� 1�� <2��

MC38�� Cyperus�� bulbosus�� ���� ���� 0.2�� <2��

MC38�� Digitaria�� ctenantha�� ���� ���� 0.4�� <2��

MC38�� Dysphania�� melanocarpa�� ���� ���� 0.2�� <2��

MC38�� Enneapogon�� lindleyanus�� ���� ���� 0.45�� <2��

MC38�� Enneapogon�� robustissimus�� ���� ���� 1�� <2��

MC38�� Enteropogon�� ramosus�� ���� ���� 1�� <2��

MC38�� Eragrostis�� cumingii�� ���� ���� 0.1�� <2��

MC38�� Eragrostis�� eriopoda�� ���� ���� 0.5�� <2��

MC38�� Eragrostis�� tenellula�� ���� ���� 0.2�� <2��

MC38�� Eremophila�� longifolia�� ���� ���� 2�� 2��to��10��
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MC38�� Eriachne�� tenuiculmis�� ���� ���� 0.6�� 2��to��10��

MC38�� Eucalyptus�� victrix�� ���� ���� 20�� 2��to��10��

MC38�� Eulalia�� aurea�� ���� ���� 1.5�� 11��to��30��

MC38�� Euphorbia�� australis�� var.�� subtomentosa�� 0.1�� <2��

MC38�� Euphorbia�� australis�� var.�� subtomentosa�� 0.1�� <2��

MC38�� Euphorbia�� biconvexa�� ���� ���� 0.3�� <2��

MC38�� Euphorbia�� tannensis�� subsp.�� eremophila�� 0.4�� <2��

MC38�� Evolvulus�� alsinoides�� var.�� decumbens�� 0.15�� <2��

MC38�� Flaveria���� trinervia�� ���� ���� 0.4�� <2��

MC38�� Glycine�� canescens�� ���� ���� 0.3�� <2��

MC38�� Goodenia�� microptera�� ���� ���� 0.4�� <2��

MC38�� Goodenia�� stellata�� ���� ���� 0.2�� <2��

MC38�� Gossypium�� austale�� ���� ���� 1�� <2��

MC38�� Gossypium�� robinsonii�� ���� ���� 3�� 2��to��10��

MC38�� Hakea�� lorea�� subsp.�� lorea�� 5�� <2��

MC38�� Heliotropium�� pachyphyllum�� ���� ���� 0.5�� <2��

MC38�� Hibiscus�� sturtii�� var.�� platychlamys�� 0.6�� <2��

MC38�� Indigofera�� colutea�� ���� ���� 0.1�� <2��

MC38�� Indigofera�� linnaei�� ���� ���� 0.1�� <2��

MC38�� Indigofera�� monophylla�� ���� ���� 0.4�� <2��

MC38�� Iseilema�� membranaceum���� ���� ���� 0.2�� <2��

MC38�� Jasminum�� didymum�� subsp.�� lineare�� 1�� <2��

MC38�� Lepidium�� muelleri�rferdinandii�� ���� ���� 0.2�� <2��

MC38�� Malvastrum�� americanum�� ���� ���� 0.5�� 2��to��10��

MC38�� Melhania�� oblongifolia�� ���� ���� 0.4�� <2��

MC38�� Nicotiana�� occidentalis�� ���� ���� 0.1�� <2��

MC38�� Paraneurachne�� muelleri�� ���� ���� 0.4�� <2��

MC38�� Paspalidium�� basicladum�� ���� ���� 0.7�� <2��

MC38�� Perotis�� rara�� ���� ���� 0.1�� <2��

MC38�� Phyllanthus�� erwinii�� ���� ���� 0.2�� <2��

MC38�� Phyllanthus�� maderaspatensis�� ���� ���� 0.4�� <2��

MC38�� Phyllanthus�� virgatus�� ���� ���� 0.2�� <2��

MC38�� Pluchea�� tetranthera�� ���� ���� 0.55�� <2��

MC38�� Polycarpaea�� corymbosa�� ���� ���� 0.2�� <2��

MC38�� Polymeria�� ambigua�� ���� ���� 0.1�� <2��

MC38�� Portulaca�� oleracea�� ���� ���� 0.05�� <2��

MC38�� Pterocaulon�� sphacelatum�� ���� ���� 0.5�� <2��

MC38�� Ptilotus�� obovatus�� var.�� obovatus�� 0.5�� <2��

MC38�� Rhynchosia�� minima�� ���� ���� 0.2�� <2��

MC38�� Sclerolaena�� cornishiana�� ���� ���� 0.3�� <2��

MC38�� Setaria�� verticillata�� ���� ���� 0.5�� <2��

MC38�� Sida�� fibulifera�� ���� ���� 0.25�� <2��

MC38�� Sida�� fibulifera�� ���� ���� 0.3�� <2��

MC38�� Sida� � � �� �sp.�� Spiciform�� panicles��
(E.�� Leyland�� s.n.��
14/8/90)��

2�� <2��

MC38�� Sigesbeckia�� orientalis�� ���� ���� 1�� <2��

MC38�� Tephrosia�� rosea�� var.�� Fortescue�� creeks��
(M.I.H.�� Brooker��
2186)��

0.4�� <2��

MC38�� Themeda�� triandra�� ���� ���� 1�� 11��to��30��

MC38�� Tragus�� australiensis�� ���� ���� 0.1�� <2��
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MC38�� Triodia�� pungens�� ���� ���� 1�� 2��to��10��

MC38�� Triraphis�� mollis�� ���� ���� 0.3�� <2��

MC38�� Vachellia�� farnesiana�� ���� ���� 3�� <2��

MC38�� Wahlenbergia�� tumidifructa�� ���� ���� 0.4�� <2��

MC38�� Waltheria�� indica�� ���� ���� 1�� <2��

MC39�� Acacia�� adoxa�� var.�� adoxa�� 0.5�� <2��

MC39�� Acacia�� ancistrocarpa�� ���� ���� 2�� <2��

MC39�� Acacia�� dictyophleba�� ���� ���� 2�� <2��

MC39�� Acacia�� monticola�� ���� ���� 2�� 11��to��30��

MC39�� Aristida�� holathera�� var.�� holathera�� 0.2�� <2��

MC39�� Corchorus�� lasiocarpus�� subsp.�� lasiocarpus�� 0.5�� 2��to��10��

MC39�� Dysphania�� rhadinostachya�� ���� ���� 0.2�� <2��

MC39�� Enneapogon�� polyphyllus�� ���� ���� 0.4�� <2��

MC39�� Eremophila�� fraseri�� subsp.�� fraseri�� 1�� 2��to��10��

MC39�� Eremophila�� latrobei�� subsp.�� filiformis�� 0.5�� <2��

MC39�� Eriachne�� aristidea�� ���� ���� 0.1�� <2��

MC39�� Eriachne�� lanata�� ���� ���� 0.5�� <2��

MC39�� Eriachne�� mucronata�� ���� ���� 0.5�� <2��

MC39�� Eriachne�� pulchella�� subsp.�� dominii�� 0.1�� <2��

MC39�� Evolvulus�� alsinoides�� var.�� decumbens�� 0.2�� <2��

MC39�� Goodenia�� microptera�� ���� ���� 0.2�� <2��

MC39�� Goodenia�� stobbsiana�� ���� ���� 0.3�� <2��

MC39�� Gossypium�� robinsonii�� ���� ���� 2�� <2��

MC39�� Grevillea�� wickhamii�� subsp.�� hispidula�� 3�� 2��to��10��

MC39�� Hibiscus�� sturtii�� var.�� campylochlamys�� 0.3�� <2��

MC39�� Mollugo�� molluginea�� ���� ���� 0.1�� <2��

MC39�� Ptilotus�� astrolasius�� ���� ���� 0.4�� <2��

MC39�� Ptilotus�� calostachyus�� ���� ���� 0.4�� <2��

MC39�� Ptilotus�� nobilis�� ���� ���� 0.3�� <2��

MC39�� Ptilotus�� obovatus�� var.�� obovatus�� 0.7�� <2��

MC39�� Senna�� glutinosa�� subsp.�� glutinosa�� 2�� <2��

MC39�� Senna�� glutinosa�� subsp.�� x��luerssenii�� 1�� <2��

MC39�� Sida�� echinocarpa�� ���� ���� 0.5�� <2��

MC39�� Solanum�� phlomoides�� ���� ���� 0.5�� <2��

MC39�� Synaptantha�� tilliaeacea�� var.�� tilliaceae�� 0.01�� <2��

MC39�� Triodia�� pungens�� ���� ���� 1�� <2��

MC39�� Triodia�� wiseana�� ���� ���� 1.5�� 31��to��70��

MC40�� Abutilon�� otocarpum�� ���� ���� 0.25�� <2��

MC40�� Acacia�� dictyophleba�� ���� ���� 2.5�� 2��to��10��

MC40�� Acacia�� pachyacra�� ���� ���� 2�� <2��

MC40�� Acacia�� pruinocarpa�� ���� ���� 6�� <2��

MC40�� Acacia�� sericophylla�� ���� ���� 2�� <2��

MC40�� Aristida�� holathera�� var.�� holathera�� 0.4�� 2��to��10��

MC40�� Atalaya�� hemiglauca�� ���� ���� 2�� <2��

MC40�� Bonamia�� erecta�� ���� ���� 0.4�� <2��

MC40�� Cenchrus�� ciliaris�� ���� ���� 0.4�� <2��

MC40�� Chrysopogon�� fallax�� ���� ���� 1�� <2��

MC40�� Corymbia�� aspera�� ���� ���� 6�� <2��

MC40�� Corymbia�� hamersleyana�� ���� ���� 7�� <2��

MC40�� Duperreya�� commixta�� ���� ���� 1�� <2��

MC40�� Eragrostis�� eriopoda�� ���� ���� 0.5�� 11��to��30��
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MC40�� Eulalia�� aurea�� ���� ���� 0.35�� <2��

MC40�� Evolvulus�� alsinoides�� var.�� decumbens�� 0.2�� <2��

MC40�� Gossypium�� australe�� ���� ���� 1�� <2��

MC40�� Gossypium�� robinsonii�� ���� ���� 1�� <2��

MC40�� Hakea�� lorea�� subsp.�� lorea�� 6�� 2��to��10��

MC40�� Hibiscus�� sturtii�� var.�� platychlamys�� 0.5�� <2��

MC40�� Indigofera�� linifolia�� ���� ���� 0.2�� <2��

MC40�� Indigofera�� linnaei�� ���� ���� 0.2�� <2��

MC40�� Keraudrenia�� velutina�� subsp.�� ellliptica�� 0.4�� <2��

MC40�� Paraneurachne�� muelleri�� ���� ���� 0.6�� 2��to��10��

MC40�� Ptilotus�� nobilis�� ���� ���� 0.4�� <2��

MC40�� Ptilotus�� obovatus�� var.�� obovatus�� 0.4�� <2��

MC40�� Rhyncharrhena�� linearis�� ���� ���� 1�� <2��

MC40�� Salsola�� australis�� ���� ���� 0.3�� <2��

MC40�� Scaevola�� parvifolia�� subsp.�� pilbarae�� 0.3�� <2��

MC40�� Sclerolaena�� cornishiana�� ���� ���� 0.35�� <2��

MC40�� Senna�� artemisioides�� subsp.�� filifolia�� 1.5�� <2��

MC40�� Senna�� artemisioides�� subsp.�� helmsii�� 0.4�� <2��

MC40�� Senna�� artemisioides�� subsp.�� oligophylla�� 0.5�� <2��

MC40�� Sida�� fibulifera�� ���� ���� 0.25�� <2��

MC40�� Solanum�� lasiophyllum�� ���� ���� 0.5�� <2��

MC40�� Trianthema�� pilosum�� ���� ���� 0.1�� <2��

MC40�� Triodia�� pungens�� ���� ���� 1�� <2��

MC40�� Triodia�� schinzii�� ���� ���� 1.5�� 31��to��70��

MC40�� Waltheria�� indica�� ���� ���� 0.5�� <2��
 

 




