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Definitions 

Term Definition 

BCE Bamford Consulting Ecologists 

BC Act Biodiversity Conservation Act 2016 

BHIAA Blue Hills Impact Assessment Area, used by Maia (2017) for a significant flora and 
vegetation impact assessment for the Mungada East Expansion Project. 
Approximately 71,453 ha in size 

BIF Banded ironstone formation 

C Critically Endangered 

CS Conservation Significance 

Cumulative impacts Potential impacts on significant flora, vegetation and fauna values as a combination of 
Project continuation and impacts from historical clearing 

DAWE Department of Agriculture, Water and the Environment 

DBCA Department of Biodiversity, Conservation and Attractions 

Direct impacts Impacts on environment values occurring as a result of direct removal of flora, flora 
habitat, vegetation, fauna and fauna habitat components by Project activities 

E Endangered 

EIA Environmental Impact Assessment 

EPA Environmental Protection Authority 

EPBC Act Environment Protection Biodiversity Conservation Act 1999 

EP Act Environmental Protection Act 1986 

Fauna Expansion Survey Karara Iron Ore Project: Fauna Assessment of Two Proposed Expansion Areas, July 
2020 (Bamford, 2021) 

FCT Floristic Community Type 

Flora and Vegetation 
Expansion Survey 

Karara Project Expansion: Detailed and Targeted Flora and Vegetation Assessment 
(Umwelt, 2021) 

GIS Geographic Information System 

GDE Groundwater Dependent Ecosystem 

GDV Groundwater Dependent Vegetation 

ha Hectares 

HIOP Hinge Iron Ore Project 

IBRA Interim Biogeographic Regionalisation for Australia 

IIAZ Indirect Impact Assessment Zone, a 10 m buffer around the Indicative Footprint 
utilised for the assessment of indirect impacts to flora and vegetation. Approximately 
41.1 ha in size 

Indicative Footprint The indicative area within the Study Area that will be cleared for the Project, and the 
area that has been utilised in this assessment to calculate potential impacts to flora, 
vegetation and fauna as a result of the Project. Approximately 922 ha in size. 

Indicative regional 
populations 

Populations of significant flora taxa within WA, determined by review of distribution 
of known flora taxa locations according to DBCA databases (using the DBCA (2017) 
definition of a population, as a discrete group of individuals of a taxon separated by 
more than 500 m from the nearest discrete group of individuals), or from the results 
of intensive surveys of significant flora taxa over their known range 
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Term Definition 

Indirect impacts Impacts on environmental values occurring via indirect pathways as a result of Project 
activities 

IUCN International Union for Conservation of Nature 

Karara–Mungada Survey Karara–Mungada Project Survey Area Flora and Vegetation (Woodman 
Environmental, 2008) 

KIOP Karara Iron Ore Project 

km Kilometres 

KML Karara Mining Ltd 

Listed Pertaining to listed taxa or vegetation - those that are formally listed as conservation 
significant under the Environment Protection and Biodiversity Conservation Act 1999, 
or the Biodiversity Conservation Act 2016. Refer to Appendix A and Appendix B for 
definitions relevant to listed taxa and vegetation, respectively, in Western Australia 

Local Significant flora and vegetation: known distribution of significant flora and vegetation 
within the Study Area 

m Metres 

Maia Maia Environmental Consultancy Pty Ltd 

Mig Migratory 

MIOP Mungada Iron Ore Project 

P Priority 

PEC Priority Ecological Community 

PC Plant Community 

the Project Karara Project mine expansion 

Regional Significant flora and vegetation: known distribution of significant flora within WA. 

Vegetation and listed significant vegetation: known extent of vegetation and listed 
significant vegetation within the area assessed by the Regional Mapping Survey, and 
the known extent of VSAs in the Yalgoo IBRA Subregion 

Regional Mapping Survey Regional Flora and Vegetation survey of the Karara to Minjar Block (Woodman 
Environmental, 2012) 

S1 - 7 Schedule 1 - 7 (of the Wildlife Conservation (Specially Protected Fauna) Notice 2018) 

Significant flora, 
vegetation and fauna 

As defined in Section 1.3 

Sinosteel Sinosteel Midwest Corporation Ltd 

Study Area Area assessed by the Flora and Vegetation Expansion Survey and the Fauna Expansion 
Survey for the Project, approximately 20,473 ha in size. Contains the current Karara 
Project mine site and the Indicative Footprint 

Subpopulation Local significant flora populations, defined using the DBCA (2017) definition of a 
population as a discrete group of individuals of a taxon separated by more than 500 m 
from the nearest discrete group of individuals 

T Threatened 

TEC Threatened Ecological Community 

TPFL Threatened and Priority Flora Database 

UCL Unallocated Crown Land 

Umwelt Umwelt (Australia) Pty Ltd 

V Vulnerable 
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Term Definition 

VSA Vegetation System Association 

VU Vegetation Unit 

WA Western Australia 

Woodman Environmental Woodman Environmental Consulting Pty Ltd (now Umwelt (Australia) Pty Ltd) 
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1.0 Introduction 

1.1 Project Overview 

Karara Mining Ltd (KML) operates the Karara Project mine, located at Karara, approximately 200 kilometres 

(km) east of Geraldton in the Midwest region of Western Australia (WA) (Figure 1.1). The mine includes a 

large open-cut magnetite pit, a processing plant to produce magnetite concentrate and all associated 

infrastructure, as well as hematite pits and associated infrastructure at surrounding deposits. KML are 

planning a future expansion of the mining operation as per Figure 1.1 under Section 38 of the 

Environmental Protection Act 1986 (EP Act) (‘the Project’). 

A desktop review by Woodman Environmental (2020) of flora and vegetation data relevant to the Project 

against current WA Environmental Protection Agency (EPA) requirements established that the age of 

available data was beyond what EPA will accept in support of an EIA under the EP Act. In addition, changes 

to EPA survey and reporting standards were introduced in 2016 that required the information in these 

historical reports to be updated in line with new technical guidance for flora and vegetation surveys for EIA 

(EPA, 2016b). Changes have also occurred with respect to plant taxonomy and conservation status for many 

taxa since these studies were last reviewed and further revision was required to reflect these changes. 

To this purpose, Woodman Environmental (now Umwelt (Australia) Pty Ltd (Umwelt)) conducted a single-

season targeted and detailed flora and vegetation assessment of the proposed expansion area in 2020 (‘the 

Flora and Vegetation Expansion Survey’) to provide adequate and updated information to inform EIA for 

the Project, including updating taxonomy and previous datasets to a suitable standard (Umwelt, 2021). 

Likewise, Bamford Consulting Ecologists (BCE) undertook a targeted fauna assessment of the proposed 

expansion area in 2020 (‘the Fauna Expansion Survey’). As part of this assessment, BCE also reviewed and 

updated database searches and consolidated the results of multiple previous field investigations in the 

region, including for projects adjacent to the Karara project mine (Bamford, 2021). 

In 2021, KML requested Umwelt use the data collected by the Flora and Vegetation Expansion Survey and 

the Fauna Expansion Survey to develop a flora, vegetation and fauna impact assessment report that 

documents the cumulative impact of operations at KML for inclusion in a Section 38 referral. 

1.2 Purpose and Scope 

This report presents a summary of the significant features of the Project area with respect to flora, 

vegetation and fauna, and an assessment of potential aspects of the Project that will impact flora, 

vegetation and fauna, including discussion of the potential significance of any such impacts, using the 

information collected by the Flora and Vegetation Expansion Survey (Umwelt, 2021) and the Fauna 

Expansion Survey (Bamford, 2021). 

Direct, indirect and historical impacts are presented as quantitative data where possible. Where impacts 

cannot be assessed quantitatively, a qualitative discussion is presented instead. 
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1.3 Terminology and Definitions 

The following extent definitions apply with reference to the Project area and are presented on Figure 1.1 

(with the exception of the Indirect Impact Assessment Zone, which is too narrow to present meaningfully 

on this figure): 

 Study Area: the area assessed by the Flora and Vegetation Expansion Survey (Umwelt, 2021) and the 

Fauna Expansion Survey (Bamford, 2021) for the Project. Note that the 2020 field survey for the Flora 

and Vegetation Expansion Survey focussed on the western portion of the Study Area to ensure 

adequate coverage of the Indicative Footprint, and as other parts of the Study Area had been 

previously surveyed for the Karara Iron Ore Project between 2005 and 2008 (Woodman Environmental, 

2008) and for a regional vegetation assessment between 2009 and 2012 (Woodman Environmental, 

2012) (Section 2.1). Similarly, the 2020 fauna investigations for the Fauna Expansion Survey were 

confined to the Proposed Expansion Areas, but multiple previous investigations and monitoring have 

been undertaken across the broader Study Area. The Study Area is approximately 20,473 hectares (ha) 

in size and includes the current Karara Project mine site and indicative disturbance footprints (‘the 

Indicative Footprint’). 

 Indicative Footprint: the indicative area within the Study Area that will be cleared for the Project. The 

Indicative Footprint is approximately 922 ha in size, and the extent of the Indicative Footprint has been 

utilised in this assessment to calculate potential impacts to flora, vegetation and fauna as a result of the 

Project. 

 Indirect Impact Assessment Zone (IIAZ): a potential indirect impact zone surrounding the Indicative 

Footprint to an extent of 10 m. The IIAZ is approximately 41.1 ha in size. The IIAZ is designed to capture 

potential quantitative impact of some indirect impact pathways as listed below, including edge effects 

through dust, clearing, water and sediment run-off and the introduction of weeds. 

 

Direct, indirect and cumulative impacts in the context of this assessment are defined as below: 

 Direct impacts: impacts on environment values occurring as a result of direct removal of flora taxa, 

flora habitat, vegetation, fauna and fauna habitat by clearing and other ground disturbance activities 

for the Project. This results in both removal of known locations, death of individuals at these locations 

(resulting in population decline), and removal of habitat. 

 Indirect impacts: impacts on environmental values occurring via indirect pathways as a result of Project 

activities. Such impacts may occur as a result of processes including, but not limited to: 

o Flora and vegetation: 

 Smothering of plants from dust emissions, causing potential decline in health or death of 

individual plants, and reduction in the overall condition of vegetation 

 Degradation of vegetation through edge effects associated with clearing activities 
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 Water and/or sediment run off (e.g. erosion after significant rainfall from waste rock landforms, 

and spillage of saline water/tailings/hydrocarbons), causing potential smothering of individual 

plants and vegetation, resulting in decline in health or death 

 Altered hydrology and drainage shadow, causing potential reduction or removal of seasonal 

surface water flow, resulting in either death or loss of condition to individual plants or 

vegetation 

 Introduction of weeds, leading to increased competition for available resources with individual 

plants, and reduction in the overall condition of vegetation 

 Changes to groundwater levels in groundwater dependent ecosystems (GDEs), causing 

potential death of phreatophytic taxa and change in composition of groundwater dependent 

vegetation (GDV) 

 Fragmentation of local populations of significant flora taxa and vegetation, leading to a decline 

in health and quality of populations/patches of vegetation, or loss of genetic diversity through 

isolation of segments of a population, resulting in reduced genetic fitness of remaining 

populations. 

o Fauna: 

 Dust emissions, potentially reducing the potential of fauna habitat to supply food and shelter 

 Noise and vibration, potentially causing fauna to avoid areas of otherwise suitable habitat, or 

the destruction of habitat such as the collapse of bat roosts 

 Artificial light, potentially altering fauna behaviour, including foraging and breeding 

 Altered hydrology and drainage shadow, causing potential reduction or removal of seasonal 

surface water flow, resulting in modification or loss of fauna habitat 

 Artificial water sources, potentially supporting populations of introduced predators or weeds 

 Introduction of weeds, threatening available fauna habitat, particularly in wetlands or riparian 

areas 

 Fragmentation of local populations of fauna and fauna habitat, leading to loss of genetic 

diversity through isolation of segments of a population, resulting in reduced genetic fitness of 

remaining populations 

 Increase in abundance of feral and some native species that may have adverse impacts on 

native fauna 

 Ongoing mortality from operations 

 Altered fire regimes. 

 Cumulative impacts: potential impacts on flora, vegetation and fauna values as a combination of 

impacts from the Project and historical clearing, as far as they can be assessed. Note that this impact 

assessment does not include assessment of cumulative impacts from operations outside the Mount 

Karara, Mungada Ridge and Blue Hills landforms. 
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The following definitions apply with reference to significant flora, vegetation and fauna: 

 Significant flora: flora taxa that belong to one of the following categories as defined by EPA (2016a, 

2016b) (note that conservation codes used by Department of Biodiversity, Conservation and 

Attractions (DBCA) for significant flora taxa in WA are provided in Appendix A): 

o taxa identified as a Threatened (T) or Priority (P) species (formally listed significant taxa – includes 

taxa listed under both State (Biodiversity Conservation Act 2016 (BC Act)) and Commonwealth 

(Environment Protection Biodiversity Conservation Act 1999 (EPBC Act)) legislation, and classified as 

Priority by DBCA) 

o locally endemic taxa or taxa associated with a restricted habitat type (e.g. surface water or GDEs) 

o new species or taxa having anomalous features that indicate a potential new species 

o representative of the range of a species (particularly at the extremes of range, recently discovered 

range extensions, or isolated outliers of the main range) 

o unusual species, including restricted subspecies, varieties or naturally occurring hybrids 

o having a relictual status, being representative of taxonomic groups that no longer occur widely in 

the broader landscape. 

 Significant vegetation: vegetation communities that belong to one of the following categories as 

defined by EPA (2016a, 2016b) (note that definitions, categories and criteria used by DBCA for 

significant vegetation in WA are provided in Appendix B): 

o being identified as a Threatened Ecological Community (TEC) or Priority Ecological Community 

(PEC) (formally listed significant vegetation – includes vegetation listed under State or 

Commonwealth legislation, or classified as a PEC by DBCA) 

o having a restricted distribution 

o having a degree of historical impact from threatening processes 

o playing a role as a refuge 

o providing an important function required to maintain ecological integrity of a significant ecosystem. 

 Significant fauna: fauna that belong to one of the following broad levels of conservation significance 

(note that conservation codes used by DBCA for significant fauna taxa in WA are provided in Appendix 

A): 

o Conservation Significance 1 (CS1): species listed under State or Commonwealth Acts such as the 

EPBC Act or the BC Act 

o Conservation Significance 2 (CS2): species listed as Priority by DBCA but not listed under State or 

Commonwealth Acts 
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o Conservation Significance 3 (CS3): species not listed under Acts or in publications, but considered of 

at least local significance due to their pattern of distribution. 

 Local: 

o Significant flora and vegetation: the known distribution of significant flora taxa and vegetation 

within the Study Area (Figure 1.1). Therefore, local impacts are defined as impacts to significant 

flora taxa, Vegetation Units (VUs) and listed significant vegetation located within the Study as per 

the results of the Flora and Vegetation Expansion Survey (Umwelt, 2021) 

o Subpopulations: flora populations within the Study Area, defined using the DBCA (2017) definition 

of a population (a discrete group of individuals of a taxon separated by more than 500 metres (m) 

from the nearest discrete group of individuals). Note that this definition can only be tentatively 

applied if the intervening 500 m has not been surveyed. 

 Regional: 

o Significant flora: the known distribution of significant flora taxa within WA. Therefore, regional 

impacts are defined as impacts to significant flora taxa across their total known distributions in WA 

o Vegetation and listed significant vegetation: the known extent of vegetation and listed significant 

vegetation within the area assessed by the Regional Flora and Vegetation Survey of the Karara to 

Minjar Block (Woodman Environmental, 2012), and the known extent of Vegetation System 

Associations (VSAs) in the Yalgoo Interim Biogeographic Regionalisation for Australia (IBRA) 

Subregion (Section 2.1.2.1) 

o Indicative regional populations: populations of significant flora taxa within WA, determined by 

review of distribution of known locations according to DBCA databases (via NatureMap (DBCA, 

2007-) and Florabase (WA Herbarium, 1998-)), and using the DBCA (2017) definition of populations 

as provided above. However, if the characteristics of regional populations of a significant flora 

taxon has been surveyed intensively over its known range, the values presented in these reports or 

literature publications will be used instead, provided this data is considered current and reliable. 
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Figure 1.1 Project Location 
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2.0 Background 

2.1 Significant Flora and Vegetation 

A large proportion of the Study Area and regional area has received considerable historical survey effort 

with regard to flora and vegetation assessment, as summarised below: 

 Karara–Mungada Project Survey Area Flora and Vegetation Assessment (Woodman Environmental, 

2008) (‘the Karara–Mungada Survey’): a Level 2 (Detailed) Flora and Vegetation Assessment conducted 

for Gindalbie Metals Ltd. Survey work was completed in winter 2006, with detailed recording site data 

from previous surveys conducted in 2004 and 2005 (Woodman Environmental, 2004, 2007d, 2007f) and 

quadrats established by Markey and Dillon (2006) within the survey area utilised to aid in the 

vegetation mapping process. The Karara–Mungada Survey was undertaken entirely within the Study 

Area. 

 Regional Flora and Vegetation Survey of the Karara to Minjar Block (Woodman Environmental, 2012) 

(‘the Regional Mapping Survey’): a Level 2 (Detailed) Flora and Vegetation Assessment conducted for 

Karara Mining Limited. Survey work was completed in spring 2008, autumn to winter 2009, and spring 

to summer 2010/2011. Quadrats previously established within the survey area (Markey & Dillon, 2008; 

Woodman Environmental, 2007a, 2007b, 2007c, 2007d, 2007e, 2007g, 2007h, 2007i, 2008, 2009a, 

2009c, 2011) were also included in the statistical analysis. The Study Area forms a component of the 

Regional Mapping survey area. 

As discussed in Section 1.1, the data collected by previous surveys in the Study Area, including the two 

discussed above, are considered out of date, and additional data was required. To this purpose, Umwelt 

undertook the Flora and Vegetation Expansion Survey, a single-season detailed and targeted flora and 

vegetation assessment across the Study Area, in 2020 (Umwelt, 2021). The Flora and Vegetation Expansion 

Survey encompassed the establishment of vegetation survey quadrats in the Study Area, resurvey of a 

limited number of historical quadrats in the Study Area, targeted searching for significant flora taxa and 

vegetation in the Indicative Footprint and other areas of potential habitat in the Study Area, and 

description of VUs following statistical analysis of quadrat data from the 2020 survey and relevant historic 

surveys. The assessment was conducted to the requirements of EPA’s Technical Guidance – Flora and 

Vegetation Surveys for Environmental Impact Assessment (EPA, 2016b). Further detail on the methodology 

and results of the Flora and Vegetation Expansion Survey with reference to significant flora and vegetation 

are summarised in the following sections. 

2.1.1 Significant Flora 

Umwelt undertook targeted survey for significant flora taxa over the entirety of the Indicative Footprint for 

the Flora and Vegetation Expansion Survey in 2020. Some targeted searching for significant flora taxa was 

also undertaken outside the Indicative Footprint in the Study Area for context for EIA and to allow for some 

flexibility in the final footprint location. The significant flora data collected by the Flora and Vegetation 

Expansion Survey, along with previous data from DBCA databases (DBCA, 2020b) and relevant previous 

surveys (Karara–Mungada and Regional Mapping Surveys), formed the significant flora dataset for the 

Study Area. This dataset was reviewed for accuracy by removing historical records of significant flora taxa 

that were located in areas that are now cleared. 
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Due to the intensity of the significant flora targeted searching conducted by the Flora and Vegetation 

Expansion Survey within the Indicative Footprint, and the fact that the Flora and Vegetation Expansion 

Survey was conducted within what is considered to be the most appropriate time to survey in the Yalgoo 

IBRA Bioregion, the targeted searching data from the Flora and Vegetation Expansion Survey was 

considered to supersede all historic data located within the Indicative Footprint. However, assessment of 

significant flora locations recorded by the Flora and Vegetation Expansion Survey in the Indicative Footprint 

against historical data in a Geographic Information System (GIS) environment identified one location of the 

annual taxon Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3) recorded in 2005 and four locations of 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1) recorded in 2008 that were not recorded by 

the Flora and Vegetation Expansion Survey; these five significant flora records were maintained in the final 

Study Area significant flora dataset. 

A total of 27 significant flora taxa have been recorded by the Flora and Vegetation Expansion Survey and 

relevant previous surveys in the Study Area; this includes two Threatened taxa and 24 Priority flora taxa, as 

well as one taxon considered significant under the ‘new species or species with anomalous features that 

indicate a potential new species’ reason from EPA (2016a, 2016b)1. A summary of data relating to 

significant flora taxa recorded in the Study Area by the Flora and Vegetation Expansion Survey is presented 

in Table 2.1, and significant flora locations are presented on Figure 2.1. Note that abundance information is 

provided for perennial taxa in Table 2.1, but is not considered appropriate for ephemeral or annual taxa, as 

the Study Area significant flora dataset is a compilation of data collected over multiple survey seasons, and 

the abundance of ephemeral and annual taxa is strongly influenced by seasonal conditions, with fewer 

individuals usually present following below-average rainfall. Therefore, the number of locations is 

presented for ephemeral and annual taxa in Table 2.1. The number of locations of perennial taxa is not 

presented in Table 2.1 due to a conflict in the method by which this data has been recorded by historical 

surveys in the Study Area. Note also that abundance information is not available for some historical data 

records; these records were allocated a count of ‘1’ for the purpose of Table 2.1 and are indicated with  

‘≥’ where these incomplete records represent the only records for the given taxon. The plant counts for 

these taxa are therefore likely to be conservative. 

Note that four significant flora taxa recorded by the Flora and Vegetation Expansion Survey in the Study 

Area in 2020 were not identified as significant until after completion of the survey and were therefore not 

specifically searched for during targeted survey in the Indicative Footprint. These taxa are Caesia sp. 

Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1), Crassula sp. nov. (potentially undescribed), Hibbertia 

cockertoniana (P3) and Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1) (Umwelt, 2021). Of these, 

Caesia sp. Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1) and Crassula sp. nov. (potentially undescribed) 

were recorded at few locations in the Indicative Footprint (Table 2.1, Figure 2.1). Therefore, it is possible 

that there are more locations of these two taxa in the Indicative Footprint than those recorded by the Flora 

and Vegetation Expansion Survey. 

Of the 27 significant flora taxa known to occur in the Study Area, 13 have records located in the Indicative 

Footprint (Table 2.1, Figure 2.1). The likelihood of the remaining significant flora taxa being present in the 

Indicative Footprint is summarised in Table 2.2. This assessment considered whether the taxon’s preferred 

habitat (as per Table 2.1) is present within the Indicative Footprint, and whether the taxon was specifically 

searched for during targeted searching for the Flora and Vegetation Expansion Survey. Based on this 

assessment, it is considered possible that two additional taxa (Hibbertia cockertoniana (P3) and Swainsona 

                                                             
1 The Flora and Vegetation Expansion Survey report (Umwelt, 2021) presented Swainsona sp. Karara (C. Godden & J. Hruban 24-26) as 

‘undescribed’; however, this taxon has since been listed by DBCA as P1, and is presented in this report as such. 
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sp. Karara (C. Godden & J. Hruban 24-26) (P1)) could be present within the Indicative Footprint, and that 

additional locations of Caesia sp. Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1) and Crassula sp. nov. 

(potentially undescribed) may be present in the Indicative Footprint. Furthermore, it is considered possible 

that the annual taxon Millotia dimorpha (P1) may still be present in the Indicative Footprint, despite being 

searched for in the Indicative Footprint by the Flora and Vegetation Expansion Survey. This is because there 

are records of this taxon in close proximity to the Indicative Footprint (< 200 m), and the vegetation within 

which these records occur extends uninterrupted into the Indicative Footprint. It is possible that targeted 

survey undertaken for the Flora and Vegetation Expansion Survey (conducted late August to  

mid September) was too early for detection of this taxon (most records from mid September to mid 

October (WA Herbarium, 1998-)). 

Furthermore, Umwelt (2021) presented a likelihood of occurrence assessment for significant flora taxa 

identified by the desktop assessment that were not recorded in the Study Area by the Flora and Vegetation 

Expansion Survey or relevant previous surveys. This assessment determined that one Threatened taxon and 

16 Priority flora taxa could potentially still occur in the Study Area, despite being identifiable at the time of 

the Flora and Vegetation Expansion Survey and previous surveys, based on suitable habitat occurring or 

potentially occurring in the Study Area, and the Study Area being within the known range of the taxa or 

generally within close proximity. However, it was considered unlikely that any taxa considered by the 

likelihood of occurrence assessment are present within the Indicative Footprint. This was based on the fact 

that these taxa have not been recorded despite intensive survey having been conducted in the Indicative 

Footprint by the Flora and Vegetation Expansion Survey (and relatively intensive survey having been 

conducted historically), in combination with other factors such as lack of habitat for some of the taxa 

assessed (Umwelt, 2021). Therefore, these taxa have not been considered by this impact assessment. 
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Table 2.1 Summary of Significant Flora Taxa Known from the Study Area (Umwelt, 2021) 

Taxon Status 
(WA) 

Status 
(EPBC Act) 

Longevity Number of Individuals (Perennial Taxa) / Number of Locations (Annual Taxa) Number of 
Populations* 

Vegetation Units$ 

Indicative Footprint Study Area (excluding Indicative Footprint) Grand Total 

Expansion 
Survey 

Previous 
Surveys~ 

Total Expansion 
Survey 

Previous 
Surveys~ 

Total 

Acacia karinae# P1  Perennial 2,349  2,349 893 6,543 7,436 9,785 29 1, 2, 3^, 5, 10, 16, 17, 18^, 19^, 20, 21, 22, 
24, 25, 27^, 28^, 29, 30, 32^ 

Acacia woodmaniorum T Endangered Perennial     24,295 24,295 24,295 8 6, 10, 19^, 20^, 21^, 22^, 24^, 25, 26, 28^, 
30 

Allocasuarina tessellata P3  Perennial 138  138 135 126 261 399 10 1, 2, 3^, 5, 10, 16, 17, 18^, 28, 30, 32 

Austrostipa blackii P3  Perennial     14 14 14 3 17, 20^, 21 

Caesia sp. Koolanooka Hills 
(R. Meissner & Y. Caruso 
78) 

P1  Perennial Not counted 
(1 location) 

 Unknown Not counted 
(1 location) 

 Unknown Unknown 
(2 locations) 

2 30^, 32^ 

Calandrinia ?kalanniensis P2  Perennial     150 150 150 1 17^ 

Calotis sp. Perrinvale 
Station (R.J. Cranfield 7096) 

P3  Annual  1 1  5 5 6 5 16, 21^, 25, 28, 30 

Crassula sp. nov. Potentially 
undescribed 

 Annual 2  2 3  3 5 5 5, 17^, 30 

Drummondita fulva P3  Perennial     2,221 2,221 2,221 18 10, 19^, 20^, 21^, 24, 25, 26, 27, 29, 30, 
31 

Grevillea globosa P3  Perennial 248  248 89 417 506 754 12 5, 10, 25, 27^, 29, 30 

Grevillea scabrida P3  Perennial 471  471 355 102 457 928 11 1, 2, 3^, 10, 14, 16, 17, 18^, 30 

Grevillea subtiliflora P3  Perennial     ≥ 2 ≥ 2 ≥ 2 2 17^ 

Gunniopsis divisa P3  Annual 1  1  65 65 66 12 1^, 2^, 5, 6, 10, 16, 30 

Hibbertia cockertoniana P3  Perennial    Not counted 

(1 location) 

 Unknown Unknown 
(1 location) 

1 30^, 32^ 

Lepidosperma sp. Blue Hills 
(A. Markey & S. Dillon 
3468) 

P1  Perennial 772 7 779 352 30,313 30,665 31,444 20 5, 10, 16, 17, 19^, 20^, 21^, 22^, 23, 24, 
25, 26, 27, 28^, 29, 30, 32 

Melaleuca barlowii P3  Perennial     1 1 1 1 25^ 

Micromyrtus acuta P3  Perennial     11,449 11,449 11,449 12 19^, 21^, 22^, 24, 25, 26, 27^, 29, 30 

Micromyrtus trudgenii P3  Perennial 28  28  4,210 4,210 4,238 19 10, 17, 19^, 20^, 21^, 22^, 23, 24, 25, 26^, 
27, 28, 29, 30 

Millotia dimorpha P1  Annual     42 42 42 3 2, 3^, 28^ 

Persoonia pentasticha P3  Perennial 269  269 47 381 428 697 44 1^, 2, 3, 5^, 6, 10^, 16, 17, 18, 19, 20, 21, 
24, 27^, 28^, 29, 30 

Petrophile pauciflora P3  Perennial     ≥ 4 ≥ 4 ≥ 4 3 15^, 23 

Polianthion collinum P3  Perennial     6,728 6,728 6,728 2 6, 10, 19, 20^, 21^, 22^, 24, 25, 26^, 27, 
28, 30 

Prostanthera sp. Karara (D. 
Coultas & K. Greenacre Opp 
8) 

P1  Perennial 2  2 36 3 39 41 5 2, 27^, 30^ 

Rhodanthe collina P3  Annual 103  103 9 148 157 260 25 2, 3^, 5, 10, 16, 18, 19, 20^, 21^, 22^, 24, 
25, 26^, 28, 29, 30, 32 

Stenanthemum poicilum P3  Perennial     55 55 55 2 10^, 24^ 
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Taxon Status 
(WA) 

Status 
(EPBC Act) 

Longevity Number of Individuals (Perennial Taxa) / Number of Locations (Annual Taxa) Number of 
Populations* 

Vegetation Units$ 

Indicative Footprint Study Area (excluding Indicative Footprint) Grand Total 

Expansion 
Survey 

Previous 
Surveys~ 

Total Expansion 
Survey 

Previous 
Surveys~ 

Total 

Stylidium scintillans T  Ephemeral     61 61 61 4 21^, 24^, 26 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-26) 

P1  Annual    1  1 1 1 17^ 

~ Data from DBCA (2020b) and the Karara–Mungada and Regional Mapping Surveys (Woodman Environmental, 2008, 2012). Note that these values represent only significant flora taxa that occur in uncleared vegetation (as per the mapping prepared by the Flora and Vegetation Expansion Survey) within the Study Area (excluding 

the Indicative Footprint, with the exception of five locations discussed in the text above), and therefore may be less than the values in these original datasets. 

* Based on the DBCA (2017) definition of a population as provided in Section 1.3. 
$ Refer to Section 2.1.2.2 for VU descriptions. 
# Previously Acacia karina. 

‘^’ and bolded text denote preferred habitat based on abundance (proportional to the individual area of VUs in which the taxon is present) and landforms/soils. 
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Figure 2.1 Known Significant Flora of the Study Area 
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Table 2.2 Significant Flora Taxa Known from or Potentially Occurring in the Indicative Footprint 

Taxon Status 
(WA) 

Status 
(EPBC Act) 

Likelihood of Presence in Indicative Footprint 

Acacia karinae P1  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Acacia 
woodmaniorum 

T Endangered Unlikely 

Taxon was searched for in the Indicative Footprint during the 
Flora and Vegetation Expansion Survey but no locations were 
recorded. Taxon has not been recorded in the Mount Karara 
area despite intensive survey historically and for the Flora and 
Vegetation Expansion Survey. Based on current knowledge, 
taxon is restricted to Mungada Ridge, Mungada West and 
Jasper Hill. 

Allocasuarina 
tessellata 

P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Austrostipa blackii P3  Unlikely 

Preferred habitat not present. Taxon was searched for in the 
Indicative Footprint for the Flora and Vegetation Expansion 
Survey but no locations were recorded. 

Caesia sp. 
Koolanooka Hills 
(R. Meissner & Y. 
Caruso 78) 

P1  Present 

This taxon is cryptic and not readily identifiable in the field. It 
has not been recorded by previous surveys in or in the vicinity 
of the Study Area, and at the time of the field component of 
the Flora and Vegetation Expansion Survey, was apparently 
only known from the Koolanooka Hills area. This taxon was 
identified post-survey and was therefore not specifically 
searched for in the Indicative Footprint by the Flora and 
Vegetation Expansion Survey. 

Calandrinia 
?kalanniensis 

P2  Unlikely 

Small amount of preferred habitat present; however, taxon 
was searched for in the Indicative Footprint for the Flora and 
Vegetation Expansion Survey and no locations were recorded. 
Closest known location of Calandrinia ?kalanniensis is 
approximately 10.2 km from the Disturbance Footprint, and 
Calandrinia kalanniensis approximately 14.9 km from the 
Disturbance Footprint. 

Calotis sp. 
Perrinvale Station 
(R.J. Cranfield 
7096) 

P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Crassula sp. nov. Potentially 
undescribed 

 Present 

This taxon was identified post-survey and was not specifically 
searched for in the Indicative Footprint by the Flora and 
Vegetation Expansion Survey. 
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Taxon Status 
(WA) 

Status 
(EPBC Act) 

Likelihood of Presence in Indicative Footprint 

Drummondita 
fulva 

P3  Unlikely 

Small amount of preferred habitat present; however, taxon 
was searched for in the Indicative Footprint for the Flora and 
Vegetation Expansion Survey and no locations were recorded. 
All previous recorded locations in the Study Area restricted to 
Blue Hills, Mungada Ridge, and a small BIF ridgeline northeast 
of Mungada Ridge and southeast of Jasper Hills. 

Grevillea globosa P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Grevillea scabrida P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Grevillea 
subtiliflora 

P3  Unlikely 

Small amount of preferred habitat present; however, taxon 
was searched for in the Indicative Footprint for the Flora and 
Vegetation Expansion Survey and no locations were recorded. 

Gunniopsis divisa P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Hibbertia 
cockertoniana 

P3  Possible 

Preferred habitat present. Taxon was identified post-survey 
and was not specifically searched for in the Indicative 
Footprint by the Flora and Vegetation Expansion Survey. 
Recorded approximately 360 m from Indicative Footprint. 

Lepidosperma sp. 
Blue Hills (A. 
Markey & S. Dillon 
3468) 

P1  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Melaleuca 
barlowii 

P3  Unlikely 

Very small amount of preferred habitat present; however, 
taxon was searched for in the Indicative Footprint for the Flora 
and Vegetation Expansion Survey and no locations were 
recorded. 

Micromyrtus acuta P3  Unlikely 

Small amount of preferred habitat present; however, taxon 
was searched for in the Indicative Footprint for the Flora and 
Vegetation Expansion Survey and no locations were recorded. 
All previous recorded locations in the Study Area restricted to 
Blue Hills, Mungada Ridge, and a small BIF ridgeline northeast 
of Mungada Ridge and southeast of Jasper Hills. 

Micromyrtus 
trudgenii 

P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 
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Taxon Status 
(WA) 

Status 
(EPBC Act) 

Likelihood of Presence in Indicative Footprint 

Millotia dimorpha P1  Possible 

Preferred habitat present. Taxon was searched for in the 
Indicative Footprint for the Flora and Vegetation Expansion 
Survey and no locations were recorded; however, taxon is 
annual and diminutive, and targeted survey was potentially 
conducted too early for detection of this taxon. Closest known 
location approximately 200 m from the Indicative Footprint. 

Persoonia 
pentasticha 

P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Petrophile 
pauciflora 

P3  Unlikely 

Preferred habitat not present. Taxon was searched for in the 
Indicative Footprint for the Flora and Vegetation Expansion 
Survey but no locations were recorded. 

Polianthion 
collinum 

P3  Unlikely 

Small amount of preferred habitat present; however, taxon 
was searched for in the Indicative Footprint for the Flora and 
Vegetation Expansion Survey and no locations were recorded. 
All previous recorded locations in the Study Area restricted to 
Blue Hills and Mungada Ridge. 

Prostanthera sp. 
Karara (D. Coultas 
& K. Greenacre 
Opp 8) 

P1  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Rhodanthe collina P3  Present 

Searched for and recorded in the Indicative Footprint by the 
Flora and Vegetation Expansion Survey. 

Stenanthemum 
poicilum 

P3  Unlikely 

Preferred habitat present; however, taxon was searched for in 
the Indicative Footprint for the Flora and Vegetation 
Expansion Survey and no locations were recorded. 

Stylidium 
scintillans 

T  Unlikely 

Taxon has a very specific habitat (highly weathered granitic 
basement rock with weathered or colluvial ironstone rock and 
kaolinitic residue), which is not considered to be present in 
the Indicative Footprint. Taxon was searched for in the 
Indicative Footprint for the Flora and Vegetation Expansion 
Survey and no locations were recorded. 

Swainsona sp. 
Karara (C. Godden 
& J. Hruban 24-26) 

P1  Possible 

Small amount of preferred habitat present. Taxon was 
identified post-survey and was therefore not specifically 
searched for in the Indicative Footprint by the Flora and 
Vegetation Expansion Survey. 
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2.1.2 Vegetation and Significant Vegetation 

2.1.2.1 Regional Vegetation 

The Study Area is located in the Yalgoo IBRA Bioregion, specifically within the Tallering IBRA Subregion 

(DAWE, 2020). The Yalgoo Bioregion is broadly equivalent to the Yalgoo Subregion described by Beard 

(2015). Beard described the vegetation of this area as one of transition between the Eremaean and the 

Southwestern Province, with Acacia aneura being replaced in dominance by other Acacia species in the 

southwest of the Province. The vegetation of the region is characterised by low woodlands to open 

woodlands of Eucalyptus, Acacia and Callitris on red sandy plains of the Western Yilgarn Craton and 

southern Carnarvon Basin (Desmond & Chant, 2002). In the vicinity of the Study Area, the vegetation was 

described as Acacia ramulosa–Acacia acuminata scrub on hills and Acacia ramulosa–Acacia murrayana on 

sandplains, with thickets of Acacia ramulosa, Acacia acuminata and Melaleuca uncinata (now considered to 

be Melaleuca hamata) on mid slope positions, and scrub of Acacia ramulosa with scattered Callitris and 

Eucalyptus in valleys (Beard, 2015). 

The vegetation of WA as it was presumed to have existed prior to European settlement has been mapped 

at a scale of 1:250,000 as VSAs, with the Pre-European Vegetation spatial database created (Beard et al., 

2013; DPIRD, 2019). Eight VSAs occur in the Study Area, two of which occur in the Indicative Footprint, as 

summarised in Table 2.3. This table also presents the current extent of each VSA in relation to its pre-

European extent within the Tallering IBRA Subregion, and the percentage of the current extent of each VSA 

currently protected for conservation (as a proportion of the current extent) within the Tallering IBRA 

Subregion (DBCA, 2019a). Note that as per DBCA (2019a), protected areas in this context are considered to 

be any areas within International Union for Conservation of Nature (IUCN) categories I to IV. 

The VSAs that occur within the Study Area and Indicative Footprint have undergone minimal clearing, with 

all eight having over 80 % of their pre-European extents remaining within the Tallering IBRA Subregion, and 

all but one having over 95 % of their pre-European extent. These VSAs are not currently well-conserved 

(Table 2.3); however, significant proportions of these VSAs are proposed to be managed by DBCA within 

former pastoral leases in the vicinity of the Study Area, including ex-Karara, ex-Lochada and ex-Warriedar 

Stations (DBCA, 2007-). 
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Table 2.3 Vegetation System Associations of the Study Area 

Vegetation System 
Association 

Description* Mapped Extent (ha) Current Extent 
(ha)* 

Pre-European 
Extent Remaining 

(%)* 

Current Extent 
Protected for 

Conservation (%)* 
Study Area Indicative Footprint 

Yalgoo_41 Shrublands; teatree scrub 228  287 100 0 

Yalgoo_125 Bare areas; salt lakes 76  21,377 84.9 0 

Yalgoo_355 Shrublands; bowgada and jam scrub 
with scattered York gum and red 
mallee 

4,454  54,692 99.4 0 

Yalgoo_358 Shrublands; bowgada and Acacia 
quadrimarginea on stony ridges 

5,890 325 55,448 99.9 0 

Yalgoo_363 Shrublands; bowgada scrub with 
scattered cypress pine 

6,152 597 11,729 98.5 0 

Yalgoo_364 Shrublands; bowgada scrub with 
scattered eucalypts and cypress pine 

0  108,535 99.8 0 

Yalgoo_419 Shrublands; bowgada jam and 
Melaleuca uncinata thicket 

596  289,440 95.7 0 

Yalgoo_420 Shrublands; bowgada and jam scrub 3,078  454,715 99.8 0.02 

* Data from DBCA (2019a). 
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As previously discussed, Woodman Environmental undertook a regional flora and vegetation survey of the 

Karara to Minjar Block (the Regional Mapping Survey), which considered a total area of approximately 

81,775 ha, including most of the Study Area. This assessment incorporated data from a number of other 

flora and vegetation surveys that had previously been undertaken within the local area. A total of 990 

quadrats were used in the floristic classification analysis, resulting in the definition of 32 Floristic 

Community Types (FCTs), two of which were split further into subtypes. Subsequent examination of data 

from detailed recording sites identified an additional Plant Community (PC) in the survey area. Of these 

FCTs/PCs, 18 were identified as having a high conservation significance, due to being mapped over less than 

1 % of the total survey area, and therefore being potentially restricted in the region (Woodman 

Environmental, 2012). Furthermore, three PECs were identified in the survey area as summarised below: 

 ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 

formation)’ (P1): FCTs 1, 2, 3, 4, 5, 6, 10 and 12 

 ‘Yalgoo (Gnows Nest/Wolla Wolla and Woolgah–Wadgingarra) vegetation assemblages (banded 

ironstone formation)’ (P1): FCTs 2 and 3 

 ‘Warriedar/Pinyalling/Walagnumming Hills vegetation assemblages (banded ironstone formation)’ (P1): 

FCTs 1, 10 and 28. 

A summary of the Regional Mapping Survey FCTs and PCs is presented in Appendix C. 

The Regional Mapping Survey was undertaken at a much broader scale than the Flora and Vegetation 

Expansion Survey and is not suitable for use in an EIA context. However, Umwelt (2021) undertook a 

floristic classification analysis using a combined dataset of Study Area and Regional Mapping Survey 

quadrats to identify possible relationships and assess similarities between Study Area VUs (Section 2.1.2.2) 

with Regional Mapping Survey FCTs, with the aim of determining the potential regional distribution and 

significance of VUs. A summary of the results of this analysis is presented in Section 2.1.2.2. 

2.1.2.2 Local Vegetation 

As previously discussed, Umwelt undertook a detailed flora and vegetation survey of the Study Area in 2020 

(the Flora and Vegetation Expansion Survey). This assessment incorporated data from the Karara–Mungada 

Survey, Regional Mapping Survey, and data collected in spring 2020. Classification analysis of floristic data 

was conducted using data from 265 quadrats established in the Study Area. This included: 

 54 quadrats established in the Study Area in 2020 by the Flora and Vegetation Expansion Survey 

 211 quadrats established for relevant previous surveys (Karara–Mungada Survey and Regional Mapping 

Survey), including five quadrats from the Regional Mapping Survey that were revisited and resurveyed 

in 2020 by the Flora and Vegetation Expansion Survey. 

A total of 32 VUs were defined and mapped across the Study Area based on the results of the floristic 

classification analysis and subsequent examination of quadrat data, as presented on Figure 2.2 and 

summarised in Table 2.4. Also mapped was a playa lake claypan, cleared land and areas of rehabilitation 

(Umwelt, 2021). Of the 32 VUs mapped in the Study Area, 17 occur within the Indicative Footprint (Figure 

2.2, Table 2.4).  
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Figure 2.2 VUs and Other Areas of the Study Area Described by the Flora and Vegetation Expansion 
Survey 
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Figure 2.2 VUs and Other Areas of the Study Area Described by the Flora and Vegetation Expansion 

Survey (legend) 
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Figure 2.2 VUs and Other Areas of the Study Area Described by the Flora and Vegetation Expansion 

Survey (legend cont.) 
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Figure 2.2 VUs and Other Areas of the Study Area Described by the Flora and Vegetation Expansion 

Survey (legend cont.) 
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Table 2.4 Vegetation Units of the Study Area and Indicative Footprint Mapped by the Flora and 
Vegetation Expansion Survey 

VU Study Area Indicative Footprint 

ha % ha % 

1 1,890 9.2 45 4.9 

2 1,213 5.9 1 0.1 

3 186 0.9   

4 396 1.9   

5 3,144 15.4 219 23.7 

6 312 1.5   

7 106 0.5   

8 54 0.3 2 0.2 

9 44 0.2   

10 2,275 11.1 206 22.4 

11 5 0.03   

12 171 0.8   

13 25 0.1   

14 52 0.3 0.2 0.03 

15 4 0.02   

16 818 4.0 20 2.2 

17 672 3.3 18 2.0 

18 244 1.2 15 1.6 

19 68 0.3   

20 61 0.3   

21 368 1.8 12 1.3 

22 17 0.1   

23 25 0.1   

24 512 2.5   

25 286 1.4 0.001 0.0001 

26 271 1.3   

27 219 1.1 14 1.5 

28 307 1.5 58 6.3 

29 1,716 8.4 74 8.0 

30 2,740 13.4 170 18.4 

31 311 1.5   

32 382 1.9 67 7.3 

Claypan 1,474 7.2 0.5 0.05 

Cleared Land 6 0.03   

Rehabilitation 97 0.5   
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As mentioned in Section 2.1.2.1, Umwelt (2021) undertook floristic classification analyses using a combined 

dataset of Study Area and Regional Mapping Survey quadrats to determine the potential regional 

distribution and significance of VUs. A summary of the most similar Regional Mapping Survey FCT(s) to 

Study Area VUs is presented in Table 2.5. Note that PC33 could not be assessed by this classification 

analysis as this plant community was described from data collected at a detailed recording site. However, 

manual comparison of vegetation data identified that PC33 is likely represented by the area described by 

the Flora and Vegetation Expansion Survey as ‘Claypan’. 

Table 2.5 Most Similar Regional Floristic Community Types to Study Area Vegetation Units 
(Umwelt, 2021) 

Study Area Vegetation Unit Most Similar Regional Floristic Community Type(s) 

1 27 

2 19a, 28 

3 28 

4 19a 

5 19a, 27 

6 19a 

7 19b 

8 19a, 21a 

9 20, 19b, 19c, 19d 

10 26 

11 21b 

12 19c, 19d 

13 19a, 22 

14 19a, 21a 

15 16 

16 23 

17 23, 32 

18 17, 24, 28, 29, 31 

19 1 

20 1, 2, 3 

21 1, 2, 3 

22 4 

23 3 

24 1 

25 1, 2 

26 10 

27 12, 7 

28 4, 10 

29 7 

30 7 

31 8, 13 

32 11 
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Ten VUs described by the Flora and Vegetation Expansion Survey were considered potentially significant in 

a regional context due to forming part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) 

vegetation complexes (banded ironstone formation)’ PEC (P1), based on comparison with Karara–Mungada 

Survey FCTs (from which the PEC was originally defined). A total of 18 VUs were considered potentially 

significant in a local and/or regional context for reasons other than formal listing, as per EPA (2016b) 

(Umwelt, 2021). A summary of the potential local and regional significance of the Study Area VUs is 

presented in Table 2.6; this is presented in more detail in Appendix D. 
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Table 2.6 Summary of Significance of Vegetation Units of the Study Area in a Local and Regional Context (Umwelt, 2021) 

VU Local Context Regional Context 

1 Not considered significant Not considered potentially significant 

2 Not considered significant Not considered potentially significant 

3 Considered significant (locally restricted) Not considered potentially significant 

4 Not considered significant Not considered potentially significant 

5 Not considered significant Not considered potentially significant 

6 Not considered significant Not considered potentially significant 

7 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted) 

8 Considered significant (locally restricted) Considered potentially significant (regionally restricted) 

9 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted; Lignum swamp) 

10 Not considered significant Not considered potentially significant 

11 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted) 

12 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted) 

13 Considered significant (locally restricted) Not considered potentially significant 

14 Considered significant (locally restricted) Not considered potentially significant 

15 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted) 

16 Not considered significant Considered potentially significant (partially forms part of PEC) 

17 Not considered significant Not considered potentially significant 

18 Not considered significant Not considered potentially significant 

19 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted; forms part of PEC) 

20 Considered significant (locally restricted; restricted landform) Considered potentially significant (forms part of PEC) 

21 Considered significant (locally restricted; restricted landform) Considered potentially significant (forms part of PEC) 

22 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted; forms part of PEC) 

23 Considered significant (locally restricted; restricted landform) Considered potentially significant (regionally restricted) 

24 Not considered significant Considered potentially significant (forms part of PEC) 
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VU Local Context Regional Context 

25 Considered significant (locally restricted; restricted landform) Considered potentially significant (forms part of PEC) 

26 Considered significant (locally restricted; restricted landform) Considered potentially significant (forms part of PEC) 

27 Considered significant (locally restricted; restricted landform) Considered potentially significant (forms part of PEC) 

28 Considered significant (locally restricted; restricted landform) Considered potentially significant (forms part of PEC) 

29 Not considered significant Not considered potentially significant 

30 Not considered significant Not considered potentially significant 

31 Not considered significant Not considered potentially significant 

32 Not considered significant Not considered potentially significant 
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2.2 Significant Fauna 

2.2.1 Summary of Significant Fauna 

The current predicted vertebrate assemblage of 7 frog, 57 reptile, 117 bird and 29 mammal species 

includes 26 species of conservation significance; a further seven species of conservation significance are 

considered to be locally extinct.  The overall list of conservation significant vertebrate species includes 5 

CS1, 1 CS2 and 20 CS3 species, while previous and recent studies have found four conservation significant 

invertebrate species (Table 2.7 and Table 2.8). As outlined in Section 1.3, species classed as CS1 are those 

listed under WA State and/or Commonwealth legislation, while those classed as CS2 are listed as Priority by 

the Department of Parks and Wildlife. The CS3 class is more subjective, but includes species that have 

declined extensively across the mid-west of WA, and some species that occur at the edge of their range.  

This makes their presence in the survey area significant as populations on the edge of a species’ range are 

often less abundant and more vulnerable to local extinction than populations at the centre of the range 

(Curnutt et al., 1996).  Several bird species listed as CS3 in Table 2.8 have declined dramatically in the 

Wheatbelt, making remaining populations locally significant.  Species of conservation significance are 

discussed below.  This discussion includes, where possible, calculations of proportional habitat loss for 

those species where the local distribution has been documented.  The development footprint area of the 

two expansion areas is taken as 922ha. 

Table 2.7 Composition of Extant Conservation Significant Fauna 

Taxon Assemblage Conservation Status 

CS1 CS2 CS3 

Frogs   1 

Reptiles 2  3 

Birds 3  13 

Native Mammals  1 3 

Invertebrates 1 1 c. 7* 

* There is uncertainty regarding the taxonomy and significance of an additional seven invertebrate species collected by ecologia (2008) outside the 

Karara impact area. These are included in discussion below. 
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Table 2.8 Conservation Significant Fauna Species of the Proposed Expansion Areas (Including 
Locally Extinct Species) 

Common Name Scientific Name Conservation Status* Expected Status in 
Proposed Expansion Area CS1 CS2 CS3 

Frogs      

Desert Trilling Frog Neobatrachus centralis   CS3 Resident 

Reptiles      

Reticulated Velvet 
Gecko 

Hesperoedura reticulata   CS3 Resident 

Mulga Dragon Diporiphora 
amphiboluroides 

  CS3 Resident 

Gilled Slender Blue-
tongue 

Cyclodomorphus 
branchialis 

S3   Resident 

Western Spiny-tailed 
Skink 

Egernia stokesii badia E S3   Resident 

South-West Carpet 
Python 

Morelia spilota imbricata   CS3 Resident 

Birds      

Malleefowl Leipoa ocellata V S3   Resident 

Fork-tailed Swift Apus pacificus Mig S5   Migrant 

Peregrine Falcon Falco peregrinus S7   Resident 

Australian Bustard Ardeotis australis   CS3 Irregular visitor 

Bush Stone-curlew Burhinus grallarius   CS3 Irregular visitor 

Major Mitchell's 
Cockatoo 

Cacatua leadbeateri   CS3 Resident 

Regent Parrot Polytelis anthopeplus   CS3 Resident 

Scarlet-chested 
Parrot 

Neophema splendida   CS3 Vagrant 

White-browed 
Treecreeper 

Climacteris affinis   CS3 Resident 

Rufous Treecreeper Climacteris rufa   CS3 Visitor 

Rufous Fieldwren Calamanthus campestris   CS3 Irregular visitor 

Redthroat Pyrrholaemus brunneus   CS3 Resident 

White-browed 
Babbler 

Pomatostomus 
superciliosus 

  CS3 Resident 

Crested Bellbird Oreoica gutturalis   CS3 Resident 

Western Yellow 
Robin 

Eopsaltria griseogularis   CS3 Resident 

Mammals      

Kultarr Antechinomys laniger   CS3 Resident 

Woolley's 
Pseudantechinus 

Pseudantechinus 
woolleyae 

  CS3 Resident 

Brush Wallaby Notamacropus irma  P4  Irregular visitor 

Brush-tailed Possum Trichosurus vulpecula   CS3 Irregular visitor 
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Common Name Scientific Name Conservation Status* Expected Status in 
Proposed Expansion Area CS1 CS2 CS3 

Invertebrates      

Northern Shield-
backed Trapdoor 
Spider 

Idiosoma clypeatum  P3  Resident 

Ornate Trapdoor 
Spider 

Idiosoma formosum S2   Resident 

Unidentified 
trapdoor spider 

Idiosoma (Aganippe) sp.   CS3 Resident 

Karara Millipede Antichiropus sp. nov. 
‘Karara’ 

  CS3 Resident 

Millipede PM1 Antichiropus sp. nov. 
‘PM1’ 

  CS3 Resident 

Mt Gairdner Scorpion Urodacus sp. nov. ‘Mt 
Gairdner’ 

  CS3 Resident 

pseudoscorpion Tyrannochthonius sp.   CS3 Probably not present 

Stygofauna collected 
by ecologia (2008) 

   ? Uncertain 

Locally extinct species     

Chuditch Dasyurus geoffroii V S3   Locally extinct 

Numbat Myrmecobius fasciatus V S2   Locally extinct 

Bilby Macrotis lagotis V S3   Locally extinct 

Woylie Bettongia penicillata E S1   Locally extinct 

Boodie Bettongia lesueur V S4   Locally extinct 

Tammar Macropus eugenii  P4  Locally extinct 

Stick-nest Rat Leporillus sp. V S6   Locally extinct 

* EPBC Act listed species: V = Vulnerable, E = Endangered, C = Critically Endangered, Mig = Migratory.  

WA BC Act listed species: S1 - S7 = Schedule 1 - 7. 

DBCA Priority Species: P1 - P5 = Priority 1 - 5. 

2.2.2 Conservation Significance Level 1 Taxa 

2.2.2.1 Gilled Slender Blue-tongue 

The Gilled Slender Blue-tongue has a restricted distribution, being confined to the Midwest coast from the 

Murchison River to the Irwin River and inland to Mt Magnet (Bush et al., 2007).  Within this region it is 

known from only a few locations and is variously described as occurring on from loamy soils in wattle 

woodlands and rocky areas (Bush et al., 2007), or on heavy red soil (Wilson & Swan, 2013).  BCE has three 

records of the species, all from rocky environments, including a specimen from Karara ridge and one from 

Mungada ridge.  Both expansion areas have some habitat suitable for the species, along rocky hills in the 

north and around the granite outcrop in the south, but the species was not found despite searching in June 

2020.  Despite this, it must be considered to be present, particularly given the records at Karara and 

Mungada. 
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2.2.2.2 Western Spiny-tailed Skink 

This has been found to be locally abundant in York Gum woodlands on loam and clay flats in the Karara 

area, and has been the subject of species-specific studies, including monitoring (Bamford Consulting 

Ecologists 2017).  Within this region, it appears to be largely restricted to York Gum woodland in good 

condition, particularly where the understorey is intact and forms patches of dense thickets close to large 

trees that provide a range of hollow sizes in which the lizards shelter (Figure 5).  Colonies have also been 

found in very large Melaleuca (BCE records).  The extent of possible suitable habitat (ie York Gum woodland 

and similar vegetation types: Vegetation Types 5, 10, 14, 21 and 31) is mapped for the study area on (Figure 

6) and it is widespread, although this mapping does not account for condition and is also mapped largely to 

the northeast, with no information available on habitat to the west.  There was originally an area of 

6,149ha of lizard habitat within the KML study area, with 121ha impacted by existing development, and 

437ha in the two expansion areas.  Existing impact (as measured by direct loss) is therefore 2.0% of habitat, 

with the expansion areas bringing this impact to 9.1%.  These figures would be reduced if vegetation 

mapping were available to the west, but the expansion areas would still contribute substantially to the 

proportional impact. 

Potential colony sites were recorded and checked for the species in both expansion areas, with colony sites 

consisting of what appeared to be suitable clumps of large trees; usually a mix of dead and live York Gum 

(eg. Plate 2).  Locations of all colony sites are given in Appendix 8 (2021) and illustrated in Figure 7 and 

Figure 8.  There were many more potential colony sites in the northern compared with the southern 

expansion area (459 compared with 100), while existing colony records (from KML monitoring) include 

three active and seven inactive sites in the north, and two active sites (and two inactive) just to the 

northeast of the southern area.  No active sites were found during the current survey, but one location was 

found with scats in the north, and this was one of the known active colonies being monitored by KML.  

Based upon the proportion of each area surveyed and allowing for the extent of suitable habitat indicated 

by the 2020 surveys, there could be 1,000 to 1,500 potential colony sites in the north and about 200 in the 

south.  Note that these are only potential sites and even under ideal conditions all would not be expected 

to be occupied.  Colony sites are spread across much of the northern area, but confined to the east in the 

southern area.  There is further suitable habitat (York Gum woodland) south of the southern expansion 

area and north and west of the northern expansion area. 

The low number of active colonies is likely to be due to a combination of impacts from grazing by feral 

herbivores and impacts from predators.  Most potential colony sites provided little cover and food in the 

form of shrubs around the log pile, while especially in the northern expansion area there was abundant 

evidence of likely predators.  This includes tracks of feral Cats and flocks of up to 20 Little Crows more or 

less constantly moving through the area.  The Little Crows were not recorded in early surveys at Karara, but 

moved in when the rubbish tip was established close to the exploration camp and just to the east of the 

northern expansion area.  A Ph.D. study by Holly Bradley (Curtin University) has identified concerns with 

increased predation pressure on the species, with research papers in preparation. 
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Photo 2.1 Dead York Gum with known Western Spiny-tailed Skink colony (outside Proposed 
Expansion Area). Note shrubs around log (Photo: BCE, 2009) 
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Figure 2.3 Extent of Predicted Habitat of the Western Spiny-tailed Skink based upon Vegetation 
Characteristics 
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Figure 2.4 Potential Colony Sites for the Western Spiny-tailed Skink (Northern Expansion Area) 
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Figure 2.5 Potential Colony Sites for the Western Spiny-tailed Skink (Southern Expansion Area) 
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2.2.2.3 Malleefowl 

The Malleefowl has been extensively studied in the Karara area, with large numbers of mounds located and 

monitored.  The mounds tend to be associated with the lower slopes of hills as the heavy soils of the 

surrounding plains appear unsuitable for mound construction, but some have been found high on rocky 

hills and on sandy loam flats (Bamford 2008).  Across the KML lease areas, it is possible to roughly map 

suitable habitat for mound construction by Malleefowl based upon Land System, with suitable or at least 

somewhat suitable Land Systems being: Challenge, Euchre, Graves, Joseph, Moriarty, Nerramyne, 

Singleton, Tallering, Tealtoo and Yowie (Figure 8).  An estimated 4.2% of the area of these Land Systems 

within 15km of the KML operations will be cleared, with abou half this figure from the proposed expansion 

areas. 

Small numbers of mounds were found in both expansion areas, as were fresh tracks (Figure 10 and Figure 

11; see Appendix 9 for mound details).  This indicates Malleefowl are utilizing both areas.  However, all the 

12 mounds found in the north were unused, whereas two of the eight mounds found in the south were 

active (Figure 9).  These mounds had been opened up and then filled with leaf-litter in preparation for the 

breeding season.  In addition, three of the other mounds found in the south had been used recently (last 

few years) as they still had vegetation, shell fragments and evidence of beetle larvae (that feed on the 

rotting plant material of recently active mounds).  This suggests that the southern area has a high level of 

breeding activity, and as about a third of the area was searched and the search area was chosen 

independent of suitability for Malleefowl (therefore approximately a third of suitable habitat was 

searched), an estimated five or six mounds (representing up to six pairs of Malleefowl) may be present.  In 

contrast, the only evidence of Malleefowl activity in the north was one set of tracks despite searching over 

a third of the area.  Despite this, old mounds were present and were spread widely across the site (Figure 

10).  The absence of active mounds in the third of the area searched suggests a total number of active 

mounds of less than three, while the scattered distribution of inactive mounds and the presence of active 

mounds in the broader region makes it likely that one or possibly two active mounds are present in the 

area not searched.  Therefore, one or two pairs may be breeding in the northern expansion area.   

It is worth noting that the southern expansion area is adjacent to vegetation that has been progressively 

cleared for infrastructure, and Malleefowl were known to nest in these areas.  Birds were displaced by 

clearing following KML procedures, and therefore the number present in the southern expansion area may 

be an artefact of this displacement.  The same displacement procedures (avoiding impact on active 

mounds) would be applied in future clearing activity. 
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Figure 2.6 Land Systems within 15km of the centrepoint of the impact area, indicating those 
suitable or at least partly suitable for mound construction by Malleefowl 
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Photo 2.2 Active Malleefowl mound in southern expansion area at 474791mE, 6766267mN 
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Figure 2.7 Northern expansion area; locations of Malleefowl mounds 
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Figure 2.8 Southern expansion area; locations of Malleefowl mounds 
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2.2.2.4 Trapdoor Spiders 

Prior to the June 2020 surveys, two spider species of conservation significance were known in the greater 

Karara area: the Northern Shield-backed Trapdoor Spider (Idiosoma clypeatum) and the Ornate Trapdoor 

Spider (Idiosoma formosum), the latter with just one record near Karara Homestead (about 10km south of 

the Karara mine).  The Northern Shield-backed Trapdoor Spider was initially identified as Idiosoma nigrum, 

listed as Vulnerable under the EPBC Act and Schedule 2 of the WA Biodiversity Conservation Act 2018 

(WABC).  Following a taxonomic review, (Rix et al. 2018), the spider in the Karara area was re-named (to I. 

clypeatum) and assigned a lower level of conservation significance (Priority 3), mainly because studies 

carried out by BCE for KML had found it to be widespread in the region (Figure 12), and with records as far 

north as near Wiluna.  The species was also found to be very abundant in suitable areas (generally gravelly 

loam soils along ironstone ridges) with robust density calculations in the range of 140 to 623 spiders/ha, 

although Bancroft and Bamford (2019) did suggest that populations may be in decline, possibly due to long 

term declines in rainfall.  The expansion area studies found it on sandy soils around granites where it had 

not previously been recorded, so its distribution is more extensive than illustrated on Figure 12.  The 

regional extent of spider habitat on Figure 12 is therefore underestimated and the current and predicted 

proportional impact difficult to calculate, but is likely to be <5%.   

The Ornate Trapdoor Spider was named as part of that taxonomic review as it had previously been known 

only by a code number.  It is listed as Schedule 2 under the WABC but is not listed under the EPBC Act.  

Both species were found in the expansion area surveys, along with an unidentified and possibly significant 

third species (Idiosoma (Aganippe) sp.), and all are discussed below.  Note that identifications were 

confirmed through the collection of specimens that were lodged with the WA Museum. 

The Priority 3 Northern Shield-backed Trapdoor Spider was found to be widespread in the southern 

expansion area, generally in the west where the soils were slightly more sandy in the vicinity of the granite 

outcrop (Figure 3; raw data in Appendix 10).  The distribution is uncertain in the east of the southern area 

due to difficulties in identifying spiders in borrows, but it is suspected that most records of Idiosoma sp. In 

the east were of the Ornate Trapdoor Spider.  There was only one record of the Northern Shield-backed 

Trapdoor Spider in the northern area, on a small ironstone hill (Figure 2).  The presence of the species on 

sandy loam soils away from ironstone hills but in association with granite suggests that its distribution in 

the region is broader than suggested by Figure 12, although granites are rare in the general Karara 

landscape.    

The Schedule 2 (WABC Act) Ornate Trapdoor Spider was found to be widespread in both expansion areas, 

with many of the trapdoor spider records in the east of the southern expansion area probably being this 

species.  Initially during the June field trip, identifications were uncertain even when a spider could be 

viewed down a burrow, but it was later found that there are more or less consistent differences in the lid 

architecture allowing the two species to be distinguished without disturbing the spider (Figure 13 and 

Figure 14).  These records of the Ornate Trapdoor Spider greatly increase the number of records known of 

the species in the region (Figure 15).  It would appear to be abundant on moderately heavy soils on plains 

around Karara.  This aappearred to correspond to the Yowie Land System.  Densities calculated on spider 

transects were 364/ha in the north and 221/ha in the south although there was a great deal of variation 

between transects and more extensive sampling would be required to provide robust estimates.  There 

appears to be extensive suitable habitat for the species beyond the limits of the two expansion areas. 

The third trapdoor spider collected was represented by a single animal collected in the north-west corner 

of the southern expansion area.  It was collected because the lid and fan architecture appeared to be more 
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complex than that of either of the other species.  The WA Museum was not able to identify it to species as 

it was a juvenile female, but were able to assign it to a group of spiders referred to as Idiosoma (Aganippe) 

sp..  These are trapdoor spiders formerly classed in the genus Aganippe but now reassigned to the genus 

Idiosoma.  Because this specimen couldn’t be identified to a species, it is treated here as possibly locally 

significant (CS3) that could favour sandy soils close to granites.  It was collected in the Nerramyne Land 

System. 
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Figure 2.9 Distribution of the Northern Shield-backed Trapdoor Spider as estimated in 2014.  The 
species was recorded in all blue areas, with the extent of its distribution estimated by contours and 
surveys.  The distribution is now known to be more extensive than illustrated, with records in the 
southern expansion area 
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2.2.3 Conservation Significance Level 3 Taxa 

2.2.3.1 Desert Trilling Frog 

Considered of local significance because the species has a restricted distribution in WA (mostly around Mt 

Magnet; Tyler et al. 2000), but the identification of the species in the vicinity of the project area is 

uncertain. 

2.2.3.2 Reticulated Velvet Gecko 

Largely confined to smooth-barked eucalypts in the Wheatbelt and goldfields, this species is at the 

northern limit of its range in the project area and has been recorded on York Gums just south of Mungada 

(BCE database).  It has declined across much of its range due to clearing for agriculture and therefore 

populations in the adjacent pastoral zone are of conservation interest.  It may be present in VSA 3 of the 

project area, although much of this is degraded by livestock. 

2.2.3.3 Mulga Dragon 

This is a species with a limited and very patchy distribution in the southern interior of WA but has been 

found to be locally common in acacia shrublands around Karara, Blue Hills and Mungada (BCE database).  It 

thus is probably present in the project area in VSA 1 and 2. 

2.2.3.4 South-West Carpet Python  

Until recently listed under Western Australian Legislation and as a Priority species, while the South-West 

Carpet Python has been de-listed, it is on the edge of its range in the Karara area and it has declined across 

much of its distribution due to clearing and feral predators.  It has been recorded from the region at the 

Koolanooka Range (I. Harris, pers. comm.), but has not been recorded in the Karara area by BCE.  If present 

in the expansion areas, it would be most likely around low rocky hills that provide extra shelter. 

2.2.3.5 Birds 

Eight bird species considered to be residents are also considered to be locally significant.  These are all 

species that have declined in the Wheatbelt or are on the edge of their range and generally not often 

reported.  Species that have declined in the Wheatbelt are of particular interest where they persist in the 

nearby uncleared pastoral zone.  Most of these resident CS3 birds were found during the site inspection of 

the northern and expansion areas, (Redthroat, Crested Bellbird, White-browed Treecreeper, Western 

Yellow Robin, White-browed Babbler and Major Mitchell’s Cockatoo).  The Major Mitchell’s Cockatoo 

include observations of a pair possibly scouting for nest sites in York Gums in the northern expansion area.  

The Australian Bustard and Bush Stone-curlew are also considered to be locally significant although only 

expected as irregular visitors.  Both were until recently classed as Priority species by DBCA.  The bustard 

occasionally appears in areas of open ground around Karara (BCE database) but the stone-curlew favours 

tall shrublands that provide cover and the species may be resident on Badja Station (over 30km to the 

north). 

2.2.3.6 Kultarr 

This small mammal is possibly widespread across inland Australia but is poorly-known, and as such any 

records are of interest.  It has been reported from Badja Station to the north of Karara (R. Pitman pers. 

comm.) in the mid 2000s, so there is a chance of it being present in the expansion areas, at least 

occasionally.   
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2.2.3.7 Woolley’s Pseudantechinus 

This species appears to be common on the ironstone ridges of Mungada and is at the southern limit of its 

range in the region.  Some of the low rocky hills in the northern expansion area may support the species. 

2.2.3.8 Common Brushtail Possum 

This species has undergone a significant reduction in distribution in Western Australia, and the Midwest in 

particular (How and Hilcox 2000).  Its status in the project area is uncertain but the species was observed 

50km to the southwest of Karara in April 2006 (G. Woodman, pers. comm.).  There is therefore a slight 

chance of the species being present in the expansion areas, although no further sightings have been made. 

2.2.3.9 Invertebrates 

Several invertebrate species have been collected which may have restricted distributions; these have no 

formal conservation listing and are therefore considered locally significant (CS3).  Bancroft and Bamford 

(2007) noted that the ironstone ridges of the region are ideal environments for the evolution of SRE 

invertebrates.  The surrounding plains provide more continuous habitat that may be less suited to short 

range endemism, although granite outcrops may be an exception.  Most of the two project areas are thus 

not expected to support SRE species with the possible exception of granite areas in the southern area.  The 

northern area does have some low rocky hills, but these re much better represented to the east.  Species 

recorded are: 

 The millipede Antichiropus sp. nov. ‘Karara’.  This has been found only on ironstone ridges from Karara, 

Blue Hills and Mungada, and is therefore classed as a short range endemic (Harvey 2002).  It appears to 

be abundant in rocky areas of the ironstone hills in the region, but suitable habitat is limited in the two 

expansion areas so it may be present but not widespread in these areas.   

 The millipede sp. nov. ‘PM1’.  A single specimen was collected from Karara ridge in August 2006 and 

Harvey (2006) noted that ‘This species is relatively widespread in the northern wheatbelt region of 

Western Australia, ranging from East Yuna Nature Reserve in the north to Lake Ninnan Shire Reserve in 

the south, a linear distance of some 310 km’.  He also noted that it ‘is clearly a short range endemic 

species’.  As with Antichiropus sp. nov. ‘Karara’, this species may be present but not widespread in the 

two expansion areas, likely being most abundant in the ironstone ridge environments. 

 • The scorpion Urodacus sp. nov. ‘Mt Gairdner’.  When collected in 2006, the specimen from Karara 

was only the second seen by the WA museum, with the other specimen from the Gairdner Range, some 

200km to the south-east.  Harvey (2006) concluded that it was therefore an SRE species.  The 2006 

specimen came from a rocky landscape so presumably the species is more or less restricted to rocky 

areas in the two expansion sites. 

 The troglobitic pseudoscorpion Tyrannochthonius sp. collected by Biota (2007) from drillhole MGD198 

on the northern edge of the Terapod area.  The species was undescribed and no further specimens 

have been collected.  Ecologia (2008) concluded that suitable habitat for troglofauna along the 

ironstone ridges was restricted to this area at Terapod.  This is outside the two expansion areas. 

 Presumed troglofauna collected by Ecologia (2008) from pastoral bores on Karara station but outside 

the areas affected by the Karara Iron Ore Project and outside the two expansion areas.  These consisted 

of assumed single and probably undescribed species of ostracods, Syncarids, oligochaetes, copepods 

(Harpacticoida and Calanoida) and isopods (worms and small crustacea). 
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3.0 Methods – Flora and Vegetation 

The assessment of direct impacts to significant flora and vegetation is provided by quantification of the 

proposed Project layout (i.e. Indicative Footprint) in a GIS environment on the known extent and range of 

environmental factors in the Study Area, region, and in WA. Therefore, the Project is expected to directly 

impact no more than 922 ha. 

3.1 Conservation Significance Ratings and Direct Impacts 

3.1.1 Significant Flora 

As previously mentioned, the significant flora dataset compiled by the Flora and Vegetation Expansion 

Survey (Umwelt, 2021) has been utilised for the flora component of this impact assessment. 

A qualitative assessment of the significance of local subpopulations of significant flora taxa to the regional 

conservation status of each taxon was undertaken. This assessment considered the number and 

distribution of indicative regional populations, the size of these populations, the reservation status of the 

tenure of the lands upon which they occur, and the position of the Study Area within the known range of 

each taxon. Information relating to significant flora taxa indicative regional populations was sourced from 

DBCA databases (NatureMap; Threatened and Priority Flora (TPFL) and Western Australian Herbarium 

Specimen databases (DBCA, 2007-)), in combination with data compiled by the Flora and Vegetation 

Expansion Survey (Umwelt, 2021) and other reports and literature publications. 
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Table 3.1 Regional Conservation Significance Ratings of Local Subpopulations of Significant Flora 
Taxa 

Regional Conservation 
Significance Rating 

Description 

Low Local subpopulations are not of particular significance in terms of maintaining the 
survival of the taxon, as: 

 taxon is known from a wide distribution 

 taxon is known from ≥ 10 indicative regional populations, some of which are 
protected in conservation estate 

 local subpopulations are likely to have low significance in maintaining the extent of 
the taxon; e.g. the local subpopulations are located within the known range and do 
not represent disjunct populations, the local populations are located in relatively 
close proximity to other populations. 

Moderate Local subpopulations are moderately significant in terms of maintaining the taxon 
through its range, as: 

 taxon is known from < 10 indicative regional populations, which may include those 
on conservation estate 

 taxon may have a wide distribution; however, the local subpopulations are located 
on the edge of the known range or forms a significant disjunct population in 
comparison to other known populations 

 there are few, if any, nearby known populations. 

High Local subpopulations are relatively significant in terms of maintaining the taxon through 
its range, as: 

 taxon has a restricted distribution (< 40 km) 

 taxon is known from < 5 indicative regional populations, with no populations being 
located on conservation estate 

 local subpopulations potentially contribute significantly to the maintenance of the 
taxon through being representative of the edge of the known range, forming a 
significant disjunct population or representing a significantly large population in 
comparison to other populations. 

 

The number of individuals (perennial taxa) or locations (annual and ephemeral taxa) of each significant 

flora taxon potentially impacted, along with the impact to potential habitat for such taxa, was used to 

assess potential direct local impacts to significant flora taxa. The Indicative Footprint was overlain on 

records of significant flora taxa in a GIS environment to determine the potential extent of direct impact to 

individuals and locations. The extent of proposed direct impact to preferred habitat VUs for each taxon was 

also calculated in a similar manner. Qualitative assessment of the potential significance of impact to flora 

taxa and preferred habitat is provided with regard to the extent of impact and significance of local 

subpopulations. 

It is worthy of note that data relating to locations, number of individuals and distribution of significant flora 

taxa that are disturbance opportunists, such as those that germinate following fire, is indicative only, and 

likely to be conservative, unless specific survey has been undertaken for such taxa in the first season post-

disturbance/fire. Therefore, the calculated level of impact to locations and individuals of such taxa is also 

indicative only, and impact to preferred habitat is a more appropriate measure of predicted impact to these 

taxa. 

Direct impacts to significant flora taxa in a regional context cannot be accurately quantified as there is 

limited data available on the numbers of known individuals of significant flora taxa across their ranges 
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within existing State or Commonwealth datasets. Assessment of the significance of direct impacts at a 

regional scale is therefore qualitative and considered factors including the significance of the local 

subpopulation(s) of a taxon to the maintenance of the taxon throughout its range (as per Table 3.1) and the 

potential impact to indicative regional populations. 

3.1.2 Vegetation 

As previously mentioned, the VU mapping prepared by the Flora and Vegetation Expansion Survey 

(Umwelt, 2021) has been utilised for the vegetation component of this impact assessment. 

The local conservation significance of each VU mapped in the Indicative Footprint was defined using the 

ratings presented in Table 3.2. 

Table 3.2 Local Conservation Significance Rating of Vegetation Units 

Local Conservation 
Significance Rating 

Description 

1  VU mapped over > 10 % of the Study Area, and 

 Landform/soil type on which the VU occurs is locally common and widespread. 

2  VU mapped over 1-10 % (inclusive) of the Study Area, and 

 Landform/soil type on which the VU occurs is locally common and widespread. 

3  VU mapped over 1-10 % (inclusive) of the Study Area, and 

 Landform/soil type on which the VU occurs is not locally common and/or is restricted. 

4  VU mapped over < 1 % of the Study Area, and 

 Landform/soil type on which the VU occurs is potentially locally uncommon and/or 
restricted. 

5  VU mapped over < 1 % of the Study Area, and 

 Landform/soil type on which the VU occurs is locally uncommon and/or restricted. 

 

The Indicative Footprint was overlain on VU polygons mapped in the Study Area in a GIS environment to 

determine the proposed direct impact area of each VU. Qualitative assessment of the potential significance 

of impact to vegetation is provided with regard to the extent of impact and local significance of vegetation. 

The potential level of direct impact to vegetation on a regional scale has been assessed via the 

determination of potential impact to pre-European vegetation (i.e. VSAs, Section 2.1.2.1) mapped within 

the Tallering IBRA Subregion (DBCA, 2019a), as well as to Regional Mapping Survey FCTs and PCs (Section 

2.1.2.1). The Indicative Footprint was overlain on VSA polygons in a GIS environment to determine the 

proposed impact area of each VSA, and subsequent analysis of the pre-European and current extent of 

each VSA proposed to be impacted. This process was repeated for Regional Mapping Survey FCTs and PCs, 

determining the proposed impact area of each FCT/PC to be impacted. A qualitative assessment of the 

results of these analyses was undertaken to determine the potential significance of regional impact to 

vegetation. 

The scale of potential direct local impact to the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) 

vegetation complexes (banded ironstone formation)’ PEC (P1) was calculated by overlaying the Indicative 

Footprint in a GIS environment on polygons of the PEC mapped by the Flora and Vegetation Expansion 

Survey in the Study Area. The proposed impact area of the PEC was also compared to the regional extent of 

the PEC as presented in Maia (2017) to determine the potential scale of regional impact. The potential 
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significance of local and regional impact to the PEC was determined via a qualitative assessment that 

considered the results of these analyses. 

3.2 Indirect Impacts 

A potential indirect impact zone surrounding the Indicative Footprint to an extent of 10 m (the IIAZ) was 

used to quantify potential indirect impacts (i.e. edge effects) of the Project on nearby significant flora, 

vegetation and listed significant vegetation, in a GIS environment. This assessment is based on a worst-case 

scenario, assuming total clearing of the Indicative Footprint and total loss/deterioration of flora and 

vegetation within the IIAZ; however, actual total loss of vegetation within this zone is considered unlikely 

based on observations of vegetation condition bordering the existing operations at Karara. 

A qualitative discussion of other potential indirect impacts to flora and vegetation surrounding the 

Indicative Footprint is also provided where a quantitative assessment cannot be undertaken. 

3.3 Cumulative Impacts 

This assessment considered the cumulative impact of both historical clearing (where data is available), and 

the impacts of the proposed clearing and indirect impacts for the Project. 

The impact of historical clearing on significant flora taxa and vegetation at Karara has been previously 

documented by Maia (2017) for the Mungada East Expansion Project. For this assessment, Maia calculated 

historical impacts within an area called the ‘Blue Hills Impact Assessment Area’ (BHIAA). The BHIAA 

encompasses the Study Area and the Karara Iron Ore Project (KIOP), Mungada Iron Ore Project (MIOP), 

Hinge Iron Ore Project (HIOP), and Sinosteel Midwest Corporation Ltd (Sinosteel) Blue Hills (Mungada) 

Direct Shipping Iron Ore Project footprints, as presented on Figure 3.1. Note that the BHIAA presented on 

Figure 3.1 has been manually digitised in a GIS environment as the spatial data for this boundary was not 

available. The BHIAA is approximately 71,453 ha in size. The results of Maia’s assessment in relation to 

significant flora taxa and listed significant vegetation is presented. 

The historical impact of clearing on significant flora preferred habitat and vegetation utilised Karara–

Mungada vegetation mapping, as this flora and vegetation survey was conducted prior to clearing in the 

Study Area for the Karara Project mine. This assessment involved overlaying the area of current cleared and 

rehabilitated land on Karara–Mungada FCT polygons in a GIS environment to determine the historical 

impact area for each FCT. This was then translated to impacts on Study Area VUs of the Indicative Footprint 

(as per the results of the Flora and Vegetation Expansion Survey that determined relationships between 

Karara–Mungada FCTs and VUs). 
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Figure 3.1 Maia (2017) Blue Hills Impact Assessment Area 

  



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Methods – Significant Fauna 
21553_R01_KAR_Karara Impact Assessment_Draft V1 51 

4.0 Methods – Significant Fauna 

Impact assessment criteria are based on the severity of impacts on the fauna assemblage and conservation 

significant fauna, and were quantified on the basis of predicted population change.  Population change can 

be the result of direct habitat loss and/or impacts upon ecological processes.   

Impacts were assessed through consideration of a range of threatening or impacting processes with respect 

to the proposed expansion, and examines the potential effect of these processes upon fauna biodiversity 

and significant species of the survey area.  These threatening processes are recognised in the literature (e.g. 

Gleeson and Gleeson 2012) and under the EPBC Act.  A major component of impact assessment is 

consideration of threats to species of conservation significance as these are a major and sensitive element 

of biodiversity.  Therefore, the impact assessment includes the following: 

 Review of threatening processes; will the proposal result in: 

o Habitat loss leading to population decline, especially for significant species; 

o Habitat loss leading to population fragmentation, especially for significant species; 

o Weed invasion that leads to habitat degradation; 

o Ongoing mortality; 

o Species interactions that adversely affect native fauna, particularly significant species; 

o Hydrological change; 

o Altered fire regimes; and 

o Disturbance (dust, light, noise). 

These threatening processes are outlined in detail in Error! Reference source not found..  With the 

exception of habitat loss, all threatening processes would be considered to result in indirect impacts 

according to the EPA (2016).   

The significance of population change is contextual.  The EPA (2004) suggests that the availability of fauna 

habitats within a radius of 15km can be used as a basis to predict low, moderate or high impacts.  In this 

case, a high impact is where the impacted environment and its component fauna is rare (<5% of the 

landscape within a 15km radius or within the Bioregion), whereas a low impact is where the environment is 

widespread (10% of the local landscape).  Under the Ramsar Convention, a wetland that regularly supports 

1% of a population of a waterbird species is considered to be significant.  These provide some guidance for 

impact assessment criteria, but are really only appropriate when considering very large proposed 

developments in broad landscapes.   

In the following criteria (Error! Reference source not found.), the significance of impacts is based upon 

percentage population decline within an estimated 15km radius and upon the effect of the decline upon 

the conservation status of a recognised taxon (recognisably discrete genetic population, sub-species or 

species).  Note that percentage declines are based on mapped distribution and/or suitable habitat where 

possible.   
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In addition to the application of these criteria, the Native Vegetation Clearing Principles and the DotE 

(2013) provide frameworks by which to assess impacts, particularly on significant species.   

Under Schedule 5 of the Environmental Protection Act (WA) 1986 (EP Act) it is an offence to clear native 

vegetation unless the clearing is done in accordance with a clearing permit, or an exemption applies (DER 

2014).  Clearing is not generally permitted where the biodiversity values, land conservation and water 

protection roles of native vegetation would be significantly adversely impacted.  If a clearing permit is 

required under the EP Act and the proposed clearing will have or is likely to have an impact on a matter of 

national environmental significance (matter of NES) identified under the EPBC Act, the clearing application 

may be assessed under the assessment bilateral agreement under the EPBC Act. 

Most principles under the application process for a Native Vegetation Clearing Permit (NVCP) apply only to 

vegetation, and only indirectly to fauna.  Principle (b), however, specifically addresses this group.  The likely 

impact of the clearing proposal on fauna is discussed below, with regard to Principle (b) as listed in 

Schedule 5 of the EP Act…..Principle (b) – Native vegetation should not be cleared if it comprises the whole 

or a part of, or is necessary for the maintenance of, a significant habitat for fauna indigenous to Western 

Australia.   

The federal significant impact Guidelines 1.1 (DotE 2014) provide a suite of significant impact criteria that 

can be applied to Matters of National Environmental Significance (MNES), being species listed under the 

EPBC Act.  Both Principle (b) of the NVCP and Significant Impact Guidelines 1.1 were applied to species of 

particular concern with respect to the proposed expansion. 

Table 4.1 Threatening Processes with Respect to Fauna 

Threatening Process Description 

Loss of habitat 
affecting population 
survival 

Clearing for a development can lead to habitat loss for a species with a consequent decline 
in population size.  This may be significant if the smaller population has reduced viability.  
Conservation significant species or species that already occur at low densities may be 
particularly sensitive to habitat loss affecting population survival. 

Loss of habitat 
leading to 
population 
fragmentation 

Loss of habitat can affect population movements by limiting movement of individuals 
throughout the landscape as a result of fragmentation (Gleeson and Gleeson 2012, Soule 
et al. 2004).  Obstructions associated with the development, such as roads, pipes and 
drainage channels, may also affect movement of small, terrestrial species.  Fragmented 
populations may not be sustainable and may be sensitive to effects such as reduced gene 
flow. 

Degradation of 
habitat due to weed 
invasion leading to 
population decline 

Weed invasion, such as through introduction by human boots or vehicle tyres, can occur as 
a result of development and if this alters habitat quality, can lead to effects similar to 
habitat loss. 

Increased mortality Increased mortality can occur during project operations; for example, roadkill, animals 
striking infrastructure, and entrapment in trenches.  Roadkill as a cause of population 
decline has been documented for several medium-sized mammals in eastern Australia 
(Dufty 1989, Jones 2000).  Increased mortality due to roadkill is often more prevalent in 
habitats that have been fragmented (Scheick and Jones 1999, Clevenger and Waltho 2000, 
Jackson and Griffin 2000). Increased mortality of common species during development is 
unavoidable and may not be significant for a population.  However, the cumulative impacts 
of increased mortality of conservation significant species or species that already occur at 
low densities may have a significant impact on the population. 
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Threatening Process Description 

Species interactions, 
including predation 
and competition 

Changes in species interactions often occur with development.  Introduced species, 
including the feral Cat, Red Fox and Rabbit, may have adverse impacts upon native species 
and development can alter their abundance.  In particular, some mammal species are very 
sensitive to introduced predators and the decline of many mammals in Australia has been 
linked to predation by the Red Fox, and to a lesser extent, the feral Cat (Burbidge and 
McKenzie 1989).  Introduced grazing species, such as the Rabbit, Goat, Camel and domestic 
livestock, can also degrade habitats and deplete vegetation that may be a food source for 
other species. 

Changes in the abundance of some native species at the expense of others, due to the 
provision of fresh watering points, can also be a concern.  Harrington (2002) found the 
presence of artificial fresh waterpoints in the semi-arid mallee rangelands to influence the 
abundance and distribution of certain bird species.  Common, water-dependent birds were 
found to out-compete some less common, water-independent species.  Similarly, Read et 
al. (2015) found a decline in some bird species but an increase in others in the vicinity of 
active mines and concluded this was due to the mine attracting large and aggressive 
species that displaced other species.  Over-abundant native herbivores, such as kangaroos, 
can also adversely affect less abundant native species through competition and 
displacement. 

Hydroecology Interruptions of hydroecological processes can have major effects because they underpin 
primary production in ecosystems and there are specific, generally rare habitats that are 
hydrology-dependent.  Fauna may be impacted by potential changes to groundwater level 
and chemistry and altered flow regime.  These changes may alter vegetation across large 
areas and may lead to habitat degradation or loss.  Impacts upon fauna can be widespread 
and major. Changes to flow regime across the landscape may alter vegetation and may 
lead to habitat degradation or loss, affecting fauna.  For example, Mulga has a shallow root 
system and relies on surface sheet flow during flood events.  If surface sheet flow is 
impeded, Mulga can die (Kofoed 1998), which may impact on a range of fauna associated 
with this vegetation type. 

Fire The role of fire in the Australian environment and its importance to vertebrate fauna has 
been widely acknowledged (Gill et al. 1981, Fox 1982, Bamford and Roberts 2003).  It is 
also one of the factors that has contributed to the decline and local extinction of some 
mammal and bird species (Burbidge and McKenzie 1989).  Fire is a natural feature of the 
environment but frequent, extensive fires may adversely impact some fauna, particularly 
mammals and short-range endemic species. Changes in fire regime, whether to more 
frequent or less frequent fires, may be significant to some fauna.  Impacts of severe fire 
may be devastating to species already occurring at low densities or to species requiring 
long unburnt habitats to survive.  In terms of conservation management, it is not fire per se 
but the fire regime that is important, with evidence that infrequent, extensive and intense 
fires adversely affect biodiversity, whereas frequent fires that cover small areas and are 
variable in both season and intensity can enhance biodiversity. Fire management may be 
considered the responsibility of managers of large tracts of land, including managers of 
mining tenements. 
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Threatening Process Description 

Dust, light, noise and 
vibration 

Impacts of dust, light, noise and vibration upon fauna are difficult to predict.  Some studies 
have demonstrated the impact of artificial night lighting on fauna, with lighting affecting 
fauna behaviour more than noise (Rich and Longcore 2006).  Effects can include impacts on 
predator-prey interactions, changes to mating and nesting behaviour, and increased 
competition and predation within and between invertebrates, frogs, birds and mammals. 

The death of very large numbers of insects has been observed around some remote mine 
sites and attracts other fauna, notably native and introduced predators (M. Bamford, pers. 
obs).  The abundance of some insects can decline due to mortality around lights, although 
this has previously been recorded in fragmented landscapes where populations are already 
under stress (Rich and Longcore 2006).  Artificial night lighting may also lead to 
disorientation of migratory birds.  Aquatic habitats and open habitats such as grasslands 
and dunes may be vulnerable to light spill. 

 

Table 4.2 Assessment Criteria for Impacts to Fauna 

Impact Category Observed Impact 

Negligible Effectively no population decline; at most few individuals impacted and any decline in 
population size within the normal range of annual variability. 

Minor Population decline temporary (recovery after end of project such as through 
rehabilitation) or permanent, but <1% within the immediate area.  No change in 
viability or conservation status of taxon. 

Moderate Permanent population decline 1-10% within the immediate area.  No change in viability 
or conservation status of taxon. 

Major Permanent population decline >10% within the immediate area.  No change in viability 
or conservation status of taxon. 

Critical Taxon extinction within the immediate area and/or change in viability or conservation 
status of taxon. 
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5.0 Limitations 

This impact assessment utilises data from a number of surveys and databases and is reliant on the accuracy 

of the data collection and findings of those reports/databases. 

A discussion of the potential limitations of the impact assessment is presented in Table 5.1. 

Table 5.1 Potential Limitations of the Impact Assessment 

Potential Limitation Comment 

General 

Accuracy and 
completeness of data 
sources (previous surveys 
and databases) 

Not considered to be a limitation 

The results of the Flora and Vegetation Expansion Survey, Karara–Mungada Survey 
and Regional Mapping Survey were used for the local and regional impact assessment 
of flora and vegetation. These surveys were conducted within the optimum flowering 
period for the Midwest and were led by experienced botanists. Therefore, the flora 
and vegetation of the Indicative Footprint and Study Area is considered to have been 
adequately sampled. 

Sources of information for flora, vegetation and fauna in a regional context included 
DBCA databases, which are known to have been extensively populated with data from 
numerous surveys conducted in the general vicinity of the Study Area. 

Significant Flora 

Lepidosperma taxonomy Potential limitation 

Data collected from the survey by Woodman Environmental (2009b) has been used to 
supplement DBCA database data for Lepidosperma sp. Blue Hills (A. Markey & S. 
Dillon 3468) (P1), which suggests that the taxon is known from a restricted 
distribution from Perenjori to Mount Gibson (DBCA, 2007-). 

The genus Lepidosperma is in the early stages of revision, but it is not being actively 
undertaken at this time. This affects Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 
3468) (P1), which is part of an unresolved complex. Dr Russell Barrett and Woodman 
Environmental (2009b) recorded locations of a potentially conspecific entity that 
extended the known range of the taxon significantly. However, the material collected 
from these surveys was never lodged at the WA Herbarium. It is also not clear 
whether the taxonomic issues associated with this taxon were ever resolved. 

Given that many populations of Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 
3468) (P1) that occur on a variety of geologies and landforms around Karara have 
been found and vouchered, despite the fact that initial theories suggested that it was 
restricted to banded ironstone formation (BIF), it is considered possible that the 
material collected by Dr Barrett and Woodman Environmental (2009b) is conspecific 
with Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468). However, at this stage 
it is unlikely that this can be confirmed in the foreseeable future. 

Assessment of impacts to 
taxa that do not have 
known locations in the 
Indicative Footprint 

Potential limitation 

Assessment of the significance of impacts to taxa that have the potential to occur in 
the Indicative Footprint, but do not have known locations in the Indicative Footprint, 
is primarily based on the location of known records and the potential impact to 
preferred habitat. Further survey would be required to more adequately assess 
impacts to individuals/locations of such taxa. 
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Potential Limitation Comment 

Assessment of regional 
impact to significant flora 
preferred habitat 

Not considered to be a limitation 

The potential regional impact to significant flora preferred habitat in terms of impact 
to Regional Mapping Survey FCTs cannot be calculated. This is because many Regional 
FCTs show similarity to multiple Study Area VUs (Section 2.1.2.2). However, given the 
local impact to preferred habitat of all assessed significant flora taxa is low, it is 
unlikely that the regional impact would be significant. Therefore, this is not 
considered to be a limitation of this assessment. 

The Flora and Vegetation 
Expansion Survey did not 
specifically survey the IIAZ 

Not considered to be a limitation 

The Flora and Vegetation Expansion Survey did not specifically search the IIAZ for 
significant flora taxa; however, given the buffer distance for the IIAZ is small (10 m 
from the edge of the Indicative Footprint), it is likely that the majority of significant 
flora taxa present in the IIAZ were recorded by the Flora and Vegetation Expansion 
Survey. 

Maia (2017) spatial data 
was not available for use 
for the historical impact 
assessment 

Potential limitation 

Maia (2017) prepared a significant flora and vegetation impact assessment for the 
Mungada East Expansion Project. For this assessment, Maia calculated historical 
impacts within an area called the ‘Blue Hills Impact Assessment Area’ (BHIAA), within 
which the Study Area occurs. However, the spatial data utilised by Maia to prepare 
the impact assessment was not available for this current impact assessment, and 
therefore it could not be replicated using the Study Area boundary or supplemented 
with additional data. Therefore, the data taken from Maia is indicative only. 

Assessment of historical 
local impact to preferred 
habitat 

Not considered to be a limitation 

The potential historical local impact to significant flora preferred habitat has been 
assessed in terms of impact to Karara–Mungada Survey FCTs. However, the Karara–
Mungada survey area is smaller than the Study Area, which extends further 
northwest, west and southwest. Furthermore, historical impact to areas mapped as a 
mosaic of two or more Karara–Mungada FCTs has not been included in the impact 
calculations unless all FCTs in the mosaic form components of the taxon’s preferred 
habitat. Therefore, the actual impact to preferred habitat may be less than presented 
if some component FCTs were mapped as a mosaic, or if a taxon’s preferred habitat is 
represented in the Study Area outside the area assessed by the Karara–Mungada 
Survey. However, this is not considered to be a limitation, as the data compiled for 
the historical impact assessment is predominately considered in the context of the 
cumulative impact assessment, which calculates impact to the extent of preferred 
habitat as mapped by the Flora and Vegetation Expansion Survey in the Study Area. 

Assessment of cumulative 
impact to significant flora 
taxa 

Not considered to be a limitation 

The potential cumulative impact to significant flora taxa considers impact to 
individuals of significant flora taxa, regardless of the longevity of the taxon (as 
opposed to using counts for perennial taxa and locations for annual taxa as has been 
done elsewhere in the impact assessment). This is because the pre-impact data for 
significant flora taxa across their ranges in WA, as presented by Maia (2017), is only 
available as count data. However, this is not considered to be a significant limitation. 
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Potential Limitation Comment 

Vegetation and Significant Vegetation 

Extent of cleared land in 
the Study Area 

Not considered to be a limitation 

Calculation of historical local and regional impacts to vegetation has been assessed by 
overlaying the extent of cleared land as mapped by the Flora and Vegetation 
Expansion Survey (including previously cleared areas that that have since been 
rehabilitated) in a GIS environment over other spatial datasets. This survey mapped 
areas as cleared where natural vegetation appeared to have been completely and 
apparently permanently removed, as discernible at 1:10,000 scale and using high 
quality aerial imagery captured in 2020 (as supplied by KML). The mapping of cleared 
land did not include minor tracks and exploration drill lines. However, this is not 
considered to be a limitation due to their small size. 

Historical local impact to 
vegetation 

Not considered to be a limitation 

Historical local impact to vegetation has been assessed in terms of impact to Karara–
Mungada Survey FCTs. As discussed above, the Karara–Mungada Survey did not 
assess part of the western portion of the Study Area. However, only 19.9 ha of 
cleared land was mapped by the Flora and Vegetation Expansion Survey outside the 
Karara–Mungada survey area, which equates to 0.0010 % of the Study Area, and 
therefore this is not considered to be a limitation. 

Historical and cumulative 
regional impact to 
vegetation and local 
impact to listed significant 
vegetation 

Not considered to be a limitation 

Historical and cumulative regional impacts to vegetation and historical and 
cumulative local impacts to listed significant vegetation have been assessed using the 
results of the Regional Mapping Survey. Some clearing of vegetation had occurred in 
the Regional Mapping survey area prior to the Regional Mapping Survey; however, 
only 410 ha, or 0.5 % of the survey area (and 27.1 ha, or 0.0013 % of the Study Area), 
was mapped as cleared land, and therefore this is not considered to be a limitation. 

Historical and cumulative 
regional impact to listed 
significant vegetation 

Not considered to be a limitation 

Historical and cumulative regional impacts to listed significant vegetation have been 
assessed using the area of the Blue Hills PEC within the BHIAA (pre-impact and 
following historical clearing in the BHIAA) as presented by Maia (2017). Comparison of 
the BHIAA boundary with DBCA records of this PEC, in terms of buffer polygons 
returned from an interrogation of the DBCA Threatened and Priority Ecological 
Communities Database (DBCA, 2020a), indicate that the BHIAA likely captures the 
regional extent of the PEC well. Therefore, the use of the data presented by Maia 
(2017) is considered to be acceptable for use in a regional context. 

It is possible that further clearing of the PEC has occurred in the BHIAA since 
preparation of the Maia impact assessment, but this is not likely to be significant. 

Significant Fauna 
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6.0 Results – Flora and Vegetation 

6.1 Conservation Significance Ratings 

6.1.1 Significant Flora 

As discussed in Section 2.1.1, 27 significant flora taxa have been recorded within the Study Area; of these, 

13 have records within the Indicative Footprint (Umwelt, 2021). It is considered possible that a further four 

taxa potentially occur within the Disturbance Footprint (Table 2.2). The impact assessment therefore 

considers 16 significant flora taxa as detailed in Table 6.1. None of these taxa are listed under the EPBC Act. 

An assessment of the regional conservation significance of the local subpopulations of these significant 

flora taxa is also provided in Table 6.1. This assessment uses the scale defined in Table 3.1, and considers 

factors including the number of known indicative regional populations in WA, the presence of known 

records on lands managed for conservation, the known range of the taxon in WA, and the position of the 

Study Area within this range. 

Note that the genus Lepidosperma is in the early stages of revision by Dr Russell Barrett, however this 

revision is not being actively undertaken at this time. So far, very narrow species concepts have been 

adopted, and in addition to formally published taxa and formally recognised phrase-named taxa, there are 

many others yet to be formally recognised. This includes Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 

3468) (P1), which is part of an unresolved complex. Dr Barrett discovered a population of what he 

considered to be Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) in a nature reserve near Mullewa. 

This represented a very large range extension, as at the time the taxon was only known from the Mount 

Karara general area. Consequently, in 2009, KML commissioned Woodman Environmental to undertake a 

regional survey for the taxon to identify additional populations for sampling for Kings Park and Botanic 

Gardens’ genetic research programme, and to attempt to resolve the taxonomic issues associated with the 

taxon. As part of this survey, Woodman Environmental identified 41 new populations of this 

morphologically similar entity, many in nature reserves or land managed by DBCA (then Department of 

Environment and Conservation). It was also relatively common at a number of these locations, with most 

populations containing in excess of 200 individuals (Woodman Environmental, 2009b). Woodman 

Environmental sent specimens collected during this survey to Dr Barrett, but it is not clear whether these 

specimens were lodged at the WA Herbarium, as they are currently not represented on DBCA databases for 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468). It is also possible that the taxonomic issues 

associated with this taxon were never resolved. However, given that many populations of Lepidosperma sp. 

Blue Hills (A. Markey & S. Dillon 3468) that occur on a variety of geologies and landforms around Karara 

have been found and vouchered, despite the fact that initial theories suggested that it was restricted to BIF, 

it is possible that the material collected by Dr Barrett and Woodman Environmental (2009b) is conspecific 

with Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468). Therefore, the data collected from this 

survey has been used to supplement DBCA database data for this taxon. 

The assessment in Table 6.1 determined that the local subpopulations of three taxa, Caesia sp. Koolanooka 

Hills (R. Meissner & Y. Caruso 78) (P1), Prostanthera sp. Karara (D. Coultas & K. Greenacre Opp 8) (P1) and 

Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1), have High conservation significance in a regional 

context, as these taxa have very restricted distributions, few known indicative regional populations, no 

populations in conservation estate, and the local subpopulations represent new populations or range 

extensions (Table 6.1). The range, number of regional populations and number of populations in 
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conservation estate of the potentially undescribed taxon Crassula sp. nov. is unknown, and therefore the 

significance of the local subpopulations of this taxon in a regional context have also been rated as High 

(Table 6.1). 

The local subpopulations of Micromyrtus trudgenii (P3) have been rated as being of Moderate to High 

regional conservation significance due to the taxon’s restricted distribution, the lack of populations 

protected in conservation estate, and the local subpopulations being on the edge of the known range of the 

taxon (Table 6.1). 

The local subpopulations of the remaining 11 significant flora taxa have been rated as having either Low, 

Low to Moderate, or Moderate conservation significance in a regional context, as outlined in Table 6.1. 
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Table 6.1 Significant Flora Taxa Considered in the Impact Assessment and the Significance of their Local Subpopulations in a Regional Context 

Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Acacia karinae P1  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VUs 18, 27, 28, 
32) 

 153.3 ha of preferred habitat mapped 
in the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 2,349 individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of Moderate regional significance: 

 Taxon has a relatively restricted distribution of approximately 80 km, from near the 
Karara Project mine site in the northwest to near Lake Moore in the southeast 
(DBCA, 2007-) 

 Known from 58 records on DBCA databases, representing approximately 33 
indicative regional populations, 21 of which occur within Unallocated Crown Land 
(UCL) proposed for conservation (ex-Karara Station, part of which overlaps the 
Study Area, as well as ex-Warriedar Station) (DBCA, 2007-) 

 Local subpopulations represent the edge of the known range of the taxon 

 While the taxon is known from ≥ 10 indicative regional populations, the local 
subpopulations are likely to be of Moderate regional significance due to the taxon’s 
relatively restricted distribution, the lack of populations protected in conservation 
estate, and the local subpopulations being on the edge of the known range of the 
taxon. 

Allocasuarina 
tessellata 

P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 18) 

 14.8 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 138 individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of Moderate regional significance: 

 Taxon has a relatively restricted distribution of approximately 83 km, from north of 
Rothsay in the north to near Lake Moore in the south (DBCA, 2007-) 

 Known from 68 records on DBCA databases, representing approximately 38 
indicative regional populations, 12 of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Warriedar Station) (DBCA, 2007-) 

 Local subpopulations represent the edge of the known range of the taxon 

 While the taxon is known from ≥ 10 indicative regional populations, the local 
subpopulations are likely to be of Moderate regional significance due to the taxon’s 
relatively restricted distribution, the lack of populations protected in conservation 
estate, and the local subpopulations being on the edge of the known range of the 
taxon. 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Caesia sp. Koolanooka 
Hills (R. Meissner & Y. 
Caruso 78) 

P1  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VUs 30 and 32) 

 236.8 ha of preferred habitat mapped 
in the Indicative Footprint 

 Suitable habitat in the Indicative 
Footprint has not been surveyed (see 
Section 2.1.1) 

 No counts have been recorded for this 
taxon; however it was recorded at one 
location in the Indicative Footprint 

 It is likely that more locations occur in 
the Indicative Footprint. 

Local subpopulations considered to be of High regional significance: 

 Taxon has a very restricted distribution of approximately 20 km, from Koolanooka 
Hills in the northwest to Perenjori Hills in the southeast; however, there is a record 
of Caesia ?sp. Koolanooka Hills (R. Meissner & Y. Caruso 78) just south of the Karara 
Project mine site, outside the Study Area (DBCA, 2007-) 

 Known from 14 records on DBCA databases, representing approximately six 
indicative regional populations, none of which occur within conservation estate. 
However, the record of Caesia ?sp. Koolanooka Hills (R. Meissner & Y. Caruso 78) 
near the Study Area occurs within UCL proposed for conservation (ex-Karara 
Station) (DBCA, 2007-) 

 Local subpopulations represent a range extension to the known range of the taxon 
by approximately 39 km to the east 

 Local subpopulations are disjunct from all other known populations on the 
Koolanooka and Perenjori Hills. 

Calotis sp. Perrinvale 
Station (R.J. Cranfield 
7096) 

P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 21) 

 12.1 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 Recorded at one location in the 
Indicative Footprint 

 Taxon is annual, therefore it is possible 
that more locations exist in the 
Indicative Footprint. 

Local subpopulations considered to be of Low regional significance: 

 Taxon has a wide distribution of approximately 530 km, from near Narryer 
Homestead in the northwest to Ularring in the southeast (DBCA, 2007-) 

 Known from 24 records on DBCA databases, representing approximately 20 
indicative regional populations, 10 of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Warriedar Station) (DBCA, 2007-) 

 Local subpopulations located within the known range of the taxon, in relatively 
close proximity to other populations. 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Crassula sp. nov. Potentially 
undescribed 

 Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 17) 

 18.2 ha of preferred habitat mapped in 
the Indicative Footprint 

 Suitable habitat in the Indicative 
Footprint has not been surveyed (see 
Section 2.1.1) 

 Recorded at two locations in the 
Indicative Footprint 

 It is likely that more locations occur in 
the Indicative Footprint. 

Local subpopulations considered to be of High regional significance: 

 Potentially represents an unrecognised taxon 

 Range and extent of the potential new taxon is unknown; there are currently no 
other confirmed locations of this entity outside those collected in the Study Area by 
the Flora and Vegetation Expansion Survey. 

Grevillea globosa P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 27) 

 13.5 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 248 individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of Low regional significance: 

 Taxon has a relatively wide distribution of approximately 190 km, from Tallering 
Station in the north (southern Murchison Shire) to near Lake Moore in the south 
(DBCA, 2007-) 

 Known from 47 records on DBCA databases, representing approximately 42 
indicative regional populations, 11 of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Warriedar and ex-Barnong Stations) (DBCA, 2007-) 

 Local subpopulations located on the edge of the known range of the taxon, but are 
in relatively close proximity to other populations. 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Grevillea scabrida P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 18) 

 14.8 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 471 individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of Low to Moderate regional significance: 

 Taxon has a relatively restricted distribution of approximately 85 km, from north of 
Rothsay in the northwest to near Lake Moore in the southeast (DBCA, 2007-) 

 Known from 74 records on DBCA databases, representing approximately 41 
indicative regional populations, 13 of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Warriedar and ex-Thundelarra Stations) (DBCA, 2007-) 

 Local subpopulations located on the edge of the known range of the taxon, but are 
in relatively close proximity to other populations 

 While the taxon is known from ≥ 10 indicative regional populations, the local 
subpopulations are likely to be of Low to Moderate regional significance due to the 
taxon’s relatively restricted distribution, the lack of populations protected in 
conservation estate, and the local subpopulations being on the edge of the known 
range of the taxon. 

Gunniopsis divisa P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VUs 1 and 2) 

 46.6 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 Recorded at one location in the 
Indicative Footprint 

 Taxon is annual, therefore it is possible 
that more locations exist in the 
Indicative Footprint. 

Local subpopulations considered to be of Low to Moderate regional significance: 

 Taxon has a wide distribution of approximately 340 km, from east-northeast of 
Meekatharra near Mount Gould in the north to near the Karara Project mine site in 
the south (DBCA, 2007-) 

 Known from 30 records on DBCA databases, representing approximately 23 
indicative regional populations, six of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Woolgorong Station) (DBCA, 2007-) 

 Local subpopulations located on the edge of the known range of the taxon 

 There are few nearby populations 

 While the taxon is known from ≥ 10 indicative regional populations over a wide 
distribution, the local subpopulations are likely to be of Low to Moderate regional 
significance due to the lack of populations protected in conservation estate, and 
the local subpopulations being on the edge of the known range of the taxon with 
few nearby populations. 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Hibbertia 
cockertoniana 

P3  Not known to occur in the Indicative 
Footprint, but one record located 
approximately 360 m from the 
Indicative Footprint 

 Preferred habitat present in the 
Indicative Footprint (VUs 30 and 32) 

 236.8 ha of preferred habitat mapped 
in the Indicative Footprint 

 Suitable habitat in the Indicative 
Footprint has not been surveyed (see 
Section 2.1.1) 

 Considered possible that taxon is 
present in the Indicative Footprint. 

Local subpopulations considered to be of Moderate regional significance: 

 Taxon has a relatively wide distribution of approximately 165 km, from south of 
Tardun in the northwest to Mount Gibson in the southeast (DBCA, 2007-) 

 Known from 25 records on DBCA databases, representing approximately 20 
indicative regional populations, one of which occurs within conservation tenure 
(Canna Nature Reserve) (DBCA, 2007-) 

 Local subpopulations fill a distribution gap in the known range of this taxon and are 
not located in close proximity to other populations. 

Lepidosperma sp. Blue 
Hills (A. Markey & S. 
Dillon 3468) 

P1  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VUs 21 and 28) 

 69.9 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 779 individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of Low to Moderate regional significance: 

 According to DBCA databases, this taxon has a relatively restricted distribution of 
approximately 85 km, from northeast of Perenjori in the northwest to Mount 
Gibson in the southeast (DBCA, 2007-) 

 Previous surveys by Woodman Environmental (2009b) indicate the taxon’s 
distribution may be wider, with records stretching from near Mullewa in the 
northwest to Ninghan Station in the southeast over a distance of approximately  
200 km 

 Known from 29 records on DBCA databases, representing approximately 24 
indicative regional populations, eight of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Warriedar Station) (DBCA, 2007-). However, Woodman Environmental (2009b) 
indicates that the number of regional populations is in excess of 40 

 Local subpopulations located on the edge of the known range of the taxon (as 
indicated by DBCA databases), but are in relatively close proximity to other 
populations 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Micromyrtus trudgenii P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 21) 

 12.1 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 28 individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of Moderate to High regional significance: 

 Taxon has a restricted distribution of approximately 55 km, from near Minjar Gold 
mine site (Badja Station) in the north to southeast of Karara Project mine site in the 
south (DBCA, 2007-) 

 Known from 41 records on DBCA databases, representing approximately 31 
indicative regional populations, 18 of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex- Warriedar Station) (DBCA, 2007-) 

 Local subpopulations located on the edge of the known range of the taxon, but are 
in relatively close proximity to other populations 

 While the taxon is known from ≥ 10 indicative regional populations, the local 
subpopulations are likely to be of Moderate to High regional significance due to the 
taxon’s restricted distribution, the lack of populations protected in conservation 
estate, and the local subpopulations being on the edge of the known range of the 
taxon 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Millotia dimorpha P1  Not known to occur in the Indicative 
Footprint, but one record located 
approximately 200 m from the 
Indicative Footprint in contiguous 
habitat 

 Preferred habitat present in the 
Indicative Footprint (VU 28) 

 57.8 ha of preferred habitat mapped in 
the Indicative Footprint 

 Suitable habitat in the Indicative 
Footprint has been surveyed, however 
taxon is annual and diminutive, and 
targeted survey was potentially 
conducted too early for detection of 
this taxon 

 Considered possible that taxon is 
present in the Indicative Footprint, 
although it was not recorded in the 
Indicative Footprint by the Flora and 
Vegetation Expansion Survey. 

Local subpopulations considered to be of Moderate regional significance: 

 Taxon has a relatively restricted distribution of approximately 77 km, from near 
Koolanooka Hills in the west to near Warriedar in the east (DBCA, 2007-) 

 Known from 33 records on DBCA databases, representing approximately 18 
indicative regional populations, nine of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Lochada Station) (DBCA, 2007-) 

 Local subpopulations located within the known range of the taxon, in relatively 
close proximity to other populations 

 While the taxon is known from ≥ 10 indicative regional populations and the local 
subpopulations are located within the known range of the taxon, the local 
subpopulations are likely to be of Moderate regional significance due to the taxon’s 
relatively restricted distribution. 

Persoonia pentasticha P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VUs 1, 5, 10, 27 
and 28) 

 541.5 ha of preferred habitat mapped 
in the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 269 individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of Low regional significance: 

 Taxon has a relatively wide distribution of approximately 250 km, from north of 
Tenindewa in the northwest to Mount Gibson in the southeast (DBCA, 2007-) 

 Known from 58 records on DBCA databases, representing approximately 44 
indicative regional populations, seven of which occur within conservation tenure 
(Bowgarder Nature Reserve, Barrabarra Nature Reserve, East Yuna Nature Reserve 
and unnamed Timber Reserve O 2 10) while an additional 13 regional populations 
occur within UCL proposed for conservation (ex-Karara Station, part of which 
overlaps the Study Area, as well as ex-Warriedar and ex-Barnong Stations(DBCA, 
2007-) 

 Local subpopulations located within the known range of the taxon, in relatively 
close proximity to other populations. 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Prostanthera sp. 
Karara (D. Coultas & K. 
Greenacre Opp 8) 

P1  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VUs 27 and 30) 

 183.2 ha of preferred habitat mapped 
in the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 Two individuals known from the 
Indicative Footprint. 

Local subpopulations considered to be of High regional significance: 

 Taxon has a very restricted distribution of approximately 17 km within the eastern 
part of ex-Lochada Station and the northern part of ex-Karara Station (DBCA, 2007-) 

 Known from seven records on DBCA databases, representing approximately six 
indicative regional populations, four of which occur within UCL proposed for 
conservation (ex-Karara Station, part of which overlaps the Study Area, as well as 
ex-Lochada Station) (DBCA, 2007-) 

 Given the taxon is known over a small range and from few regional populations, the 
local subpopulations potentially contribute significantly to the maintenance of the 
taxon. 

Rhodanthe collina P3  Known to occur in the Indicative 
Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 21) 

 12.1 ha of preferred habitat mapped in 
the Indicative Footprint 

 All suitable habitat in the Indicative 
Footprint has been surveyed 

 Recorded at 103 locations in the 
Indicative Footprint 

 Taxon is annual, therefore it is possible 
that more locations exist in the 
Indicative Footprint. 

Local subpopulations considered to be of Low regional significance: 

 Taxon has a relatively wide distribution of approximately 180 km, from Yalgoo in 
the north to Mount Gibson in the south and west to Mingenew (DBCA, 2007-) 

 Known from 61 records on DBCA databases, representing approximately 35 
indicative regional populations, one of which occurs within conservation tenure 
(Mingenew Nature Reserve) while an additional 22 regional populations occur 
within UCL proposed for conservation (ex-Karara Station, part of which overlaps the 
Study Area, as well as ex-Warriedar, ex-Thundelarra and ex-Kadji Kadji Stations) 
(DBCA, 2007-) 

 Local subpopulations located within the known range of the taxon, in close 
proximity to other populations. 
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Taxon Status 
(WA) 

Occurrence in the Indicative Footprint 
(Umwelt, 2021) 

Significance of Local Subpopulations in a Regional Context (Table 3.1) 

Swainsona sp. Karara 
(C. Godden & J. 
Hruban 24-26) 

P1  Not known to occur in the Indicative 
Footprint, but the single record of this 
taxon located approximately 1.4 km 
from the Indicative Footprint 

 Preferred habitat present in the 
Indicative Footprint (VU 17) 

 18.2 ha of preferred habitat mapped in 
the Indicative Footprint 

 Suitable habitat in the Indicative 
Footprint has not been surveyed 

 Considered possible that taxon is 
present in the Indicative Footprint. 

Local subpopulations considered to be of High regional significance: 

 Taxon only known from the single record in the Study Area (WA Herbarium, 1998-). 
An anecdotal second location of this taxon was recorded by Umwelt in 2021 outside 
the Study Area, approximately 11 km south of Karara camp (Umwelt, 2021); 
however, this record is not represented on DBCA databases 

 Known record located within UCL proposed for conservation (ex-Karara Station) 
(DBCA, 2007-). 
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6.1.2 Vegetation 

As discussed in Section 2.1.2.2, a total of 16 VUs have been mapped in the Indicative Footprint, and 

therefore are at risk of impact by the Project. The remaining VUs that are not mapped in the Indicative 

Footprint predominately occur more than 500 m from the Indicative Footprint and are therefore not at risk 

of direct impact by Project activities. Of the VUs mapped in the Indicative Footprint, six are considered 

locally significant and six are considered potentially regionally significant (Umwelt, 2021) (Section 2.1.2.2). 

An assessment of the local conservation significance rating of each VU mapped in the Indicative Footprint is 

presented in Table 6.2. This assessment uses the scale defined in Table 3.2, and considers the extent of the 

VU mapped over the Study Area and whether it occurs on restricted landforms and/or soils. Note that the 

potential local significance of each VU as per Umwelt (2021) has been included in Table 6.2 for context. 

The local conservation significance of six VUs mapped in the Indicative Footprint was rated ‘4’ due to the 

VUs having restricted extents in the Study Area (mapped over < 1 % of the total area of the Study Area), or 

the VU occurring on a restricted landform (BIF and granite). Seven VUs were rated ‘2’ due to the VUs being 

mapped over 1-10 % of the Study Area and occurring on soils and landforms that are not considered to be 

locally uncommon or restricted. The remaining three VUs were mapped widely over the Study Area and 

occur on locally common landforms and soils, and were therefore rated ‘1’ (Table 6.2). 
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Table 6.2 Local Conservation Significance Rating Assessment of Vegetation Units of the Indicative Footprint 

Vegetation 
Unit 

Percent of 
Study Area (%) 

Local Area Characteristics (Umwelt, 2021) Local Significance 
(Umwelt, 2021) 

Local Conservation  
Significance Rating (Table 3.2) 

1 9.2  Occurs on red-brown or red clay loam and silty clay loam, occasionally 
with ironstone, granite and quartz stones on plains and flats 

 Mapped over many large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be locally common 
and widespread 

 Not restricted within the Study Area 

Not considered 
significant in a local 

context 

2 

2 5.9  Occurs on red-brown, red or brown clay loam and silty loam with granite, 
ironstone and quartz stones and occasionally with granite, ironstone or 
quartz outcropping on plains and slopes of low hills 

 Mapped over many large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be locally common 
and widespread 

 Not restricted within the Study Area 

Not considered 
significant in a local 

context 

2 

5 15.4  Occurs on red-brown or red silty clay loam and sandy clay with ironstone 
and quartz stones on flats and plains 

 Mapped over many large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be locally common 
and widespread 

 Not restricted in the Study Area 

Not considered 
significant in a local 

context 

1 

8 0.3  Occurs on red-brown or red clay loam and clayey sand with ironstone, 
quartz and granite stones on plains and minor depression areas 

 Mapped in a small number of small occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be relatively locally 
common and widespread 

 Restricted extent in the Study Area (mapped over < 1 % of the total area 
of the Study Area) 

Considered significant 
in a local context 

4 
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Vegetation 
Unit 

Percent of 
Study Area (%) 

Local Area Characteristics (Umwelt, 2021) Local Significance 
(Umwelt, 2021) 

Local Conservation  
Significance Rating (Table 3.2) 

10 11.1  Occurs on red-brown or red clay loam and sandy clay loam with ironstone 
and quartz stones on flats, plains, and slopes and crests of low hills 

 Mapped over many large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be locally common 
and widespread 

 Not restricted in the Study Area 

Not considered 
significant in a local 

context 

1 

14 0.3  Occurs on brown clay loam with granite, ironstone and quartz stones on 
drainage lines and drainage depressions 

 Mapped in two small occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be relatively locally 
common and widespread 

 Restricted extent in the Study Area (mapped over < 1 % of the total area 
of the Study Area); however, it is likely this VU extends more broadly 
outside the Study Area 

Considered significant 
in a local context 

4 

16 4.0  Occurs on red, red-brown or brown clay loam and sandy clay loam with 
granite, ironstone, quartz and laterite stones and occasionally with 
granite, dolerite or laterite outcropping on plains, slopes of low hills and 
drainage lines 

 Mapped over many large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be relatively locally 
common and widespread 

 Not restricted in the Study Area 

Not considered 
significant in a local 

context 

2 

17 3.3  Occurs on red, red-brown or brown clay loam and sandy clay with granite, 
ironstone and quartz stones and occasionally with granite outcropping on 
slopes of low hills, flats and plains 

 Mapped over several large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be locally common 
and widespread 

 Not restricted in the Study Area 

Not considered 
significant in a local 

context 

2 
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Vegetation 
Unit 

Percent of 
Study Area (%) 

Local Area Characteristics (Umwelt, 2021) Local Significance 
(Umwelt, 2021) 

Local Conservation  
Significance Rating (Table 3.2) 

18 1.2  Occurs on red or red-brown clay loam and medium clay with granite, 
ironstone and quartz stones and occasionally with granite outcropping on 
plains, slopes and drainage lines 

 Mapped over several relatively large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be relatively locally 
common and widespread 

 Moderately restricted extent in the Study Area (mapped over < 2 % of the 
total area of the Study Area); however, it is likely this VU extends more 
broadly outside the Study Area 

Not considered 
significant in a local 

context 

2 

21 1.8  Occurs on red-brown silty clay loam and silty loam with BIF or granite 
stones and BIF or granite outcropping on gently inclined to steep mid 
slopes, upper slopes, crests and breakaways 

 Mapped over several occurrences in the Study Area 

 Occurs on a restricted landform (BIF) 

 Moderately restricted extent in the Study Area (mapped over < 2 % of the 
total area of the Study Area) 

Considered significant 
in a local context 

4 

While this VU has not been 
mapped over < 1 % of the 

Study Area, it has been rated 
‘4’ due to occurring on a 

restricted landform 

25 1.4  Occurs on red brown or brown silty clay loam with ironstone stones on 
lower slopes and mid slopes 

 Mapped in a small number of relatively large occurrences in the Study 
Area 

 Associated with a restricted landform (BIF) 

 Moderately restricted extent in the Study Area (mapped over < 2 % of the 
total area of the Study Area) 

Considered significant 
in a local context 

4 

While this VU has not been 
mapped over < 1 % of the 

Study Area, it has been rated 
‘4’ due to being associated with 

a restricted landform 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Flora and Vegetation 
21553_R01_KAR_Karara Impact Assessment_Draft V1 73 

Vegetation 
Unit 

Percent of 
Study Area (%) 

Local Area Characteristics (Umwelt, 2021) Local Significance 
(Umwelt, 2021) 

Local Conservation  
Significance Rating (Table 3.2) 

27 1.1  Occurs on red-brown or brown silty clay loam and sandy clay with 
ironstone, laterite and quartz gravel and stones on plains, lower slopes 
and mid slopes 

 Mapped over several very small to relatively large occurrences in the 
Study Area 

 Associated with a restricted landform (BIF) 

 Moderately restricted extent in the Study Area (mapped over < 2 % of the 
total area of the Study Area) 

Considered significant 
in a local context 

4 

While this VU has not been 
mapped over < 1 % of the 

Study Area, it has been rated 
‘4’ due to being associated with 

a restricted landform 

28 1.5  Occurs on red or red-brown silty clay loam and sandy clay with ironstone, 
BIF and granite stones and occasionally with ironstone, BIF and granite 
outcropping on lower to upper slopes 

 Mapped over several large occurrences in the Study Area 

 Occurs on restricted landforms (BIF and granite) 

 Moderately restricted extent in the Study Area (mapped over < 2 % of the 
total area of the Study Area) 

Considered significant 
in a local context 

4 

While this VU has not been 
mapped over < 1 % of the 

Study Area, it has been rated 
‘4’ due to occurring on 

restricted landforms 

29 8.4  Occurs on red, red-brown and brown-red silty clay loam and sandy loam 
with ironstone and quartz gravel and stones on plains, lower slopes and 
mid slopes 

 Mapped over many large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be locally common 
and widespread 

 Not restricted in the Study Area 

Not considered 
significant in a local 

context 

2 

30 13.4  Occurs on red-brown silty clay loam with ironstone, quartz and granite 
gravel on plains and slopes 

 Mapped over many large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be locally common 
and widespread 

 Not restricted in the Study Area 

Not considered 
significant in a local 

context 

1 
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Vegetation 
Unit 

Percent of 
Study Area (%) 

Local Area Characteristics (Umwelt, 2021) Local Significance 
(Umwelt, 2021) 

Local Conservation  
Significance Rating (Table 3.2) 

32 1.9  Occurs on red-brown, red or brown clay loam and sandy clay with 
ironstone and laterite gravel on slopes and undulating plains 

 Mapped over several relatively large occurrences in the Study Area 

 Occurs on landforms and soils that are considered to be relatively locally 
common and widespread 

 Moderately restricted extent in the Study Area (mapped over < 2 % of the 
total area of the Study Area); however, it is likely this VU extends more 
broadly outside the Study Area 

Not considered 
significant in a local 

context 

2 
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6.2 Direct Impacts 

6.2.1 Significant Flora 

6.2.1.1 Local Impact 

Table 6.3 presents a summary of potential local impacts to significant flora taxa that are known to occur or 

may occur in the Indicative Footprint (as per Table 6.1), based on calculation of percentages of individuals 

(perennial taxa) or locations (annual taxa) known from the Indicative Footprint that are at risk of impact by 

the Project. 

The potential local impact to numbers of individuals of one taxon, Grevillea scabrida (P3), was relatively 

high (50.8 % of individuals known from the local area located within the Indicative Footprint) (Table 6.3). 

The Indicative Footprint contains 24 % to 40 % of individuals/locations of four other taxa that are 

considered to be well-surveyed in the Indicative Footprint, being Allocasuarina tessellata (P3), Grevillea 

globosa (P3), Persoonia pentasticha (P3) and Rhodanthe collina (P3) (Table 6.3). 

The calculated impact to locations of Crassula sp. nov. (potentially undescribed) (40.0 %) is considered to 

be indicative only, as this taxon was identified after the field component of the Flora and Vegetation 

Expansions Survey, and was therefore not been specifically searched for in the Indicative Footprint (see 

Section 2.1.1). 

Six taxa have comparatively low calculated potential local impacts, as the Indicative Footprint contains less 

than 17 % of individuals/locations known from the local area. There is no predicted impact to locations of 

Millotia dimorpha (P1), as there are no known records of this taxon in the Indicative Footprint (Table 6.3). 

A lack of survey in the Indicative Footprint for the remaining three taxa, being Caesia sp. Koolanooka Hills 

(R. Meissner & Y. Caruso 78) (P1), Hibbertia cockertoniana (P3) and Swainsona sp. Karara (C. Godden & J. 

Hruban 24-26) (P1), means that location or abundance information is insufficient to determine accurate 

impacts to individuals/locations these taxa. These taxa are noted as having ‘Insufficient data’ in Table 6.3. 

However, despite not having complete datasets for these four taxa, it is worthy of note that the Indicative 

Footprint does not impact any known locations of Hibbertia cockertoniana (P3) or Swainsona sp. Karara (C. 

Godden & J. Hruban 24-26) (P1), and the Indicative Footprint impacts only one known location of Caesia sp. 

Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1) (Table 6.3). 
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Table 6.3 Potential Local Impact to Locations and Individuals of Significant Flora Taxa 

Taxon Status (WA) Longevity Local Area Indicative Footprint 

Number of Individuals/ 
Locations* 

Number of Individuals/ 
Locations* 

Percent of Individuals/ 
Locations (%)* 

Acacia karinae P1 Perennial 9,785 2,349 24.0 

Allocasuarina tessellata P3 Perennial 399 138 34.6 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 Perennial ~ ~ Insufficient data 

Calotis sp. Perrinvale Station (R.J. 
Cranfield 7096) 

P3 Annual 6 1 16.7 

Crassula sp. nov. Potentially undescribed Annual 5 2 40.0 

Grevillea globosa P3 Perennial 754 248 32.9 

Grevillea scabrida P3 Perennial 928 471 50.8 

Gunniopsis divisa P3 Annual 66 1 1.5 

Hibbertia cockertoniana P3 Perennial ~ ~ Insufficient data 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 Perennial 31,444 779 2.5 

Micromyrtus trudgenii P3 Perennial 4,238 28 0.7 

Millotia dimorpha P1 Annual 42 0 0 

Persoonia pentasticha P3 Perennial 697 269 38.6 

Prostanthera sp. Karara (D. Coultas 
& K. Greenacre Opp 8) 

P1 Perennial 41 2 4.9 

Rhodanthe collina P3 Annual 260 103 39.6 

Swainsona sp. Karara (C. Godden 
& J. Hruban 24-26) 

P1 Annual 1 ~ Insufficient data 

* Number of individuals shown for perennial taxa, but number of locations shown for annual and ephemeral taxa (presented with italicised text).  

~ Data not available for taxon. 
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Table 6.4 presents a summary of potential local impact to significant flora taxa that have preferred habitat 

that occurs within the Indicative Footprint, based on calculation of percentage of preferred habitat in the 

Indicative Footprint that is at risk of impact by the Project. Table 6.4 considers all significant flora taxa in 

Table 6.1, irrespective if known locations are present in the Disturbance Footprint (i.e. including Caesia sp. 

Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1), Hibbertia cockertoniana (P3), Millotia dimorpha (P1) and 

Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1)). Note that preferred habitat determinations for 

Caesia sp. Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1), Crassula sp. nov. (potentially undescribed), 

Hibbertia cockertoniana (P3) and Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1) are tentative, 

due to a lack of comprehensive location data for these taxa in the Study Area. Additional data is required to 

confirm preferred habitat information for these taxa. 

The potential local impact to preferred habitat for all assessed significant flora taxa is low, with relatively 

small percentages (< 12 %) of mapped extents of habitat at risk of direct impact by the Project (Table 6.4). 
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Table 6.4 Potential Local Impact to Preferred Habitat of Significant Flora Taxa 

Taxon Status (WA) Preferred Habitat (VUs) Mapped Extent of Preferred Habitat (ha) Percent Impact (%) 

Study Area Indicative Footprint 

Acacia karinae P1 3, 18, 19, 27, 28, 32 1,407 153 10.9 

Allocasuarina tessellata P3 3, 18 430 15 3.4 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 30, 32 3,123 237 7.6 

Calotis sp. Perrinvale Station (R.J. 
Cranfield 7096) 

P3 21 368 12 3.3 

Crassula sp. nov. Potentially undescribed 17 672 18 2.7 

Grevillea globosa P3 27 219 14 6.2 

Grevillea scabrida P3 3, 18 430 15 3.4 

Gunniopsis divisa P3 1, 2 3,103 47 1.5 

Hibbertia cockertoniana P3 30, 32 3,123 237 7.6 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 19, 20, 21, 22, 28 821 70 8.5 

Micromyrtus trudgenii P3 19, 20, 21, 22, 26 785 12 1.5 

Millotia dimorpha P1 3, 28 493 58 11.7 

Persoonia pentasticha P3 1, 5, 10, 27, 28 7,834 541 6.9 

Prostanthera sp. Karara (D. Coultas 
& K. Greenacre Opp 8) 

P1 27, 30 2,960 183 6.2 

Rhodanthe collina P3 3, 20, 21, 22, 26 903 12 1.3 

Swainsona sp. Karara (C. Godden & 
J. Hruban 24-26) 

P1 17 672 18 2.7 
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Table 6.5 presents a qualitative assessment of the significance of potential direct impact by the Project to 

significant flora taxa at a local scale. This assessment considers the regional conservation significance rating 

of local subpopulations of each significant flora taxon (Table 6.1), and potential local impact to 

individuals/locations (Table 6.3) and preferred habitat (Table 6.4) of each taxon. 

The local impact to Millotia dimorpha (P1), and the three significant flora taxa that have not been searched 

for or confirmed to be present in the Indicative Footprint, is unlikely to be significant, as each taxon’s 

preferred habitat is at least well represented outside the Indicative Footprint in the wider local area, and no 

or few known locations are at risk of impact by the Indicative Footprint (Table 6.5). 

The local impact to the remaining 12 significant flora taxa is unlikely to be significant, despite some taxa 

having high regional significance of local subpopulations or comparatively high potential impact to 

significant flora individuals/locations. This was primarily due to low impact to preferred habitat (Table 6.5). 
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Table 6.5 Potential Significance of Local Impact to Significant Flora Taxa 

Taxon Status (WA) Longevity Regional 
Significance of Local 

Subpopulations 
(Table 6.1) 

Potential Local Impact (%) Potential Significance of Local Impact 

Number of 
Individuals/Locations* 

(Table 6.3) 

Preferred Habitat 
(Table 6.4) 

Acacia karinae P1 Perennial Moderate 24.0 10.9 Unlikely to be significant impact 

While approximately 24 % of known 
individuals are at risk of impact, the 
impact to preferred habitat is low. 

Allocasuarina tessellata P3 Perennial Moderate 34.6 3.4 Unlikely to be significant impact 

While approximately 35 % of known 
individuals are at risk of impact, the 
impact to preferred habitat is very low. 

Caesia sp. Koolanooka Hills 
(R. Meissner & Y. Caruso 78) 

P1 Perennial High Insufficient data 7.6 Unlikely to be significant impact 

One known record in Indicative 
Footprint, but impact to preferred 
habitat is low. Preferred habitat is 
primarily represented outside the 
Indicative Footprint in the local area, 
and therefore additional searching for 
this taxon is likely to result in a low 
potential impact to this taxon. 

Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) 

P3 Annual Low 16.7 2.7 Unlikely to be significant impact 

Impact to known individuals and 
preferred habitat is low. 

Crassula sp. nov. Potentially 
undescribed 

Annual High 40.0 6.2 Unlikely to be significant impact 

While approximately 40 % of known 
individuals are at risk of impact, the 
impact to preferred habitat is very low. 
Additional searching for this taxon is 
considered likely to reduce the potential 
impact to this taxon. 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Flora and Vegetation 
21553_R01_KAR_Karara Impact Assessment_Draft V1 81 

Taxon Status (WA) Longevity Regional 
Significance of Local 

Subpopulations 
(Table 6.1) 

Potential Local Impact (%) Potential Significance of Local Impact 

Number of 
Individuals/Locations* 

(Table 6.3) 

Preferred Habitat 
(Table 6.4) 

Grevillea globosa P3 Perennial Low 32.9 3.4 Unlikely to be significant impact 

While approximately 33 % of known 
individuals are at risk of impact, the 
impact to preferred habitat is very low. 

Grevillea scabrida P3 Perennial Low to Moderate 50.8 1.5 Unlikely to be significant impact 

While approximately 51 % of known 
individuals are at risk of impact, the 
impact to preferred habitat is very low 
and preferred habitat is well 
represented outside the Indicative 
Footprint in the local area. 

Gunniopsis divisa P3 Annual Low to Moderate 1.5 7.6 Unlikely to be significant impact 

Impact to known individuals and 
preferred habitat is low. Preferred 
habitat is well represented outside the 
Indicative Footprint in the local area. 

Hibbertia cockertoniana P3 Perennial Moderate Insufficient data 8.5 Unlikely to be significant impact 

No known records in Indicative 
Footprint. Impact to preferred habitat is 
low and preferred habitat is primarily 
represented outside the Indicative 
Footprint in the local area. 

Lepidosperma sp. Blue Hills 
(A. Markey & S. Dillon 3468) 

P1 Perennial Low to Moderate 2.5 1.5 Unlikely to be significant impact 

Impact to known individuals and 
preferred habitat is very low. 

Micromyrtus trudgenii P3 Perennial Moderate to High 0.7 11.7 Unlikely to be significant impact 

Impact to known individuals and 
preferred habitat is low. 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Flora and Vegetation 
21553_R01_KAR_Karara Impact Assessment_Draft V1 82 

Taxon Status (WA) Longevity Regional 
Significance of Local 

Subpopulations 
(Table 6.1) 

Potential Local Impact (%) Potential Significance of Local Impact 

Number of 
Individuals/Locations* 

(Table 6.3) 

Preferred Habitat 
(Table 6.4) 

Millotia dimorpha P1 Annual Moderate 0 6.9 Unlikely to be significant impact 

No known records in Indicative 
Footprint. Impact to preferred habitat is 
low and preferred habitat is primarily 
represented outside the Indicative 
Footprint in the local area 

Persoonia pentasticha P3 Perennial Low 38.6 6.2 Unlikely to be significant impact 

While approximately 39 % of known 
individuals are at risk of impact, the 
impact to preferred habitat is very low. 
Preferred habitat is well represented 
outside the Indicative Footprint in the 
local area. 

Prostanthera sp. Karara (D. 
Coultas & K. Greenacre Opp 
8) 

P1 Perennial High 4.9 1.3 Unlikely to be significant impact 

Impact to known individuals and 
preferred habitat is very low. 

Rhodanthe collina P3 Annual Low 39.6 2.7 Unlikely to be significant impact 

While approximately 40 % of known 
individuals are at risk of impact, the 
impact to preferred habitat is very low. 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-26) 

P1 Annual High Insufficient data 10.9 Unlikely to be significant impact 

No known records in Indicative 
Footprint. Impact to preferred habitat is 
low and preferred habitat is primarily 
represented outside the Indicative 
Footprint in the local area 

* Number of individuals shows for perennial taxa, but number of locations shown for annual and ephemeral taxa.  



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Flora and Vegetation 
21553_R01_KAR_Karara Impact Assessment_Draft V1 83 

6.2.1.2 Regional Impact 

Table 6.6 presents a summary of potential regional impact to populations of significant flora taxa that are 

known to occur or may occur in the Indicative Footprint (as per Table 6.1), and a qualitative assessment of 

the potential significance of regional impact to these taxa. Note that while the number of known indicative 

regional populations of significant flora taxa presented in Table 6.6 has been determined using the DBCA 

(2017) definition of a population (described in Section 1.3), the number of new populations recorded by 

the Flora and Vegetation Expansion Survey and the number of regional populations that will be impacted 

has been limited to a maximum of one, as it is considered that there is insufficient spatial separation 

between significant flora records in the local area and Indicative Footprint to indicate the presence of 

multiple indicative regional populations. 

Note also that a precautionary approach has been taken for Hibbertia cockertoniana (P3), Millotia 

dimorpha (P1) and Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1) that do not have known 

locations in the Indicative Footprint. The percent impact for these three taxa has been calculated assuming 

individuals are present in the Indicative Footprint, and therefore a regional population will be impacted by 

the Project. If additional searching for these taxa is conducted and no individuals are located in the 

Indicative Footprint, then the predicted percent impacts will be less than those presented in Table 6.6. 

There is unlikely to be significant regional impact to any of the assessed taxa, including those with local 

populations that have high regional conservation significance. This is primarily due to the relatively low 

levels of impact on local populations of these taxa, with all taxa that have known records in the Disturbance 

Footprint also having known records and preferred habitat outside the Disturbance Footprint in the wider 

local area (Table 6.6). 

The potential regional impacts to significant flora preferred habitat in terms of impact to Regional Mapping 

Survey FCTs cannot be calculated. This is because many Regional FCTs show similarity to multiple Study 

Area VUs (Section 2.1.2.2). 
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Table 6.6 Potential Regional Impact to Populations of Significant Flora Taxa 

Taxon Status 
(WA) 

Regional 
Significance of 

Local 
Subpopulations 

(Table 6.1) 

Known 
Indicative 
Regional 

Populations 
(Table 6.1) 

New Regional 
Populations 
Recorded by 

Survey 

Total Known 
Indicative 
Regional 

Populations 

Indicative 
Regional 

Populations 
to be 

Impacted 

Potential Significance of Regional Impact 

Acacia karinae P1 Moderate 33  33 1 Unlikely to be significant impact 

Taxon is known from a relatively large 
number of regional populations. Impact at 
the local scale is likely to be low due to the 
low impact to preferred habitat. Preferred 
habitat is well represented outside the 
Indicative Footprint in the local area, and 
therefore impacts are unlikely to be 
regionally significant. 

Allocasuarina tessellata P3 Moderate 38 1 39 1 Unlikely to be significant impact 

Taxon is known from a relatively large 
number of regional populations. Impact at 
the local scale is likely to be low due to the 
very low impact to preferred habitat. 
Preferred habitat is relatively well 
represented outside the Indicative Footprint 
in the local area, and therefore impacts are 
unlikely to be regionally significant. 

Caesia sp. Koolanooka 
Hills (R. Meissner & Y. 
Caruso 78) 

P1 High 6 1 7 1 Unlikely to be significant impact 

Although the local subpopulations represent 
new populations and extend the known 
range of the taxon, there is unlikely to be 
significant regional impact as the taxon’s 
preferred habitat is well represented outside 
the Indicative Footprint in the local area. 
Additional searching for this taxon is required 
to confirm potential impacts. 
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Taxon Status 
(WA) 

Regional 
Significance of 

Local 
Subpopulations 

(Table 6.1) 

Known 
Indicative 
Regional 

Populations 
(Table 6.1) 

New Regional 
Populations 
Recorded by 

Survey 

Total Known 
Indicative 
Regional 

Populations 

Indicative 
Regional 

Populations 
to be 

Impacted 

Potential Significance of Regional Impact 

Calotis sp. Perrinvale 
Station (R.J. Cranfield 
7096) 

P3 Low 20  20 1 Unlikely to be significant impact 

Taxon is known from a reasonable number of 
regional populations. Impact at the local 
scale is likely to be low due to the very low 
impact to preferred habitat. Preferred 
habitat is relatively well represented outside 
the Indicative Footprint in the local area, and 
therefore impacts are unlikely to be 
regionally significant. 

Crassula sp. nov. Potentially 
undescribed 

High Unknown 1 Unknown 1 Unlikely to be significant impact 

Although this is a potential new taxon and 
the number of regional populations is 
unknown, its preferred habitat is primarily 
represented outside the Indicative Footprint 
and therefore the actual local impact is 
unlikely to be high. Additional searching for 
this taxon (including within the region) is 
required to confirm potential impacts. 

Grevillea globosa P3 Low 42  42 1 Unlikely to be significant impact 

Taxon is known from a large number of 
regional populations. Impact at the local 
scale is likely to be low due to the very low 
impact to preferred habitat. Preferred 
habitat is relatively well represented outside 
the Indicative Footprint in the local area, and 
therefore impacts are unlikely to be 
regionally significant. 
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Taxon Status 
(WA) 

Regional 
Significance of 

Local 
Subpopulations 

(Table 6.1) 

Known 
Indicative 
Regional 

Populations 
(Table 6.1) 

New Regional 
Populations 
Recorded by 

Survey 

Total Known 
Indicative 
Regional 

Populations 

Indicative 
Regional 

Populations 
to be 

Impacted 

Potential Significance of Regional Impact 

Grevillea scabrida P3 Low to 
Moderate 

41 1 42 1 Unlikely to be significant impact 

Taxon is known from a relatively large 
number of regional populations. Impact at 
the local scale is likely to be low due to the 
very low impact to preferred habitat. 
Preferred habitat is well represented outside 
the Indicative Footprint in the local area, and 
therefore impacts are unlikely to be 
regionally significant. 

Gunniopsis divisa P3 Low to 
Moderate 

23  23 1 Unlikely to be significant impact 

Taxon is known from a reasonable number of 
regional populations. Impact at the local 
scale is likely to be low due to the low impact 
to preferred habitat. Preferred habitat is well 
represented outside the Indicative Footprint 
in the local area, and therefore impacts are 
unlikely to be regionally significant. 

Hibbertia cockertoniana P3 Moderate 20 1 21 ~ Unlikely to be significant impact 

Although the local subpopulations fill a 
distribution gap in the known range of the 
taxon, there are no known locations in the 
Indicative Footprint and the taxon’s 
preferred habitat is relatively well 
represented outside the Indicative Footprint 
in the local area. Additional searching for this 
taxon is required to confirm potential 
impacts. 
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Taxon Status 
(WA) 

Regional 
Significance of 

Local 
Subpopulations 

(Table 6.1) 

Known 
Indicative 
Regional 

Populations 
(Table 6.1) 

New Regional 
Populations 
Recorded by 

Survey 

Total Known 
Indicative 
Regional 

Populations 

Indicative 
Regional 

Populations 
to be 

Impacted 

Potential Significance of Regional Impact 

Lepidosperma sp. Blue 
Hills (A. Markey & S. 
Dillon 3468) 

P1 Low to 
Moderate 

40  40 1 Unlikely to be significant impact 

Taxon is known from a relatively large 
number of regional populations. Impact at 
the local scale is likely to be low due to the 
very low impact to preferred habitat. 
Preferred habitat is relatively well 
represented outside the Indicative Footprint 
in the local area, and therefore impacts are 
unlikely to be regionally significant. 

Micromyrtus trudgenii P3 Moderate to 
High 

31 1 32 1 Unlikely to be significant impact 

Taxon is known from a relatively large 
number of regional populations. Impact at 
the local scale is likely to be low due to the 
low impact to preferred habitat. Preferred 
habitat is relatively well represented outside 
the Indicative Footprint in the local area, and 
therefore impacts are unlikely to be 
regionally significant. 

Millotia dimorpha P1 Moderate 18  18 ~ Unlikely to be significant impact 

There are no known locations in the 
Indicative Footprint and the taxon’s 
preferred habitat is widespread outside the 
Indicative Footprint in the local area. 
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Taxon Status 
(WA) 

Regional 
Significance of 

Local 
Subpopulations 

(Table 6.1) 

Known 
Indicative 
Regional 

Populations 
(Table 6.1) 

New Regional 
Populations 
Recorded by 

Survey 

Total Known 
Indicative 
Regional 

Populations 

Indicative 
Regional 

Populations 
to be 

Impacted 

Potential Significance of Regional Impact 

Persoonia pentasticha P3 Low 44 1 45 1 Unlikely to be significant impact 

Taxon is known from a large number of 
regional populations. Impact at the local 
scale is likely to be low due to the low impact 
to preferred habitat. Preferred habitat is well 
represented outside the Indicative Footprint 
in the local area, and therefore impacts are 
unlikely to be regionally significant. 

Prostanthera sp. Karara 
(D. Coultas & K. 
Greenacre Opp 8) 

P1 High 6 1 7 1 Unlikely to be significant impact 

Although the number of regional populations 
is low, and the significance of local 
subpopulations has been ranked High, the 
local impact is likely to be low due to low 
impact to individuals and preferred habitat, 
and therefore impacts are unlikely to be 
regionally significant. 

Rhodanthe collina P3 Low 35  35 1 Unlikely to be significant impact 

Taxon is known from a relatively large 
number of regional populations. Impact at 
the local scale is likely to be low due to the 
very low impact to preferred habitat. 
Preferred habitat is relatively well 
represented outside the Indicative Footprint 
in the local area, and therefore impacts are 
unlikely to be regionally significant. 
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Taxon Status 
(WA) 

Regional 
Significance of 

Local 
Subpopulations 

(Table 6.1) 

Known 
Indicative 
Regional 

Populations 
(Table 6.1) 

New Regional 
Populations 
Recorded by 

Survey 

Total Known 
Indicative 
Regional 

Populations 

Indicative 
Regional 

Populations 
to be 

Impacted 

Potential Significance of Regional Impact 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-
26) 

P1 High Unknown 1 Unknown ~ Unlikely to be significant impact 

Although the number of regional populations 
is unknown, there are no known records in 
the Indicative Footprint and the taxon’s 
preferred habitat is well represented outside 
the Indicative Footprint in the local area. 
Additional searching for this taxon is required 
to confirm potential impacts. 

~ Data not available for taxon as it has not been searched for or confirmed to be present in the Indicative Footprint. 
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6.2.2 Vegetation 

6.2.2.1 Local Impact 

Table 6.7 presents a summary of potential local impact to VUs mapped in the Indicative Footprint, based on 

the mapped extent of VUs in the Indicative Footprint in relation to their total mapped extent in the Study 

Area. 

All VUs mapped in the Indicative Footprint have impacts of less than 20 % to their total mapped extents in 

the Study Area; only VUs 28 and 32 (which have local conservation significance ratings of ‘4’ and ‘2’, 

respectively) have potential impacts greater than 10 % of their total mapped areas. The potential impact to 

VU 25 in particular is insignificant, at 0.0003 % (Table 6.7). 

The potential local impact to all VUs is considered unlikely to be significant, due to the relatively low scale 

of impact to the VUs, including those with a local conservation significance rating of ‘4’ (Table 6.7). 

Table 6.7 Potential Local Impact to Vegetation Units 

Vegetation Unit Local Conservation 
Significance Rating 

(Table 6.2) 

Mapped Extent (ha) Percent Impact (%) 

Study Area Indicative Footprint 

1 2 1,890 45 2.4 

2 2 1,213 1 0.1 

5 1 3,144 219 7.0 

8 4 54 2 3.2 

10 1 2,275 206 9.1 

14 4 52 0.2 0.5 

16 3 818 20 2.5 

17 2 672 18 2.7 

18 2 244 15 6.1 

21 4 368 12 3.3 

25 4 286 0.001 0.0003 

27 4 219 14 6.2 

28 4 307 58 18.8 

29 2 1,716 74 4.3 

30 1 2,740 170 6.2 

32 2 382 67 17.5 
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6.2.2.2 Regional Impact 

As discussed in Section 2.1.2.1, two VSAs occur in the Indicative Footprint. A summary of the impact of the 

Project to these VSAs is presented in Table 6.8. This assessment considers the spatial extent of each VSA 

that will remain in the Tallering IBRA Subregion following clearing of vegetation for the Project, and the 

extent remaining as a percent of each VSA’s Pre-European extent in the Tallering IBRA Subregion. 

The implementation of the Project will not result in any of the VSAs in the Indicative Footprint falling below 

the 30 % pre-European extent threshold (EPA, 2008) (Table 6.8). Therefore, the scale of regional impact to 

these VSAs as a result of the Project is not considered to be significant. 

Table 6.8 Impact to Vegetation System Associations of the Indicative Footprint 

VSA Mapped Extent (ha) Impact 
(%)^ 

Extent 
Remaining$ 

(ha) 

Extent 
Remaining# 

(%) 
Pre-

European* 
Current* Indicative 

Footprint 

Yalgoo_358 55,530 55,448 325 0.6 55,123 99.3 

Yalgoo_363 11,915 11,729 597 5.1 11,132 93.4 

* Data from DBCA (2019a). 

^ Percent impact to current extent of VSA following clearing of the Indicative Footprint. 
$ Current extent of VSA remaining following clearing of the Indicative Footprint. 
# Current extent of VSA remaining as a percent of the Pre-European extent following clearing of the Indicative Footprint. 

 

Table 6.9 presents a summary of impact to regional vegetation based on the scale of impact to Regional 

Mapping Survey FCTs that have been mapped by the Regional Mapping Survey in the Indicative Footprint. 

Table 6.9 also includes a qualitative assessment of the potential for significant regional impact to Regional 

FCTs as a result of the Project. 

All Regional FCTs of the Indicative Footprint have low predicted direct impacts. Therefore, the regional 

impacts are not considered to be significant (Table 6.9). 
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Table 6.9 Impact and Potential Significance of Impact to Regional Floristic Community Types of the Indicative Footprint 

Regional 
FCT 

Similar 
VU(s)* 

Significance of Regional FCT^ Mapped Extent of Regional FCT (ha) Impact 
(%) 

Potential Significance of 
Regional Impact to Regional FCT Total^ Indicative 

Footprint 
Remaining$ 

1 21, 25  Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

 Potentially represents the ‘Warriedar/Pinyalling/ 
Walagnumming Hills vegetation assemblages (banded 
ironstone formation)’ PEC (P1). 

1,035 13 1,023 1.3 Unlikely to be significant impact 

While this Regional FCT is 
potentially regionally significant, 
the scale of impact to the FCT is 
low. 

2 25  Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

 Potentially represents the ‘Yalgoo (Gnows Nest/Wolla 
Wolla and Woolgah–Wadgingarra) vegetation 
assemblages (banded ironstone formation)’ PEC (P1). 

3,671 11 3,660 0.3 Unlikely to be significant impact 

While this Regional FCT is 
potentially regionally significant, 
the scale of impact to the FCT is 
very low. 

4 28  Potentially restricted in the region (mapped over  
< 1 % of the Regional Mapping survey area). 

 Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

190 12 179 6.1 Unlikely to be significant impact 

While this Regional FCT is 
potentially significant and 
potentially restricted in the 
region, the scale of impact to the 
FCT is low. 

6 25, 27, 
28, 30# 

 Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

2,352 29 2,323 1.2 Unlikely to be significant impact 

While this Regional FCT is 
potentially regionally significant, 
the scale of impact to the FCT is 
low. 

7 27, 29, 
30 

 9,459 171 9,287 1.8 Unlikely to be significant impact 

This Regional FCT is relatively 
widespread in the region, is not 
considered to be significant, and 
the scale of impact to the FCT is 
low. 
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Regional 
FCT 

Similar 
VU(s)* 

Significance of Regional FCT^ Mapped Extent of Regional FCT (ha) Impact 
(%) 

Potential Significance of 
Regional Impact to Regional FCT Total^ Indicative 

Footprint 
Remaining$ 

9 27, 28, 
29, 31# 

 4,088 0.1 4,088 0.002 Unlikely to be significant impact 

This Regional FCT is not 
considered to be significant, and 
the scale of impact to the FCT is 
very low. 

10 28  Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

 Potentially represents the ‘Warriedar/Pinyalling/ 
Walagnumming Hills vegetation assemblages (banded 
ironstone formation)’ PEC (P1). 

3,034 46 2,988 1.5 Unlikely to be significant impact 

While this Regional FCT is 
potentially regionally significant, 
the scale of impact to the FCT is 
low. 

11 32  1,827 54 1,773 3.0 Unlikely to be significant impact 

This Regional FCT is not 
considered to be significant, and 
the scale of impact to the FCT is 
low. 

13 31  2,613 38 2,575 1.4 Unlikely to be significant impact 

While this Regional FCT is 
potentially regionally significant, 
the scale of impact to the FCT is 
low. 

19a 2, 5, 8, 
14 

 16,009 54 15,956 0.3 Unlikely to be significant impact 

This Regional FCT is widespread 
in the region, is not considered to 
be significant, and the scale of 
impact to the FCT is very low. 
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Regional 
FCT 

Similar 
VU(s)* 

Significance of Regional FCT^ Mapped Extent of Regional FCT (ha) Impact 
(%) 

Potential Significance of 
Regional Impact to Regional FCT Total^ Indicative 

Footprint 
Remaining$ 

26 10  5,283 114 5,169 2.2 Unlikely to be significant impact 

This Regional FCT is not 
considered to be significant, and 
the scale of impact to the FCT is 
low. 

27 1, 5  4,208 312 3,895 7.4 Unlikely to be significant impact 

This Regional FCT is not 
considered to be significant, and 
the scale of impact to the FCT is 
low. 

28 2, 18  Potentially represents the ‘Warriedar/Pinyalling/ 
Walagnumming Hills vegetation assemblages (banded 
ironstone formation)’ PEC (P1). 

1,493 1 1,491 0.1 Unlikely to be significant impact 

While this Regional FCT is 
potentially regionally significant, 
the scale of impact to the FCT is 
very low. 

31 18  2,306 37 2,270 1.6 Unlikely to be significant impact 

This Regional FCT is not 
considered to be significant, and 
the scale of impact to the FCT is 
low. 

32 17  4,216 29 4,187 0.7 Unlikely to be significant impact 

This Regional FCT is not 
considered to be significant, and 
the scale of impact to the FCT is 
very low. 

* Determined by floristic classification analysis undertaken by Umwelt (2021) and summarised in Table 2.5. 

^ As per the Regional Mapping Survey (Woodman Environmental, 2012). 
$ Extent of Regional FCT remaining following clearing of the Indicative Footprint. 
# This Regional FCT did not show strong similarity to any VUs; the listed VUs are those that showed lesser similarity to the FCT.  
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6.2.3 Listed Significant Vegetation 

The ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 

formation)’ PEC (P1) is potentially represented by VUs 16, 19, 20, 21, 22, 24, 25, 26, 27 and 28 within the 

Study Area (where these VUs occur on BIF on crests and slopes that are higher in the landscape on 

restricted landforms; this primarily encompasses the crests and upper to lower slopes of Mount Karara, 

Blue Hills and Mungada Ridge in the central area of the Study Area). This determination was made 

following comparison of Study Area VUs with Karara–Mungada Survey FCTs (from which the PEC was 

originally defined) (Umwelt, 2021). Of these VUs, 16, 21, 25, 27 and 28 have been mapped in the Indicative 

Footprint. 

Table 6.10 presents potential local and regional impacts to the ‘Blue Hills (Mount Karara/Mungada 

Ridge/Blue Hills) vegetation complexes (banded ironstone formation)’ PEC (P1), in terms of the extent of 

the PEC in the Indicative Footprint that is proposed to be cleared, in relation to the mapped extent of the 

PEC in the Study Area (as per the Flora and Vegetation Expansion Survey (Umwelt, 2021)) and in the region 

(as per Maia (2017)). Note that DBCA data cannot be used to calculate the potential regional impact to the 

PEC, as DBCA database interrogation results include a 500 m buffer around areas mapped as the PEC 

(DBCA, 2020a). The extent of the potential impact to the PEC is presented on Figure 6.1. 

A total of 94 ha of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded 

ironstone formation)’ PEC (P1) is at risk of impact by the Project. This corresponds to 4.5 % of the local 

extent of the PEC, and 1.3 % of the regional extent of the PEC (Table 6.10). Therefore, the direct local and 

regional impact to the PEC as a result of the Project is not considered to be significant. 

Table 6.10 Potential Local and Regional Impacts to the Blue Hills PEC 

Scale Mapped Extent (ha) Impact (%) 

Indicative Footprint Total 

Local 94 2,086* 4.5 

Regional 94 7,098^ 1.3 

* As mapped by the Flora and Vegetation Expansion Survey (Umwelt, 2021). 

^ As per ‘Total area mapped ha Pre’ in Table 3.6 and 3.7 of Maia (2017). 
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Figure 6.1 Potential Impact to the Blue Hills PEC 
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6.3 Indirect Impacts 

6.3.1 Background 

6.3.1.1 Dust 

There is potential for dust generated during Project construction and operation to be deposited on flora 

and vegetation in close proximity to Project areas. Dust can impede photosynthesis and other physiological 

processes of plants, including by blocking stomata, which can impact the overall health of vegetation. 

Some research has been undertaken to investigate the impact of dust on native vegetation in the Pilbara 

and southwest of WA (Butler, 2009; Matsuki et al., 2016), as well as at mine sites in nearby regions. There is 

some evidence to suggest that dust from mining operations can impact flora taxa and/or vegetation, but 

the long-term impact is not clear. Turner (2013) reported that heavy dust loading resulted in reduced 

stomatal conductance in two Acacia taxa; likewise, it was evident in field observations that heavy dust 

loads resulted in some plant stress, including leaf shed, or plant senescence. It was found that the leaf 

surface and dust interaction was more important to plant stress levels than the actual amount of dust; 

however, metal-rich dust with low pH may have been the causal factor. 

In other studies, while some temporary impacts have been recorded in terms of reduced photosynthesis, 

no long-term effects such as increased plant mortality have been established. Monitoring by Woodman 

Environmental (2017) at the Atlas Iron Pty Ltd Pardoo iron ore mine focussed on potential impacts of dust 

generated by mining operations including road use, on two ephemeral significant flora taxa, Eragrostis 

crateriformis (P3) and Rothia indica subsp. australis (P1). However, unlike Turner, Woodman Environmental 

reported that the dust levels on these taxa did not result in significant stress or death. 

If appropriate dust suppression procedures are implemented during clearing and machinery movement, it 

is considered unlikely that dust deposition will significantly impact surrounding vegetation and flora taxa. 

However, dust suppression using saline water may result in run-off of saline water into adjacent vegetation, 

or overspray of water directly onto vegetation, resulting in a decline in plant and vegetation health. 

6.3.1.2 Changes to Surface Water Hydrology 

Altered surface water hydrology may result in the potential reduction or removal of seasonal surface water 

flows, leading to either death or loss of condition to individual plants or vegetation. Barriers to surface 

water flows, such as intersection of watercourses, may result in ponding upstream and drainage shadow 

effects downstream of the barrier. Water ponding may have secondary effects, including the creation of 

new or modified environments due to the presence of waterlogging or permanent water, and increased 

presence of weed species. Vegetation at risk from drainage shadow includes both terrestrial vegetation 

that is reliant on sub-surface soil-water flow, and riparian vegetation that is at least partially reliant on 

water sources provided by creeklines and drainage areas. 

6.3.1.3 Changes to Groundwater Levels 

Open pit mines often extend below the natural position of the water table, and therefore groundwater 

surrounding such mines may be extracted to lower the water table and provide dry mining conditions. This 

may result in the death of phreatophytic taxa and change in composition of GDV. Loss of groundwater-

dependant tree species may in turn affect overall vegetation condition as a result of increased light levels, 

altered vegetation structure, and vegetation-related soil moisture levels. 
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Natural seasonal fluctuations in groundwater levels may also serve to affect the health of phreatophytic 

taxa, with the greatest risk of stress likely to be when groundwater levels are at their lowest 

(summer/autumn in the South West). The effects of these fluctuations may be exacerbated by groundwater 

drawdown, potentially resulting in severe stress of phreatophytic taxa prior to significant rainfall (Groom et 

al., 2000). 

6.3.1.4 Fragmentation 

The main drivers of indirect fragmentation effects include reduced patch (habitat) area, increased edge 

effects (introduction of weeds and other degradation), altered patch shape, increased patch isolation and 

altered matrix structure. Smaller patches, including smaller populations of significant flora taxa, can result 

in reduction of reproductive success of individual species, and reduction of overall species composition. The 

length of time for which a patch has been isolated is also important, with species richness decreasing with 

increased time since fragmentation (Didham, 2010). 

With respect to individual species, several traits may assist in predicting their sensitivity to fragmentation 

(Henle et al. (2004), referenced in Didham (2010)): 

 Population size: smaller populations are more prone to extinction 

 Population variability: greater temporal variability in population size reduces the probability of 

population persistence 

 Competitive ability and sensitivity to disturbance: competitively-dominant species in undisturbed 

habitats may reduce at the expense of disturbance-opportunists 

 Degree of habitat specialisation: specialist species are more susceptible than generalist species 

 Rarity: rare, patchily distributed species are more susceptible than common species 

 Biogeographical location: tropical and Mediterranean biomes are more sensitive to fragmentation than 

temperate biomes. 

Gene flow that is too low to sufficiently buffer the negative effects of inbreeding and genetic drift in 

fragmented populations may result in decreased population fitness and increased risk of extinction 

following further habitat fragmentation (Lienert, 2004; Luquet et al., 2012). Furthermore, taxa with genetic 

diversity that is already low may be at greater risk from habitat fragmentation than those with greater 

genetic diversity. 

6.3.2 Indirect Impact Assessment 

6.3.2.1 Edge Effects 

The flora and vegetation in the IIAZ is at risk of edge effects as a result of the Project, including dust 

deposition, water ponding, runoff, drainage shadow and increased presence and severity weeds (Section 

6.3.1). The IIAZ encompasses a total area of 41.1 ha. Note that a figure for the IIAZ has not been prepared 

given the small buffer distance from the Indicative Footprint. 
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Significant Flora 

Table 6.11 presents the number of individuals/locations of significant flora taxa recorded by the Flora and 

Vegetation Expansion Survey within the IIAZ that are at risk of edge effects as a result of the Project. 

A total of six significant flora taxa have records within the IIAZ (Table 6.11). Note that the Flora and 

Vegetation Expansion Survey did not specifically search the IIAZ for significant flora taxa; however, given 

the buffer distance for the IIAZ is small (10 m from the edge of the Indicative Footprint), it is likely that the 

majority of significant flora taxa present in the IIAZ were recorded by the Flora and Vegetation Expansion 

Survey. 

Table 6.11 Potential Indirect Impact by Edge Effects to Number of Individuals/Locations of 
Significant Flora Taxa in the IIAZ 

Taxon Status (WA) Longevity Number of 
Individuals/Locations* 

Acacia karinae P1 Perennial 124 

Allocasuarina tessellata P3 Perennial  

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 Perennial  

Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) 

P3 Annual  

Crassula sp. nov. Potentially undescribed Annual  

Grevillea globosa P3 Perennial 3 

Grevillea scabrida P3 Perennial 6 

Gunniopsis divisa P3 Annual  

Hibbertia cockertoniana P3 Perennial  

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 Perennial 243 

Micromyrtus trudgenii P3 Perennial  

Millotia dimorpha P1 Annual  

Persoonia pentasticha P3 Perennial 1 

Prostanthera sp. Karara (D. 
Coultas & K. Greenacre Opp 8) 

P1 Perennial  

Rhodanthe collina P3 Annual 4 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-26) 

P1 Annual  

* Number of individuals shown for perennial taxa, but number of locations shown for annual and ephemeral taxa (presented with italicised text).  

~ Data not available for taxon. 
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Table 6.12 presents the extent of significant flora preferred habitat mapped by the Flora and Vegetation 

Expansion Survey in the IIAZ that is at risk of edge effects as a result of the Project. 

Table 6.12 Potential Indirect Impact by Edge Effects to Preferred Habitat of Significant Flora Taxa in 
the IIAZ 

Taxon Status (WA) Preferred Habitat 
(VUs) 

Mapped Extent in IIAZ 
(ha) 

Acacia karinae P1 3, 18, 19, 27, 28, 32 9.1 

Allocasuarina tessellata P3 3, 18 0 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 30, 32 7.4 

Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) 

P3 21 0.4 

Crassula sp. nov. Potentially undescribed 17 1.2 

Grevillea globosa P3 27 0.03 

Grevillea scabrida P3 3, 18 0 

Gunniopsis divisa P3 1, 2 1.9 

Hibbertia cockertoniana P3 30, 32 7.4 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 19, 20, 21, 22, 28 7.7 

Micromyrtus trudgenii P3 19, 20, 21, 22, 26 0.4 

Millotia dimorpha P1 3, 28 7.3 

Persoonia pentasticha P3 1, 5, 10, 27, 28 26.3 

Prostanthera sp. Karara (D. 
Coultas & K. Greenacre Opp 8) 

P1 27, 30 5.7 

Rhodanthe collina P3 3, 20, 21, 22, 26 0.4 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-26) 

P1 17 1.2 
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Vegetation 

Table 6.13 presents the extent of VUs mapped by the Flora and Vegetation Expansion Survey in the IIAZ 

that is at risk of edge effects as a result of the Project. A total of 15 VTs have been mapped within the IIAZ, 

as well as Cleared Land (not presented in Table 6.13). The total mapped extent of vegetation in the IIAZ is 

39.2 ha. 

Table 6.13 Potential Indirect Impact by Edge Effects to Vegetation Units in the IIAZ 

Vegetation Unit Mapped Extent in IIAZ (ha) 

1 1.9 

2 0.03 

5 8.7 

8 0.2 

10 8.4 

14 0.1 

16 2.0 

17 1.2 

21 0.4 

25 0.04 

27 0.03 

28 7.3 

29 1.6 

30 5.7 

32 1.8 
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Table 6.14 presents a summary of indirect impacts to regional vegetation based on the scale of impact to 

Regional Mapping Survey FCTs that have been mapped by the Regional Mapping Survey in the IIAZ. 

Table 6.14 Potential Indirect Regional Impacts by Edge Effects to Regional Floristic Community Types 
in the IIAZ 

Regional FCT Similar Vegetation Unit(s) Mapped Extent in IIAZ (ha) 

1 21, 25 2.0 

2 25 0.9 

4 28 0.4 

6 25, 27, 28, 30 4.2 

7 27, 29, 30 8.5 

9 27, 28, 29, 31 0.1 

10 28 4.1 

11 32 1.8 

13 31 0 

19a 2, 5, 8, 14 5.9 

26 10 1.1 

27 1, 5 10.9 

28 2, 18 0.03 

31 18 0 

32 17 1.1 

* Determined by floristic classification analysis undertaken by Umwelt (2021) and summarised in Table 2.5. 

Listed Significant Vegetation 

The IIAZ intersects a total of 9.1 ha of vegetation that potentially represents the ‘Blue Hills (Mount 

Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)’ PEC (P1), as 

mapped by the Flora and Vegetation Expansion Survey. This vegetation is at risk of edge effects as a result 

of the Project, including dust deposition, water ponding, runoff, drainage shadow and weeds. 

6.3.2.2 Weeds 

The condition of the vegetation of the Study Area was predominately rated as ‘Excellent’. Introduced flora 

taxa were often present, however were not serious weeds and/or were present at low levels. The 

vegetation condition of one small area of VU 17 in the far western extent of the Study Area was mapped as 

‘Good’; this area displayed evidence of historic disturbance and grazing, which resulted in reduced diversity 

and abundance of native taxa and high levels of weeds (Umwelt, 2021). 

If not adequately managed, Project activities could result in the introduction and/or spread of weeds, 

particularly in areas within close proximity to, or downstream of, the Indicative Footprint, resulting in 

degradation of otherwise intact vegetation. 

6.3.2.3 Changes to Surface Water Hydrology 

Four VUs (VUs 7, 9, 11 and 12) and one other described area (‘playa lake claypan’) mapped in the Study 

Area contain riparian vegetation, or are otherwise associated with ephemeral wetlands. However, the 

Indicative Footprint and IIAZ both do not contain or intersect any of these VUs/areas. The closest 
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occurrence of riparian vegetation is a polygon of VU 12 approximately 540 m from the IIAZ. Therefore, the 

Project will not result in a direct impact on riparian vegetation, and it is unlikely to have an indirect impact 

on this vegetation (in terms of inducing drought stress as a result of reduced availability of surface water). 

VUs 14, 16 and 18, all of which have been mapped in the Indicative Footprint, can occur in drainage lines. 

Impacts to these VUs as a result of the Project may result in drainage shadow effects to downstream flora 

and vegetation after periods of rainfall. VUs 1, 2, 4, 5, 6, 8, 11, 13 and 14 are likely to be dependent on 

surface water in the form of sheet flow originating from higher ground during periodic heavy rainfall 

events. The flora and vegetation of these VUs downslope of the Indicative Footprint is potentially at risk of 

impact through reduced availability of water. However, the extent of potential impact to vegetation in 

terms of inducing drought stress as a result of a reduction in catchment area is unknown. 

Other potential changes to surface water hydrology as a result of the Project include increased water runoff 

and sediment deposition from mining infrastructure and landforms, water ponding, and erosion in 

vegetation adjacent to the Indicative Footprint. This can lead to secondary impacts including changes to 

vegetation structure and increased presence and severity of weeds. The potential impacts to significant 

flora and vegetation from these effects have been quantified and discussed in Section 6.3.2.1 with 

reference to the IIAZ. 

6.3.2.4 Changes to Groundwater Levels 

It is unlikely that any of the VUs mapped in the Study Area are groundwater dependent (Umwelt, 2021). 

VUs 7, 9, and 12 (none of which have been mapped in the Indicative Footprint) are predominately 

associated with drainage depressions, swamps and claypans, and possess dominant species including 

Melaleuca acutifolia, Melaleuca eleuterostachya, Duma florulenta, Teucrium racemosum and Tecticornia 

disarticulata, all of which are known to inhabit drainage flats, claypans, salt pans and other wet areas (WA 

Herbarium, 1998-) and are tolerant of at least periodic waterlogging (Brophy et al., 2013; Craig et al., 1991; 

Toelken, 1985). However, the claypan substrates associated with these VUs may not allow for root 

penetration to groundwater, and at present the depth to groundwater in these areas is unknown. Further, 

at current there is no literature available on the groundwater dependency of these taxa. While it is doubtful 

these taxa are phreatophytes, they are certainly at least surface water dependent (Umwelt, 2021). 

Therefore, there are no predicted potential direct or indirect impacts to GDV as a result of the drawdown 

activities by the Project 

It is assumed for the purpose of this impact assessment that there will be no groundwater discharge as a 

result of the Project. However, potential impacts of groundwater discharge will require evaluation if 

discharge activities are proposed or current discharge activities increased. 

6.3.2.5 Fragmentation 

The impact of fragmentation to subpopulations of significant flora taxa is difficult to quantify at a site level. 

A brief qualitative assessment of the significance of possible impacts of fragmentation by the Project has 

been undertaken. 

Table 6.15 presents the approximate number of local subpopulations of significant flora taxa potentially at 

risk of impact by the Project, and a summary of the potential impact of fragmentation to the taxon in the 

local area. Note that it is likely that further targeted survey outside the Indicative Footprint would provide 

data to prove fewer but more extensive subpopulations occur in the Study Area for all significant flora taxa, 
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with suitable habitat for each taxon often occurring between currently known locations, and many 

subpopulations being represented by few locations. 

Clearing for the Project will impact the known local subpopulations of all assessed significant flora taxa 

except Hibbertia cockertoniana (P3), Millotia dimorpha (P1) and Swainsona sp. Karara (C. Godden & J. 

Hruban 24-26) (P1), which do not have any known locations within the Indicative Footprint. The impacts of 

fragmentation to local subpopulations of significant flora taxa are considered potentially significant for two 

taxa, being Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3) and Micromyrtus trudgenii (P3). The long-

term impacts of fragmentation, if any, are unlikely to be significant for the remaining 11 taxa, due to the 

close proximity of other subpopulations, likely further extent of impacted subpopulations outside the 

Indicative Footprint, and/or the presence of appropriate habitat that may provide linkage between 

subpopulations (Table 6.15). 

The impacts of fragmentation to vegetation, if any, are not considered to be significant. 
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Table 6.15 Impacts of Fragmentation of Significant Flora Subpopulations in the Study Area as a Result of the Project 

Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Acacia karinae P1 Taxon has high levels of 
nuclear and chloroplast 
genetic diversity and high 
levels of chloroplast 
haplotype differentiation. 
Similarly high levels of 
nuclear and chloroplast 
diversity have been 
observed in BIF and non-
BIF populations, 
suggesting long-term 
persistence of both BIF 
and non-BIF populations 
(Funnekotter et al., 2018). 

 29 subpopulations recorded in the Study 
Area 

 Some subpopulations represent a small 
number of grouped locations or single 
locations in areas of the Study Area that 
have not been transected for significant 
flora taxa, and therefore the actual 
number of subpopulations in the Study 
Area may be lower. 

 Indicative Footprint impacts seven known 
subpopulations, three of which are very large; 
however, of the subpopulations potentially 
impacted, five extend outside the Indicative 
Footprint, while the remaining two 
subpopulations are represented by a single 
location and therefore may be under sampled and 
may also extend outside the Indicative Footprint 

 Indicative Footprint may lead to further or 
increased fragmentation of southwestern 
subpopulations 

 Impacts of fragmentation are not considered 
significant, as this taxon has high genetic diversity, 
is relatively widespread in the Study Area, and the 
high likelihood of further linkages between the 
remaining subpopulations in the southwest 
portion of the Study Area due to the occurrence 
of appropriate habitat. 
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Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Allocasuarina tessellata P3   10 subpopulations recorded in the Study 
Area 

 Majority of subpopulations represent a 
small number of grouped locations or 
single locations, including in areas of the 
Study Area that have not been transected 
for significant flora taxa, and therefore the 
actual number of subpopulations in the 
Study Area may be lower. 

 Indicative Footprint impacts four known 
subpopulations; however, of the subpopulations 
potentially impacted, two are represented by a 
single record located close to the edge of the 
Indicative Footprint where targeted searching 
stopped, and therefore these subpopulations may 
be under sampled and may also extend outside 
the Indicative Footprint. Of the remaining two 
subpopulations potentially impacted, one extends 
outside the Indicative Footprint 

 Indicative Footprint may lead to further or 
increased fragmentation between western and 
central subpopulations 

 Impacts of fragmentation to western and central 
subpopulations are not considered significant due 
to the high likelihood of further linkages due to 
the occurrence of appropriate habitat. 

Caesia sp. Koolanooka 
Hills (R. Meissner & Y. 
Caruso 78) 

P1   Two subpopulations recorded in the Study 
Area 

 Subpopulations represent single locations 
approximately 10 km apart, one of which is 
located in an area of the Study Area that 
was not transected for significant flora taxa 

 Taxon was not specifically searched for 
during targeted survey by the Flora and 
Vegetation Expansion Survey; therefore, 
further subpopulations or extensions of 
known subpopulations may occur in the 
Indicative Footprint and elsewhere in the 
Study Area. 

 Indicative Footprint impacts one known 
subpopulation, which is represented by a single 
location and therefore may be under sampled and 
may also extend outside the Indicative Footprint 

 Impacts of fragmentation are not considered to 
be significant, due to the high likelihood of other 
subpopulations or extensions to the known 
subpopulations due to appropriate habitat being 
relatively widespread in the Study Area. 
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Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Calotis sp. Perrinvale 
Station (R.J. Cranfield 
7096) 

P3   Five subpopulations recorded in the Study 
Area 

 All subpopulations represent one or two 
locations in areas of the Study Area that 
have not been transected for significant 
flora taxa, and therefore the actual 
number of subpopulations in the Study 
Area may be lower 

 Two subpopulations located near Mount 
Karara, disjunct from the remaining 
subpopulations located on or near 
Mungada Ridge. 

 Indicative Footprint impacts one known 
subpopulation that does not extend outside the 
Indicative Footprint 

 Indicative Footprint may lead to further or 
increased fragmentation of western and eastern 
subpopulations 

 Impacts of fragmentation are potentially 
significant as removal of the Indicative Footprint 
will leave a single subpopulation in the western 
extent of the Study Area, disjunct from the 
remaining subpopulations to the east, and with 
little linkage of appropriate habitat in between. 

Crassula sp. nov. Potentially 
undescribed 

  Five subpopulations recorded in the Study 
Area 

 All subpopulations occur in the southwest 
extent of the Study Area and represent a 
single location 

 Taxon was not specifically searched for 
during targeted survey by the Flora and 
Vegetation Expansion Survey; therefore, 
further subpopulations or extensions of 
known subpopulations may occur in the 
Indicative Footprint and elsewhere in the 
Study Area. 

 Indicative Footprint impacts three known 
subpopulations 

 Indicative Footprint is not predicted to lead to 
significant fragmentation based on the current 
known locations of subpopulations. Furthermore, 
there is a high likelihood of other subpopulations 
or extensions to the known subpopulations due to 
appropriate habitat being relatively widespread in 
the western extent of the Study Area. 
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Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Grevillea globosa P3 Taxon has moderate levels 
of nuclear genetic 
diversity, low levels of 
haplotype diversity, and 
low genetic 
differentiation. A cpDNA 
study showed no genetic 
structuring due to a 
commonly distributed 
haplotype, and some 
signals of historical 
demographic expansion 
(Millar et al., 2016). 

 12 subpopulations recorded in the Study 
Area 

 Many subpopulations represent a small 
number of grouped locations or single 
locations in areas of the Study Area that 
have not been transected for significant 
flora taxa, and therefore the actual 
number of subpopulations in the Study 
Area may be lower. 

 Indicative Footprint impacts three known 
subpopulations, one of which is relatively large; 
however, of the subpopulations potentially 
impacted, two extend outside the Indicative 
Footprint 

 Indicative Footprint is not predicted to lead to 
significant further or increased fragmentation 
based on the current known locations of 
subpopulations. 

Grevillea scabrida P3   11 subpopulations recorded in the Study 
Area 

 Majority of subpopulations represent a 
small number of grouped locations or 
single locations in areas of the Study Area 
that have not been transected for 
significant flora taxa, and therefore the 
actual number of subpopulations in the 
Study Area may be lower. 

 Indicative Footprint impacts one known, relatively 
large subpopulation. This subpopulation extends 
outside the Indicative Footprint to an extent 

 Indicative Footprint may lead to further or 
increased fragmentation of northwestern and 
southwestern subpopulations; however, the 
impacts of this fragmentation are not considered 
to be significant. 
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Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Gunniopsis divisa P3   12 subpopulations recorded in the Study 
Area 

 Majority of subpopulations represent a 
small number of grouped locations or 
single locations in areas of the Study Area 
that have not been transected for 
significant flora taxa, and therefore the 
actual number of subpopulations in the 
Study Area may be lower 

 One subpopulation located in the 
Indicative Footprint near Mount Karara, 
disjunct from the remaining 
subpopulations located south of Blue Hills 
and Mungada Ridge. 

 Indicative Footprint impacts one known 
subpopulation 

 Impact of Indicative Footprint removes western 
subpopulation, and consequently only eastern 
subpopulations will remain, based on the current 
known locations of subpopulations 

 Indicative Footprint is not predicted to lead to 
significant further or increased fragmentation 
based on the current known locations of 
subpopulations. 

Hibbertia cockertoniana P3   One subpopulation recorded in the Study 
Area 

 Taxon was not specifically searched for 
during targeted survey by the Flora and 
Vegetation Expansion Survey; therefore, 
further subpopulations or extensions of 
the known subpopulation may occur in the 
Study Area. 

 No known subpopulations will be impacted by the 
Indicative Footprint 

 Any impacts through fragmentation are unlikely 
to be significant, given the location of the known 
subpopulations with reference to the Indicative 
Footprint, and the extent of preferred habitat for 
the taxon. 

Lepidosperma sp. Blue 
Hills (A. Markey & S. 
Dillon 3468) 

P1 Taxon has moderate levels 
of genetic diversity and 
moderate genetic 
differentiation amongst 
populations (Barrett et al., 
2008) 

 20 subpopulations recorded in the Study 
Area 

 Some subpopulations represent a small 
number of grouped locations or single 
locations in areas of the Study Area that 
have not been transected for significant 
flora taxa, and therefore the actual 
number of subpopulations in the Study 
Area may be lower. 

 Indicative Footprint impacts three known 
subpopulations, two of which are large; however, 
all three subpopulations extend outside the 
Indicative Footprint 

 Indicative Footprint is not predicted to lead to 
significant further or increased fragmentation 
based on the current known locations of 
subpopulations. 
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Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Micromyrtus trudgenii P3   19 subpopulations recorded in the Study 
Area 

 Majority of subpopulations represent a 
small number of grouped locations or 
single locations in areas of the Study Area 
that have not been transected for 
significant flora taxa, and therefore the 
actual number of subpopulations in the 
Study Area may be lower 

 Two subpopulations located south of 
Mount Karara, disjunct from the remaining 
subpopulations located on or near Blue 
Hills and Mungada Ridge. 

 Indicative Footprint impacts one known 
subpopulation that does not extend outside the 
Indicative Footprint 

 Indicative Footprint may lead to further or 
increased fragmentation of western and eastern 
subpopulations 

 Impacts of fragmentation are potentially 
significant as removal of the Indicative Footprint 
will leave a single subpopulation in the western 
extent of the Study Area, disjunct from the 
remaining subpopulations to the east, and with 
little linkage of appropriate habitat in between. 

Millotia dimorpha P1   Three subpopulations recorded in the 
Study Area. 

 No known subpopulations will be impacted by the 
Indicative Footprint 

 Any impacts through fragmentation are unlikely 
to be significant, given the location of the known 
subpopulations with reference to the Indicative 
Footprint, and the extent of preferred habitat for 
the taxon. 
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Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Persoonia pentasticha P3   44 subpopulations recorded in the Study 
Area 

 Majority of subpopulations represent a 
small number of grouped locations or 
single locations, predominately in areas of 
the Study Area that have not been 
transected for significant flora taxa, and 
therefore the actual number of 
subpopulations in the Study Area may be 
lower. 

 Indicative Footprint impacts three known 
subpopulations, one of which is large; however, of 
the subpopulations potentially impacted, two 
extend outside the Indicative Footprint, while the 
remaining subpopulation is represented by a 
single location and therefore may be under 
sampled and may also extend outside the 
Indicative Footprint 

 Indicative Footprint may lead to further or 
increased fragmentation of western 
subpopulations 

 Impacts of fragmentation are not considered 
significant, as this taxon is relatively widespread in 
the Study Area, and there is high likelihood of 
further linkages between the remaining 
subpopulations due to the occurrence of 
appropriate habitat. 

Prostanthera sp. Karara 
(D. Coultas & K. 
Greenacre Opp 8) 

P1   Five subpopulations recorded in the Study 
Area 

 Four of the five subpopulations represent 
single locations, including in areas of the 
Study Area that have not been transected 
for significant flora taxa, and therefore the 
actual number of subpopulations in the 
Study Area may be lower. 

 Indicative Footprint impacts two known 
subpopulations; however, these subpopulations 
are represented by a single record located close 
to the edge of the Indicative Footprint where 
targeted searching stopped, and therefore the 
subpopulations may be under sampled and may 
also extend outside the Indicative Footprint 

 Indicative Footprint is not predicted to lead to 
significant further or increased fragmentation 
based on the current known locations of 
subpopulations, and the high likelihood of further 
linkages between the remaining subpopulations 
due to the occurrence of appropriate habitat. 
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Taxon Status (WA) Genetic Diversity of 
Taxon* 

Subpopulation Characteristics (Umwelt, 2021) Potential Impact to Local Subpopulations 

Rhodanthe collina P3   25 subpopulations recorded in the Study 
Area 

 Majority of subpopulations represent a 
small number of grouped locations or 
single locations, predominately in areas of 
the Study Area that have not been 
transected for significant flora taxa, and 
therefore the actual number of 
subpopulations in the Study Area may be 
lower. 

 Indicative Footprint impacts seven known 
subpopulations; however, of the subpopulations 
potentially impacted, four extend outside the 
Indicative Footprint to some extent, while two 
subpopulations are represented by a single 
location and therefore may be under sampled and 
may also extend outside the Indicative Footprint 

 Indicative Footprint is not predicted to lead to 
significant further or increased fragmentation 
based on the current known locations of 
subpopulations. 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-
26) 

P1   One subpopulation recorded in the Study 
Area 

 Taxon was not specifically searched for 
during targeted survey by the Flora and 
Vegetation Expansion Survey; therefore, 
further subpopulations or extensions of 
the known subpopulation may occur in the 
Study Area. 

 No known subpopulations will be impacted by the 
Indicative Footprint 

 Any impacts through fragmentation are unlikely 
to be significant, given the location of the known 
subpopulations with reference to the Indicative 
Footprint, and the extent of preferred habitat for 
the taxon. 

* Genetic diversity of significant flora populations, where this information is available in the literature. 
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6.4 Cumulative Impacts 

6.4.1 Historical Impacts 

6.4.1.1 Significant Flora 

Table 6.16 presents the number of individuals of significant flora taxa that have been previously impacted 

within the BHIAA by all tenement holders in the BHIAA as well as in areas not covered by a tenement, as 

calculated by Maia (2017). Note that not all significant flora taxa considered by this current assessment 

were assessed for historical impacts by Maia. The spatial data utilised by Maia (2017) to prepare the impact 

assessment was not available for this current impact assessment, and therefore it could not be replicated 

using the Study Area boundary, or supplemented with additional areas that have been cleared since 2017. 

While the BHIAA is larger than the Study Area, and includes some areas outside the Study Area to the west 

and north (including the Karara Village, airstrip and Hinge mine site), these are relatively small, and 

therefore the data presented in Table 6.16 likely provides a good indication of the potential historical 

impact to significant flora taxa in the Study Area. Note also that while Maia uses the term ‘locations’, a 

review of the report methodology reveals that the impact assessment likely assesses impacts to plant 

individuals, as opposed to point locations. 

A large number of individuals of Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1) and 

Micromyrtus trudgenii (P3) have historically been cleared in the BHIAA, equating to a 43.4 % and 26.1 % 

regional impact, respectively, to the total number of (pre-impact) plant individuals in WA (using all plant 

locations available to Maia (2017)) (Table 6.16). Therefore, the regional historical impact to Lepidosperma 

sp. Blue Hills (A. Markey & S. Dillon 3468) (P1) and Micromyrtus trudgenii (P3) is considered potentially 

significant, according to the assessment undertaken by Maia. The historical impact on the remaining taxa 

assessed by Maia in the BHIAA is low, and is not considered to be significant (Table 6.16). 
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Table 6.16 Significant Flora Individuals Historically Cleared in the Blue Hills Impact Assessment Area 
and Estimated Regional Impact (Maia, 2017) 

Taxon Status (WA) Individuals Cleared* Regional Impact (%)^ 

Acacia karinae P1 67 13.0 

Allocasuarina tessellata P3 - - 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 - - 

Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) 

P3 9 0.5 

Crassula sp. nov. Potentially undescribed - - 

Grevillea globosa P3 55 1.2 

Grevillea scabrida P3 - - 

Gunniopsis divisa P3 2 0.1 

Hibbertia cockertoniana P3 - - 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 39,061 43.4 

Micromyrtus trudgenii P3 5,455 26.1 

Millotia dimorpha P1 - - 

Persoonia pentasticha P3 51 9.0 

Prostanthera sp. Karara (D. 
Coultas & K. Greenacre Opp 8) 

P1 37 4.7 

Rhodanthe collina P3 - - 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-26) 

P1 - - 

* As per ‘#’ of ‘Total existing impacts within and outside of BHIAA (before proposal impact)’ in Table 3.4 of Maia (2017). 

^ As per ‘% of WA’ of ‘Total existing impacts within and outside of BHIAA (before proposal impact)’ in Table 3.4 of Maia (2017). 

- Taxon not assessed by Maia (2017). 

 

Section 6.4.1.2 presents the historical local impact to Study Area VUs as determined by the extent of 

Karara–Mungada FCTs that have been historically cleared in the Study Area, including a more detailed 

discussion of the methodology utilised for this assessment. This data has been used to determine the 

historical local impact to significant flora preferred habitat in the Study Area, as presented in Table 6.17. 

Note that historical impact to areas mapped as a mosaic of two or more Karara–Mungada FCTs has not 

been included in Table 6.17 unless all FCTs in the mosaic form components of the taxon’s preferred habitat. 

Therefore, the actual impact to preferred habitat may be less than presented if some component FCTs 

were mapped as a mosaic. Note also that the original mapped extent of preferred habitat presented in 

Table 6.17 may be less than the values presented elsewhere in this assessment; this is because the values 

presented in Table 6.17 are calculated from the extent of Karara–Mungada FCTs, and the Karara–Mungada 

survey area is smaller than the Study Area, and as aforementioned, mosaics of FCTs were not considered in 

these calculations. 

The historical local impact to preferred habitat of two significant flora taxa, Crassula sp. nov. (potentially 

undescribed) and Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1), is 31 %. The preferred habitat 

for both taxa is represented by VU 17, which is possibly equivalent to Karara–Mungada FCT 5a (Table 6.17). 

However, VU 17 was predominately mapped by the Flora and Vegetation Expansion Survey in the western 
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extent of the Study Area, outside the area assessed by the Karara–Mungada Survey. Therefore, the actual 

impact to this FCT is likely to be lower. 

There have been no historical local impacts to preferred habitat of Allocasuarina tessellata (P3) and 

Grevillea scabrida (P3). Historical local impacts to preferred habitat of the remaining 12 taxa ranges from 

0.2 % to 18 % (Table 6.17). 

The historical regional impacts to significant flora preferred habitat in terms of historical impacts to 

Regional FCTs cannot be calculated. This is because many Regional FCTs show similarity to multiple Study 

Area VUs (Section 2.1.2.2). 
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Table 6.17 Historical Local Impact to Significant Flora Preferred Habitat in the Study Area 

Taxon Status (WA) Preferred Habitat 
(VUs) 

Possibly Equivalent 
Karara–Mungada 

FCTs* 

Mapped Extent of Preferred Habitat (ha) Impact (%) 

Original Mapped 
Extent^ 

Historically 
Cleared$ 

Acacia karinae P1 3, 18, 19, 27, 28, 32 5b, 8, 13, 15 2,182 171 7.8 

Allocasuarina tessellata P3 3, 18 5b 143 0 0 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 30, 32 15, 16 2,908 335 11.5 

Calotis sp. Perrinvale Station (R.J. 
Cranfield 7096) 

P3 21 9 150 1 0.5 

Crassula sp. nov. Potentially undescribed 17 5a 292 92 31.3 

Grevillea globosa P3 27 8 387 34 8.7 

Grevillea scabrida P3 3, 18 5b 143 0 0 

Gunniopsis divisa P3 1, 2 1b, 2 2,841 17 0.6 

Hibbertia cockertoniana P3 30, 32 15, 16 2,908 335 11.5 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 19, 20, 21, 22, 28 8, 9, 10a, 10b, 13 886 109 12.3 

Micromyrtus trudgenii P3 19, 20, 21, 22, 26 8, 9, 10a, 10b, 11 847 35 4.1 

Millotia dimorpha P1 3, 28 5b, 13 401 74 18.5 

Persoonia pentasticha P3 1, 5, 10, 27, 28 1a, 1b, 3, 8, 13 3,952 239 6.0 

Prostanthera sp. Karara (D. 
Coultas & K. Greenacre Opp 8) 

P1 27, 30 8, 16 1,900 306 16.1 

Rhodanthe collina P3 3, 20, 21, 22, 26 5b, 9, 10a, 10b, 11 603 1 0.2 

Swainsona sp. Karara (C. Godden 
& J. Hruban 24-26) 

P1 17 5a 292 92 31.3 

* Based on the analysis conducted by Umwelt (2021). 

^ The extent of preferred habitat (in terms of Karara–Mungada FCTs possibly equivalent to Study Area VUs) originally mapped by the Karara–Mungada Survey (Woodman Environmental, 2008). 
$ Calculated using the extent of preferred habitat (in terms of Karara–Mungada FCTs) that occurs in areas mapped as ‘Cleared Land’ or ‘Rehabilitated Land’ in the Study Area by the Flora and Vegetation Expansion Survey 

(Umwelt, 2021). 
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6.4.1.2 Vegetation 

The Karara–Mungada Survey (Woodman Environmental, 2008) mapped the vegetation across the majority 

of the Study Area prior to clearing for mining. Umwelt (2021) presented a comparison of the 23 FCTs 

defined by the Karara–Mungada Survey with the VUs defined by the Flora and Vegetation Expansion 

Survey, in terms of the Karara–Mungada FCT(s) that contributed the predominant number or proportion of 

quadrats to the VU. The Karara–Mungada FCTs that were mapped in areas of the Study Area that are now 

cleared (including previously cleared areas that have since been rehabilitated) (as per Umwelt (2021)), and 

their possibly equivalent Study Area VU (only those that occur in the Indicative Footprint) are presented in 

Table 6.18, along with an estimate of the historical local impact to Karara–Mungada FCTs. Note that the 

Karara–Mungada Survey did not assess part of the western portion of the Study Area (Figure 6.2); however, 

only 19.9 ha of cleared land was mapped by the Flora and Vegetation Expansion Survey outside the Karara–

Mungada survey area (or 0.001 % of the Study Area), and therefore this is not considered to be a limitation 

of the assessment. A summary of the Karara–Mungada Survey FCTs is presented in Appendix E. 

Karara–Mungada FCTs 5a, 12/14 and 13 have had more than 25 % of their original mapped extents 

historically cleared. These FCTs are possibly represented by Study Area VUs 17, 25 and 28, respectively 

(Table 6.18). Of these, VUs 25 and 28 are considered significant in a local context and potentially significant 

in a regional context as per Umwelt (2021). In addition, VUs 25 and 28 were rated ‘4’ for their local 

conservation significance by this current impact assessment (Table 6.2). 

The remaining FCTs/VUs have had a less than 25 % impact on their original mapped extents (Table 6.18), 

and therefore the historical local impact to these FCTs/VUs is not considered to be significant. 
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Table 6.18 Historical Local Impact to Vegetation of the Indicative Footprint in the Study Area 

Karara–
Mungada FCT(s) 

Possibly 
Equivalent 

Study VU(s)* 

Mapped Extent of Karara–Mungada FCT (ha) Impact (%) 

Original Mapped 
Extent^ 

Historically 
Cleared# 

Remaining 

1a 5 796 64 732 8.0 

1b 1 1,578 17 1,561 1.1 

2 2 1,263  1,263 0 

3 10 933 50 884 5.3 

4 16 257 36 221 13.9 

5a 17 292 92 201 31.3 

5b 18 143  143 0 

8 27 387 34 353 8.7 

9 21 150 1 149 0.5 

12, 14 25 967 266 701 27.5 

13 28 258 74 184 28.7 

15 29, 32 1,394 63 1,331 4.5 

16 30 1,513 272 1,241 18.0 

- 8 ~ ~ ~ ~ 

- 14 ~ ~ ~ ~ 

* Based on the analysis conducted by Umwelt (2021). 

^ As per the Karara–Mungada Survey (Woodman Environmental, 2008). 
# Calculated using the extent of ‘Cleared Land’ and ‘Rehabilitated Land’ in the Study Area as mapped by the Flora and Vegetation Expansion Survey 

(Umwelt, 2021). 

- The quadrats representing the Study Area VU in the Flora and Vegetation Expansion Survey were not assessed as part of the Karara–Mungada 

Survey, and therefore the VU has no possibly equivalent Karara–Mungada FCT. 

~ Cannot be calculated. 
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Figure 6.2 Historical Impact to Vegetation of the Indicative Footprint 
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Table 6.19 presents a summary of historical impact to Regional Mapping Survey FCTs of the Indicative 

Footprint that were mapped in areas of the Study Area that are now cleared (including previously cleared 

areas that are now rehabilitated). Note that some clearing of vegetation had occurred in the Regional 

Mapping survey area prior to the Regional Mapping Survey; however, only 410 ha, or 0.5 % of the survey 

area, was mapped as cleared land (Woodman Environmental, 2012), and therefore this is not considered to 

be a limitation of the assessment in Table 6.19. 

The greatest historical impact was to Regional FCT 1 (15.1 %), which is possibly equivalent to Study Area 

VUs 21 and 25. There has been no historical impact to three Regional FCTs. The historical impact to the 

remaining 11 Regional FCTs ranged from 0.01 % to 8.2 % (Table 6.19). 

Table 6.19 Historical Regional Impact to Regional Floristic Community Types of the Indicative 
Footprint 

Regional FCT Similar VU(s)* Mapped Extent of Regional FCT (ha) Impact 
(%) Original^ Historically 

Cleared$ 
Remaining 

1 21, 25 1,035 157 879 15.1 

2 25 3,671 0.2 3,671 0.01 

4 28 190 0 190 0 

6 25, 27, 28, 30# 2,352 107 2,244 4.6 

7 27, 29, 30 9,459 400 9,058 4.2 

9 27, 28, 29, 31# 4,088 0 4,088 0 

10 28 3,034 141 2,893 4.6 

11 32 1,827 7 1,820 0.4 

13 31 2,613 2 2,611 0.1 

19a 2, 5, 8, 14 16,009 205 15,804 1.3 

26 10 5,283 14 5,269 0.3 

27 1, 5 4,208 346 3,861 8.2 

28 2, 18 1,493 1 1,492 0.1 

31 18 2,306 0 2,306 0 

32 17 4,216 105 4,111 2.5 

* Determined by floristic classification analysis undertaken by Umwelt (2021) and summarised in Table 2.5. 

^ As per the Regional Mapping Survey (Woodman Environmental, 2012). 
$ Calculated using the extent of ‘Cleared Land’ and ‘Rehabilitated Land’ in the Study Area  as mapped by the Flora and Vegetation Expansion Survey 

(Umwelt, 2021). 
# This Regional FCT did not show strong similarity to any VUs; the listed VUs are those that showed lesser similarity to the FCT.  

6.4.1.3 Listed Significant Vegetation 

The Regional Mapping Survey (Woodman Environmental, 2012) mapped the extent of the ‘Blue Hills 

(Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)’ PEC (P1) 

across the Regional Mapping survey area (within which the Study Area is located) prior to extensive clearing 

for mining. The extent of the PEC that was mapped in areas of the Study Area that are now cleared 

(including previously cleared areas that are now rehabilitated) (as per Umwelt (2021)) is presented in Table 

6.20 as the historical local impact to the PEC. Note that some vegetation had been cleared in the Study 

Area at the time of the Regional Mapping Survey; however, only 27.1 ha of cleared land was mapped in the 

Study Area by the Regional Mapping Survey (predominately roads and two small areas at Sinosteel’s Blue 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Flora and Vegetation 
21553_R01_KAR_Karara Impact Assessment_Draft V1 121 

Hills mine), and therefore this is not considered to be a significant limitation of the assessment in Table 

6.20. 

The historical regional impact has been taken from Maia (2017), who presented the original area of the 

Blue Hills PEC in the BHIAA (Figure 3.1), as well as the area of the PEC previously impacted within the BHIAA 

by all tenement holders in the BHIAA as well as in areas not covered by a tenement. Note that the spatial 

data utilised by Maia (2017) to prepare the impact assessment was not available for this current impact 

assessment, and therefore it could not be supplemented with additional areas that have been cleared since 

2017. However, this is not considered to be significant. 

There has been a 15.5 % and 13.2 % historical impact on the local extent and regional extent, respectively, 

of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 

formation)’ PEC (P1) in the Study Area (Table 6.20). 

Table 6.20 Historical Impact to the Blue Hills PEC 

Scale Mapped Extent (ha) Impact (%) 

Original Extent Historically Cleared Extent Remaining 

Local 2,663* 413# 2,250 15.5 

Regional 7,098^ 939$ 6,159 13.2 

* As per the Regional Mapping Survey (Woodman Environmental, 2012) in the Study Area. 
# Calculated using the extent of ‘Cleared Land’ and ‘Rehabilitated Land’ in the Study Area as mapped by the Flora and Vegetation Expansion Survey 

(Umwelt, 2021). 

^ As per ‘Total area mapped ha Pre’ in Table 3.6 and 3.7 of Maia (2017). 
$ As per ‘Total existing impact in BHIAA before proposal impact’ in Table 3.7 of Maia (2017). 

6.4.2 Cumulative Impacts 

6.4.2.1 Significant Flora 

Potential cumulative direct and indirect impacts of the Project and historical clearing to significant flora 

taxa are presented in Table 6.21. Note that this table uses individuals of significant flora taxa for both 

annual and perennial taxa, rather than using counts for perennial taxa and locations for annual taxa as has 

been done elsewhere in this impact assessment. This is because the pre-impact data for significant flora 

taxa across their ranges in WA, as presented by Maia (2017), is only available as count data. Note also that 

the cumulative impacts presented in Table 6.21 are likely higher than the actual impacts, as new locations 

of significant flora taxa have been recorded since the preparation of the impact assessment by Maia, which 

would increase the number of known individuals within WA. Furthermore, the cumulative impact 

assessment in Table 6.21 includes impacts to individuals in the IIAZ, but as previously discussed, complete 

loss of flora in the IIAZ is considered unlikely. 

Potential cumulative direct and indirect impacts of the Project and historical clearing to significant flora 

preferred habitat are presented in Table 6.22. As discussed above, actual cumulative impacts are likely to 

be less than those presented, as total loss of vegetation in the IIAZ is considered unlikely, and assessment 

of historical impacts did not consider areas mapped as mosaics of two or more Karara–Mungada FCTs 

(Section 6.4.1.1). 

A qualitative assessment of the potential significance of cumulative impacts to significant flora taxa is 

presented in Table 6.23. This assessment considers the cumulative impacts to significant flora individuals 

(Table 6.21) and preferred habitat (Table 6.22), as well as the potential significance of local (Table 6.5) and 
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regional (Table 6.6) impact to individuals/locations, and the potential significance of impact to local 

subpopulations (Table 6.15) of significant flora taxa. 

The potential cumulative impacts are potentially significant for three significant flora taxa, being 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1), Micromyrtus trudgenii (P3) and Persoonia 

pentasticha (P3), due to factors including a high potential cumulative impact to individuals of significant 

flora and fragmentation of the local subpopulations being potentially significant (Table 6.21). 

The potential cumulative impacts to the remaining 13 taxa are considered unlikely to be significant, 

generally due to low cumulative impacts to significant flora individuals and preferred habitat (Table 6.21). 
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Table 6.21 Potential Cumulative Impact to Individuals of Significant Flora Taxa in WA 

Taxon Status (WA) Number of Individuals Cumulative 
Regional 

Impact (%) 
Within WA* Direct Impact 

(Table 6.3) 
Indirect Impact 

(Table 5.1) 
Historical Impact 

(Table 6.16) 
Total Cumulative 

Impact 

Acacia karinae P1 30,957 2,349 124 67 2,540 8.2 

Allocasuarina tessellata P3 ~ 138  ~ 138 - 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 ~ ~  ~ ~ - 

Calotis sp. Perrinvale Station (R.J. 
Cranfield 7096) 

P3 1,713 1  9 10 0.6 

Crassula sp. nov. Potentially 
undescribed 

~ 200  ~ 200 - 

Grevillea globosa P3 4,637 248 3 55 306 6.6 

Grevillea scabrida P3 ~ 471 6 ~ 477 - 

Gunniopsis divisa P3 2,636 100  2 102 3.9 

Hibbertia cockertoniana P3 ~ ~  ~ ~ - 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 90,067 779 243 39,061 40,083 44.5 

Micromyrtus trudgenii P3 20,885 28  5,455 5,483 26.3 

Millotia dimorpha P1 ~ ~  ~ ~ - 

Persoonia pentasticha P3 569 269 1 51 321 56.4 

Prostanthera sp. Karara (D. Coultas 
& K. Greenacre Opp 8) 

P1 796 2  37 39 4.9 

Rhodanthe collina P3 ~ 23,114 1,180 ~ 24,294 - 

Swainsona sp. Karara (C. Godden & 
J. Hruban 24-26) 

P1 ~ ~  ~ ~ - 

* Total number of (pre-impact) locations in WA as per Maia (2017). 

~ Data not available for taxon/taxon not assessed by Maia (2017). 

- Cannot be calculated.  
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Table 6.22 Potential Cumulative Impact to Significant Flora Preferred Habitat 

Taxon Status (WA) Preferred Habitat 
(VUs) 

Mapped Extent of Preferred Habitat (ha) Cumulative 
Impact (%) Study Area Direct Impact 

(Table 6.4) 
Indirect 
Impact 

(Table 6.12) 

Historical 
Impact 

(Table 6.17) 

Total 
Cumulative 

Impact 

Acacia karinae P1 3, 18, 19, 27, 28, 32 1,407 153 9 171 333 23.7 

Allocasuarina tessellata P3 3, 18 430 15 0 0 15 3.4 

Caesia sp. Koolanooka Hills (R. 
Meissner & Y. Caruso 78) 

P1 30, 32 3,123 237 7 335 580 18.6 

Calotis sp. Perrinvale Station 
(R.J. Cranfield 7096) 

P3 21 368 12 0.4 1 13 3.6 

Crassula sp. nov. Potentially 
undescribed 

17 672 18 1 92 111 16.5 

Grevillea globosa P3 27 219 14 0.03 34 47 21.6 

Grevillea scabrida P3 3, 18 430 15 0 0 15 3.4 

Gunniopsis divisa P3 1, 2 3,103 47 2 17 66 2.1 

Hibbertia cockertoniana P3 30, 32 3,123 237 7 335 580 18.6 

Lepidosperma sp. Blue Hills (A. 
Markey & S. Dillon 3468) 

P1 19, 20, 21, 22, 28 821 70 8 109 186 22.7 

Micromyrtus trudgenii P3 19, 20, 21, 22, 26 785 12 0.4 35 47 6.0 

Millotia dimorpha P1 3, 28 493 58 7 74 139 28.2 

Persoonia pentasticha P3 1, 5, 10, 27, 28 7,834 541 26 239 807 10.3 

Prostanthera sp. Karara (D. 
Coultas & K. Greenacre Opp 8) 

P1 27, 30 2,960 183 6 306 495 16.7 

Rhodanthe collina P3 3, 20, 21, 22, 26 903 12 0.4 1 14 1.5 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-26) 

P1 17 672 18 1 92 111 16.5 
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Table 6.23 Potential Significance of Cumulative Impact to Significant Flora Taxa 

Taxon Status (WA) Cumulative 
Regional Impact 

to Individuals 
(Table 6.21) 

(%) 

Cumulative 
Impact to 
Preferred 
Habitat 

(Table 6.22) 
(%) 

Potential 
Significance of 
Local Impact 
(Table 6.5) 

Potential 
Significance of 

Regional Impact 
(Table 6.6) 

Potential 
Significance of 
Impact to Local 
Subpopulations 

(Table 6.15) 

Potential Significance of Cumulative 
Impact 

Acacia karinae P1 8.2 23.7 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

While the cumulative impact to 
preferred habitat is 23.7 %, all other 
local and regional impacts are low or 
unlikely to be significant. 

Allocasuarina tessellata P3 - 3.4 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All local and regional impacts are 
low or unlikely to be significant. 

Caesia sp. Koolanooka 
Hills (R. Meissner & Y. 
Caruso 78) 

P1 - 18.6 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

Little local and regional data 
available for taxon, but based on 
current available data, all local and 
regional impacts are low or unlikely 
to be significant. 

Calotis sp. Perrinvale 
Station (R.J. Cranfield 
7096) 

P3 0.6 3.6 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Potentially 
significant 

impact 

Unlikely to be significant impact 

While the impact to local 
subpopulations is potentially 
significant, all other local and 
regional impacts are low or unlikely 
to be significant. 

Crassula sp. nov. Potentially 
undescribed 

- 16.5 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

Little local and regional data 
available for taxon, but based on 
current available data, all local and 
regional impacts are low or unlikely 
to be significant. 
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Taxon Status (WA) Cumulative 
Regional Impact 

to Individuals 
(Table 6.21) 

(%) 

Cumulative 
Impact to 
Preferred 
Habitat 

(Table 6.22) 
(%) 

Potential 
Significance of 
Local Impact 
(Table 6.5) 

Potential 
Significance of 

Regional Impact 
(Table 6.6) 

Potential 
Significance of 
Impact to Local 
Subpopulations 

(Table 6.15) 

Potential Significance of Cumulative 
Impact 

Grevillea globosa P3 6.6 21.6 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

While the cumulative impact to 
preferred habitat is 21.6 %, all other 
local and regional impacts are low or 
unlikely to be significant. 

Grevillea scabrida P3 - 3.4 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All local and regional impacts are 
low or unlikely to be significant. 

Gunniopsis divisa P3 3.9 2.1 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All local and regional impacts are 
low or unlikely to be significant. 

Hibbertia cockertoniana P3 - 18.6 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All local and regional impacts are 
low or unlikely to be significant. 

Lepidosperma sp. Blue 
Hills (A. Markey & S. 
Dillon 3468) 

P1 44.5 22.7 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Potentially significant impact 

Local and regional impact is 
low/unlikely to be significant, but 
the cumulative impacts to 
individuals and preferred habitat are 
relatively high. 

Micromyrtus trudgenii P3 26.3 6.0 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Potentially 
significant 

impact 

Potentially significant impact 

Local and regional impact is 
low/unlikely to be significant, but 
the impact to local subpopulations is 
potentially significant and the 
cumulative regional impact is 
relatively high. 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Flora and Vegetation 
21553_R01_KAR_Karara Impact Assessment_Draft V1 127 

Taxon Status (WA) Cumulative 
Regional Impact 

to Individuals 
(Table 6.21) 

(%) 

Cumulative 
Impact to 
Preferred 
Habitat 

(Table 6.22) 
(%) 

Potential 
Significance of 
Local Impact 
(Table 6.5) 

Potential 
Significance of 

Regional Impact 
(Table 6.6) 

Potential 
Significance of 
Impact to Local 
Subpopulations 

(Table 6.15) 

Potential Significance of Cumulative 
Impact 

Millotia dimorpha P1 - 28.2 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

While the cumulative impact to 
preferred habitat is 28.2 %, all other 
local and regional impacts are low or 
unlikely to be significant. 

Persoonia pentasticha P3 56.4 10.3 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Potentially significant impact 

Local and regional impact is 
low/unlikely to be significant, and 
the impact to local subpopulations is 
unlikely to be significant, but the 
cumulative regional impact is high. 

Prostanthera sp. Karara 
(D. Coultas & K. 
Greenacre Opp 8) 

P1 4.9 16.7 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All local and regional impacts are 
low or unlikely to be significant. 

Rhodanthe collina P3 - 1.5 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All local and regional impacts are 
low or unlikely to be significant. 

Swainsona sp. Karara (C. 
Godden & J. Hruban 24-
26) 

P1 - 16.5 Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

Little local and regional data 
available for taxon, but based on 
current available data, all local and 
regional impacts are low or unlikely 
to be significant. 
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6.4.2.2 Vegetation 

Potential cumulative direct and indirect impacts of the Project and historical clearing to VUs are presented 

in Table 6.24. Note that the cumulative impacts presented in Table 6.24 are likely higher than the actual 

impacts, as the cumulative impact assessment includes impacts to VUs in the IIAZ, but as previously 

discussed, complete loss of vegetation in the IIAZ is considered unlikely. Historical impacts presented in 

Table 6.24 are modified from those presented in Table 6.18 to show historical impacts to Study Area VUs, 

rather than to Karara–Mungada Survey FCTs. Note that Karara–Mungada FCT 15 is possibly equivalent to 

two Study Area VUs, being VUs 29 and 32 (Section 6.4.1.2). The historical local impact to these VUs was 

calculated according to the proportional representation of these VUs in the Karara–Mungada survey area; 

VU 29 was mapped by the Flora and Vegetation Expansion Survey over 1,442 ha in the Karara–Mungada 

survey area, while VU 32 was mapped over 206 ha. Therefore, the historical impact to VU 29 was estimated 

as 87 % of the historical impact to Karara–Mungada FCT 15, and VU 32 as 13 % of the historical impact to 

FCT 15. 

A qualitative assessment of the potential significance of cumulative local impacts to VUs of the Indicative 

Footprint is presented in Table 6.25. This assessment considers the cumulative local impacts to VUs (Table 

6.24), the local conservation significance rating of VUs (Table 6.2) and the potential significance of local 

impact (Table 6.7). 

The potential cumulative local impact is potentially significant for three VUs, being VUs 25, 27 and 28, due 

to these VUs having high potential cumulative impacts and high local conservation significance ratings 

(Table 6.25). 

The potential cumulative impacts to the remaining 13 VUs are considered unlikely to be significant, 

generally due to low cumulative impacts and low local conservation significance ratings (Table 6.25). 
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Table 6.24 Potential Cumulative Local Impact to Vegetation of the Indicative Footprint 

Vegetation 
Unit 

Local Mapped Extent (ha) Cumulative 
Local Impact 

(%) 
Original 
Extent* 

Direct Impact 
(Table 6.7) 

Indirect 
Impact 

(Table 6.13) 

Historical 
Impact 

(Table 6.18)^ 

Total 
Cumulative 

Impact 

1 1,907 45 2 17 65 3.4 

2 1,213 1 0.03 0 1 0.1 

5 3,208 219 9 64 291 9.1 

8 54 2 0.2 ~ 2 3.5 

10 2,324 206 8 50 264 11.4 

14 52 0.2 0.1 ~ 0.3 0.6 

16 854 20 2 36 58 6.8 

17 764 18 1 92 111 14.5 

18 244 15 0.4 0 15 6.2 

21 369 12 0.04 1 13 3.5 

25 553 0.001 0.03 266 266 48.2 

27 253 14 7 34 55 21.6 

28 381 58 2 74 134 35.0 

29 1,772 74 6 55 135 7.6 

30 3,013 170 2 272 444 14.7 

32 390 67 2 8 77 19.7 

* Estimated pre-impact extent of VU, calculated as the sum of the extent of each VU in the Study Area mapped by the Flora and Vegetation 

Expansion Survey, as well as the extent of VUs with possibly equivalent Karara–Mungada Survey FCTs that were mapped by the Karara–Mungada 

Survey in areas that are now cleared or rehabilitated. 

^ Modified from Table 6.18 which assessed local historical impact to Karara–Mungada FCTs, rather than to Study Area VUs. 

~ Cannot be calculated, as the quadrats representing the Study Area VU in the Flora and Vegetation Expansion Survey were not assessed as part of 

the Karara–Mungada Survey (Section 6.4.1.2). 
$ Calculated as a proportion of the historical impact to Karara–Mungada FCT 15 (see text above). 
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Table 6.25 Potential Significance of Cumulative Local Impact to Vegetation of the Indicative 
Footprint 

Vegetation 
Unit 

Cumulative 
Local Impact 
(Table 6.24) 

(%) 

Local Conservation 
Significance Rating 

(Table 6.2) 

Potential 
Significance of 
Local Impact 
(Table 6.7) 

Potential Significance of Cumulative 
Impact 

1 3.4 2 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

2 0.1 2 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

5 9.1 1 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

8 3.5 4 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

While the local conservation 
significance has been rated ‘4’, the 
total cumulative impact is low. 

10 11.4 1 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

14 0.6 4 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

While the local conservation 
significance has been rated ‘4’, the 
total cumulative impact is very low. 

16 6.8 3 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

While the local conservation 
significance has been rated ‘3’, the 
total cumulative impact is low. 

17 14.5 2 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

18 6.2 2 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

21 3.5 4 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

While the local conservation 
significance has been rated ‘4’, the 
total cumulative impact is low. 

25 48.2 4 Unlikely to be 
significant 

impact 

Potentially significant impact 

The local conservation significance 
has been rated ‘4’, and the 
cumulative impact is high. 

27 21.6 4 Unlikely to be 
significant 

impact 

Potentially significant impact 

The local conservation significance 
has been rated ‘4’, and the 
cumulative impact is relatively high. 
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Vegetation 
Unit 

Cumulative 
Local Impact 
(Table 6.24) 

(%) 

Local Conservation 
Significance Rating 

(Table 6.2) 

Potential 
Significance of 
Local Impact 
(Table 6.7) 

Potential Significance of Cumulative 
Impact 

28 35.0 4 Unlikely to be 
significant 

impact 

Potentially significant impact 

The local conservation significance 
has been rated ‘4’, and the 
cumulative impact is relatively high. 

29 7.6 2 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

30 14.7 1 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

32 19.7 2 Unlikely to be 
significant 

impact 

Unlikely to be significant impact 

All impacts and ratings are low or 
unlikely to be significant. 

 

Potential cumulative direct and indirect impacts of the Project and historical clearing to Regional Mapping 

Survey FCTs that have been mapped in the Indicative Footprint are presented in Table 6.26. Note that the 

cumulative impacts presented in Table 6.26 are likely higher than the actual impacts, as the cumulative 

impact assessment includes impacts to Regional FCTs in the IIAZ. 

A qualitative assessment of the potential significance of cumulative regional impacts to Regional FCTs is 

presented in Table 6.27. This assessment considers the cumulative regional impacts to Regional FCTs (Table 

6.26), the potential regional significance of the FCT (as per Woodman Environmental (2012)) and the 

potential significance of regional impact (Table 6.9). 

The potential cumulative regional impact is potentially significant for Regional FCT 1, due to this FCT having 

a moderately high cumulative impact and potentially representing significant vegetation (Table 6.27). 

Regional FCT 1 is most similar to Study Area VUs 21 and 25. VU 25 was also assessed as having a potentially 

significant cumulative local impact (Table 6.25). 

The potential cumulative regional impacts to the remaining 14 Regional FCTs are considered unlikely to be 

significant, generally due to low cumulative impacts and the FCTs not being considered of conservation 

significance (Table 6.27). 
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Table 6.26 Potential Cumulative Regional Impact to Regional Floristic Community Types of the 
Indicative Footprint 

Regional 
FCT 

Similar 
VU(s)* 

Mapped Extent of Regional FCT (ha) Cumulative 
Regional 

Impact (%) 
Original 
Extent^ 

Direct 
Impact 

(Table 6.9) 

Indirect 
Impact 

(Table 6.14) 

Historical 
Impact 

(Table 6.19) 

Total 
Cumulative 

Impact 

1 21, 25 1,035 13 2.0 157 172 16.6 

2 25 3,671 11 0.9 0.2 12 0.3 

4 28 190 12 0.4 0 12 6.3 

6 25, 27, 28, 
30# 

2,352 29 4.2 107 140 6.0 

7 27, 29, 30 9,459 171 8.5 400 580 6.1 

9 27, 28, 29, 
31# 

4,088 0 0.1 0 0 0.005 

10 28 3,034 46 4.1 141 192 6.3 

11 32 1,827 54 1.8 7 63 3.4 

13 31 2,613 38 0 2 40 1.5 

19a 2, 5, 8, 14 16,009 54 5.9 205 265 1.7 

26 10 5,283 114 1.1 14 129 2.4 

27 1, 5 4,208 312 10.9 346 670 15.9 

28 2, 18 1,493 1 0.03 1 2 0.1 

31 18 2,306 37 0 0 37 1.6 

32 17 4,216 29 1.1 105 136 3.2 

* Determined by floristic classification analysis undertaken by Umwelt (2021) and summarised in Table 2.5. 

^ As per the Regional Mapping Survey (Woodman Environmental, 2012). 
# This Regional FCT did not show strong similarity to any VUs; the listed VUs are those that showed lesser similarity to the FCT.  
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Table 6.27 Potential Significance of Cumulative Regional Impact to Regional Floristic Community Types of the Indicative Footprint 

Regional FCT Similar VU(s) Cumulative 
Regional 
Impact 

(Table 6.26) 

Significance of Regional FCT* Potential 
Significance of 

Regional Impact 
(Table 6.9) 

Potential Significance of Cumulative 
Impact 

1 21, 25 16.6  Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

 Potentially represents the ‘Warriedar/Pinyalling/ 
Walagnumming Hills vegetation assemblages (banded 
ironstone formation)’ PEC (P1). 

Unlikely to be 
significant impact 

Potentially significant impact 

This Regional FCT is potentially 
significant and the cumulative impact 
is moderately high. 

2 25 0.3  Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

 Potentially represents the ‘Yalgoo (Gnows Nest/Wolla 
Wolla and Woolgah–Wadgingarra) vegetation 
assemblages (banded ironstone formation)’ PEC (P1). 

Unlikely to be 
significant impact 

Unlikely to be significant impact 

While this Regional FCT is potentially 
significant, the cumulative impact is 
very low. 

4 28 6.3  Potentially restricted in the region (mapped over  
< 1 % of the Regional Mapping survey area) 

 Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

Unlikely to be 
significant impact 

Unlikely to be significant impact 

While this Regional FCT is potentially 
significant and potentially restricted in 
the region, the cumulative impact is 
low. 

6 25, 27, 28, 30# 6.0  Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

Unlikely to be 
significant impact 

Unlikely to be significant impact 

While this Regional FCT is potentially 
significant, the cumulative impact is 
low. 

7 27, 29, 30 6.1  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is low. 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Flora and Vegetation 
21553_R01_KAR_Karara Impact Assessment_Draft V1 134 

Regional FCT Similar VU(s) Cumulative 
Regional 
Impact 

(Table 6.26) 

Significance of Regional FCT* Potential 
Significance of 

Regional Impact 
(Table 6.9) 

Potential Significance of Cumulative 
Impact 

9 27, 28, 29, 31# 0.005  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is very low. 

10 28 6.3  Potentially represents the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1). 

 Potentially represents the ‘Warriedar/Pinyalling/ 
Walagnumming Hills vegetation assemblages (banded 
ironstone formation)’ PEC (P1). 

Unlikely to be 
significant impact 

Unlikely to be significant impact 

While this Regional FCT is potentially 
significant, the cumulative impact is 
low. 

11 32 3.4  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is low. 

13 31 1.5  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is low. 

19a 2, 5, 8, 14 1.7  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is low. 

26 10 2.4  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is low. 
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Regional FCT Similar VU(s) Cumulative 
Regional 
Impact 

(Table 6.26) 

Significance of Regional FCT* Potential 
Significance of 

Regional Impact 
(Table 6.9) 

Potential Significance of Cumulative 
Impact 

27 1, 5 15.9  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is relatively low. 

28 2, 18 0.1  Potentially represents the ‘Warriedar/Pinyalling/ 
Walagnumming Hills vegetation assemblages (banded 
ironstone formation)’ PEC (P1). 

Unlikely to be 
significant impact 

Unlikely to be significant impact 

While this Regional FCT is potentially 
significant, the cumulative impact is 
very low. 

31 18 1.6  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is low. 

32 17 3.2  Unlikely to be 
significant impact 

Unlikely to be significant impact 

This Regional FCT is not considered to 
be significant and the cumulative 
impact is low. 

* As per the Regional Mapping Survey (Woodman Environmental, 2012). 
# This Regional FCT did not show strong similarity to any VUs; the listed VUs are those that showed lesser similarity to the FCT.  
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6.4.2.3 Listed Significant Vegetation 

Potential cumulative direct and indirect impacts of the Project and historical clearing to the ‘Blue Hills 

(Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)’ PEC (P1), at 

both a local and regional scale, are presented in Table 6.28. As previously discussed, the cumulative impact 

assessment includes indirect impacts to areas of the PEC that occur in the IIAZ, and the actual indirect 

impact may be lower than presented. Table 6.28 also includes a qualitative assessment of the potential 

significance of cumulative local and regional impact to the Blue Hills PEC. 

The potential impact to the Blue Hills PEC at a local scale is considered potentially significant, due to an 

estimated 19.4 % total cumulative impact. The total cumulative impact at a regional scale is lower at 14.7 % 

(Table 6.28); however, as discussed in Section 6.4.1.3, the actual historical regional impact to the PEC is 

likely greater than that shown. Therefore, this impact is also considered potentially significant. 
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Table 6.28 Potential Cumulative Local and Regional Impact and the Potential Significance of Impact to the Blue Hills PEC 

Scale Mapped Extent (ha) Cumulative 
Impact (%) 

Potential Significance of 
Cumulative Impact Original Extent Direct Impact 

(Table 6.10) 
Indirect Impact 
(Section 6.3.2.1) 

Historical Impact 
(Table 6.20) 

Total Cumulative 
Impact 

Local 2,663* 94 9 413# 516 19.4 Potentially significant impact 

The cumulative low impact is 
moderately high. 

Regional 7,098^ 94 9 939$ 1,042 14.7 Unlikely to be significant impact 

The cumulative regional impact is 
low. 

* As per the Regional Mapping Survey (Woodman Environmental, 2012) in the Study Area. 
# Calculated using the extent of ‘Cleared Land’ and ‘Rehabilitated Land’ in the Study Area as mapped by the Flora and Vegetation Expansion Survey (Umwelt, 2021). 

^ As per ‘Total area mapped ha Pre’ in Table 3.6 and 3.7 of Maia (2017). 
$ As per ‘Total existing impact in BHIAA before proposal impact’ in Table 3.7 of Maia (2017). 
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7.0 Results – Significant Fauna 

As outlined in Section 4, impact assessment for fauna involved the review of threatening processes with 

respect to the overall fauna assemblage and significant species, and application of NVCP Principle (b) and 

federal Significant Impact Guidelines 1.1 to key significant species.  These assessments are provided in 

Table 6 1 to Table 6 8 and discussed with respect to impact criteria below.  Direct, ‘indirect’ and cumulative 

Impacts are included in these assessments. 

7.1 Impacts to Overall Fauna Assemblage 

Impacts upon the general fauna assemblage based upon key threatening processes are summarised in 

Error! Reference source not found..  The proposed expansion has an impact footprint of 922ha, which is a 

substantial increase on the existing impact area of 1179.4ha.  However, the cumulative impact is still a 

small proportion of the overall landscape and the study area of 20,472.5ha which is largely undisturbed.  

Proportional impacts on land systems within a 15km radius (Error! Reference source not found.) can be 

used as an approximate measure of impacts on fauna and these are mostly low (Error! Reference source 

not found.); under 3% for cumulative impact for most Land Systems.  The most heavily impacted Land 

Systems are: Moriarty (7.7%), Nerramyne (11.6%), Tallering (8.7%) and Yowie (9.6%).  The expansion areas 

make a major (over half) contribution to the impact on Moriarty and Nerramyne (Error! Reference source 

not found.).  These represent moderate losses of fauna habitat through the proportional impact on these 

land systems.  Impact on granitic landscapes (Challenge and Nerramyne) are a concern as these are likely to 

have distinctive fauna assemblage, possibly including SRE species, while Yowie appears to be the Land 

System that supports the significant Ornate Trapdoor Spider.  Moderate impacts on some Land Systems 

mean that the proposed expansion areas may be at variance with NVCP principle (b) (Error! Reference 

source not found.).  Impacts on significant species are discussed below. 

Other threatening processes are considered to have negligible or minor impacts on the overall fauna 

assemblage (Error! Reference source not found.), with the possible exception of species interactions.  Read 

et al. (2015) found declines in some components of a bird assemblage as a result of the increase in 

abundance of some predatory species close to a mine site, and this effect appears to be occurring around 

the KML area with an increase in Little Crows adversely affecting the Western Spiny-tailed Skink (H. Bradley 

in press).  Adverse impacts on other fauna have not been examined. 

7.2 Impacts to Significant Fauna 

Predicted impacts on significant fauna are summarised on Error! Reference source not found..  Only 

species considered to be resident or regular visitors are considered, as species that are vagrants or irregular 

visitors are very unlikely to have a population reliant on the study area.  Impacts on most species are 

considered to be Negligible because the species are not closely associated with heavily-impacted Land 

Systems.  For such species, impact in terms of habitat loss will be approximated by the overall proportion of 

the broader landscape to be cleared (existing and proposed expansion).  This is 10.3% based on the study 

area, and 2.3% based upon the region within 15km; the latter figure is more representative as it includes all 

landscapes equidistant from the approximate midpoint of the impact.  Impacts are of more concern for 

species discussed below.  Species with the highest predicted impact are also assessed against the 

Significant Impact guidance 1.1 (Error! Reference source not found. to Error! Reference source not 

found.). 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Results – Significant Fauna 
21553_R01_KAR_Karara Impact Assessment_Draft V1 139 

Gilled Slender-Bluetongue.  Minor/Moderate impact.  Records suggest it may be restricted to rocky 

landscapes and ironstone ridges in the area, so there will be permanent habitat loss from existing impacts, 

but little contribution from the proposed expansion areas. 

Western Spiny-tailed Skink.  Major impact.  Substantial loss of habitat and impacts of feral and over-

abundant native predators.  Monitoring of the species by KML and studies by Holly Bradley (Curtin 

University) suggest the species is in decline mostly because of increased predation.  Surveys of the two 

expansion areas found abundant shelter habitat, but also noted that most understorey vegetation was 

badly degraded and thus unsuited to the species.  This may be a consequence of past grazing by domestic 

livestock, but may also be a consequence of ongoing grazing by introduced herbivores (Goats and Rabbits).  

Assessment against significant Impact guidance 1.1 (Error! Reference source not found.) identifies species 

interactions as a major concern with impacts ‘likely to occur’.  These are not linked to the physical impact 

area but to management of waste at the landfill site, and to feral fauna management in general. 

Malleefowl.  Minor/Moderate impact.  Some loss of breeding habitat but it appears that breeding birds 

have been successfully displaced in the past.  Therefore, there has already been some loss of ‘area of 

occupancy’ and more loss will result from the proposed expansions (significant Impact guidance 1.1 (Error! 

Reference source not found.)), but the population may have some ability to absorb such displacement.  

Roadkill has occurred in the KML area in the past and there will be at least a temporary increase in this risk 

if works commence in the expansion areas.  Land Systems most suitable for mound construction by 

Malleefowl are: Challenge, Joseph, Moriarty, Nerramyne, Singleton, Tallering and Yowie.  Existing and 

proposed developments account for 4.2% of the combined area of these Land Systems within 15km of the 

KML site.  

Major Mitchell’s Cockatoo.  Minor impact.  Some habitat loss and sightings of the species appeared to 

decline from before 2010 to 2020.  This is a highly mobile species but it may have moved out of the KML 

study area due to an increase in the abundance of the Galah and possibly to the loss of a large foraging area 

where the accommodation is now located.  The species may breed in the general area (nests in large 

hollows in trees) and there is possibly nesting habitat in eucalypts in the expansion area. 

Woolley’s Pseudantechinus.  Minor/Moderate impact.  Largely restricted to rocky landscapes and 

ironstone ridges so there will be permanent habitat loss from existing impacts, but little contribution from 

the proposed expansion areas.  A species of local (CS3) significance. 

Northern Shield-backed Trapdoor Spider.  Minor impact.  Although associated with rocky landscapes of 

ridges and slopes, surveys in the expansion areas suggest that it also occurs in coarse sandy soils around 

granite areas, so possibly more widespread than previously thought.  Despite this, it has lost habitat from 

past develop in the KML study area, and there will be some additional loss in the southern expansion area.  

Based upon monitoring of marked burrows carried out from 2010 to 2019 (Bancroft and Bamford 2019), It 

appears tolerant of nearby disturbance.  Assessment based on the significant Impact guidance 1.1 (Error! 

Reference source not found.) identifies a long-term decrease in the local population size as ‘likely to occur’; 

this is inevitable due to habitat loss, but an extensive and large population will remain. 

Ornate Trapdoor Spider.  Moderate impact.  Known from only one record in the KML study area until 2020, 

when the expansion are surveys found it to be locally abundant but mostly restricted to the Yowie Land 

System, of which 9.3% will be impacted by existing and proposed development.  As a result, the species 

may suffer a moderate loss of habitat.  This uncertainty is reflected in the assessment based on the 

significant Impact guidance 1.1 (Error! Reference source not found.). 
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Unidentified trapdoor spider.  Moderate impact.  This seems likely to be an undescribed species currently 

known only from a single specimen collected near the granite areas of the southern expansion area.  This is 

the Nerramyne Land System but it is likely to occur in other granite Land Systems in the area. 

7.3 Cumulative Impacts 

The proposed expansion areas represent a 78% increase in the impact area of KML.  Because the landscape 

is largely intact, this remains a small proportion of the region within 15km (bringing cumulative impact to 

2.3%).  Despite this, impacts on Land Systems are disproportionate, with the cumulative impact on several 

systems around 10%.  Species with specific habitat requirements will therefore experience habitat loss 

higher than the general 2.3%.  For example, Malleefowl may lose 4.2% of nesting habitat, and the Ornate 

Trapdoor Spider nearly 10% of its preferred habitat. 

Table 7.1 Summary of Potential Impacts to Fauna Assemblage 

Threatening process Impact 

Habitat loss leading to 
population decline 

Proposed development in both expansion areas will result in localised loss of native 
vegetation that will inevitable lead to mortality and localised population decline of the 
local fauna.  This will add to the declines caused by existing developments in the overall 
project area but the proportional loss of habitat remains small because of the 
otherwise extensive and undisturbed landscape.  Existing impact area in total is 
1179.4ha and proposed new impact areas are 922ha.  The total impact area therefore 
amounts to a small proportion of the broader and largely continuous landscape, but 
existing and combined impacts on some land systems are high (Table 6 2).  Impact upon 
the granite outcrop in the south is a concern as this is a very limited landscape feature 
in the region which has potential for SRE invertebrates.  There is also uncertainty as to 
the extent of the distribution of the Ornate Trapdoor Spider.  Major impact on some 
land systems. 

Population 
fragmentation and 
disruption of movement 
and gene flow due to 
habitat fragmentation  

The project area is surrounded by continuous native vegetation.  Development of the 
two areas will not fragment this vegetation and is unlikely to affect the movement of 
fauna through the broader landscape, although there will be an increase in the overall 
development footprint of the Karara project.  Negligible. 

Increased mortality 
leading to population 
decline; e.g. due to 
ongoing roadkill 

Once construction is complete, there may be occasional fauna mortality (e.g. through 
vehicle movements) but this is highly unlikely to result in population decline due largely 
to extensive landscape.  Possibly of concern is current raised mortality of some 
significant species due to increased abundance of feral Cat and Little Crow (discussed 
below).  Negligible. 

Habitat degradation due 
to weed invasion 

The project area is surrounded by native vegetation with a low occurrence of weed 
species.  Therefore, if standard hygiene practices are maintained, the ingress of weed 
species will be limited.  Negligible. 

Hydroecology There may be off-site impacts due to altered surface and sub-surface hydrology in both 
expansion areas.  These would probably be very localized as there are no major 
drainage systems.  Impacts on groundwater systems are uncertain.  Negligible. 

Species interactions due 
to feral or over-
abundant native species 

Existing increases in abundance of feral species and scavenging native species may 
already be adversely impacting fauna and further development may lead to further 
impacts.  The effect of feral Cats and Little Crows upon the Western Spiny-tailed Skink is 
still being analysed but it appears likely that there has been a decline in the abundance 
of this species close to the existing waste disposal facility.  Minor/Moderate.  
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Threatening process Impact 

Altered fire regimes The fire regime is an existing factor affecting the fauna assemblage and there may be 
an increase in fire risk during clearing and ongoing activities, but this can almost 
certainly be managed through standard procedures such as hot work permits.  
Negligible. 

Effects of disturbance, 
dust and light 

There will be some temporary disturbances during clearing and some ongoing effects 
once the site is in operation.  Monitoring of the Northern Shield-backed Trapdoor 
Spider over the period 2010 to 2019 (Bancroft and Bamford 2019) suggests that at least 
this spider is tolerant of disturbance, although the extent to which it can be considered 
representative of the broader fauna assemblage is uncertain.  Read et al. (2015) found 
that some birds declined around remote mine sites due to disturbance and changes in 
abundance of predatory species.  This effect may already be occurring around the 
existing Karara operations, and the proposed expansions may increase this effect 
slightly.  Negligible/Minor.   

 

Table 7.2 Land systems impacted by development in the KML study area, giving total area within 
15km, and areas of existing and proposed impacts. 

Land System Area (ha) within 
15km 

Area (ha) of existing 
impact 

Area (ha) in 
expansion area 

% combined impact 

Campsite 4313.9 48.6 0.046 1.1 

Carnegie 527.1 0 0.12 0.02 

Challenge 5846.7 1.7 0 0.27 

Graves 1015.6 0.37 0 0.03 

Joseph 15,274.5 235.3 189.6 2.8 

Moriarty 5007.6 132.0 254.6 7.7 

Nerramyne 602.3 31.5 38.2 11.6 

Pindar A 11,026.1 6.8 215.3 2.0 

Tallering 3589.1 269.0 41.6 8.7 

Yowie 6656.4 454.1 182.2 9.6 

Other 16,825.9 0 0 0 

Total: 70,685.2 1179.4 921.7  
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Figure 7.1 Land systems within 15km of the KML offices, illustrating extent of existing and proposed 
development 
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Table 7.3 Fauna impacts assessed against NVCP clearing principle (b) 

 

Principle (b) – Native vegetation should not be cleared if it comprises the whole or a part of, or is necessary for 
the maintenance of, a significant habitat for fauna indigenous to Western Australia 

The proposed development areas are small in the regional landscape and therefore impacts on fauna in general 
should be minimal except where a high proportion of a land systems is impacted.  Impacts on several Land Systems 
are a concern: Moriarty (7.7%), Nerramyne (11.6%), Tallering (8.7%) and Yowie (9.6%).  Impacts on Nerramyne and 
Yowie Land Systems in particular may be at variance with this principle due to significant species associated with 
these.  Impacts upon significant species may be at variance with this principle in the case of the Ornate Trapdoor 
Spider (appears to be associated with the Yowie Land System) and possibly SRE invertebrates that may be 
associated with the Nerramyne Land System.  These include an undescribed trapdoor spider collected in the 
southern expansion area.     

 

Table 7.4 Impact assessment on species of conservation significance and that are expected as 
residents or regular visitors to the study area 

English Name Latin Name Cons. Status Predicted impact 

Frogs    

Desert Trilling Frog Neobatrachus centralis CS3 Negligible.   

Reptiles    

Reticulated Velvet Gecko Hesperoedura reticulata CS3 Negligible. 

Mulga Dragon Diporiphora 
amphiboluroides 

CS3 Negligible. 

Gilled Slender Blue-tongue Cyclodomorphus 
branchialis 

CS1 Minor/Moderate 

Western Spiny-tailed Skink Egernia stokesii badia CS1 Major 

South-West Carpet Python Morelia spilota imbricata CS3 Negligible. 

Birds    

Malleefowl Leipoa ocellata CS1 Minor/Moderate 

Peregrine Falcon Falco peregrinus CS1 Negligible. 

Major Mitchell’s Cockatoo Cacatua leadbeateri CS3 Minor 

Regent Parrot Polytelis anthopeplus CS3 Negligible. 

White-browed 
Treecreeper 

Climacteris affinis CS3 Negligible. 

Rufous Treecreeper Climacteris rufa CS3 Negligible. 

Redthroat Pyrrholaemus brunneus  CS3 Negligible. 

White-browed Babbler Pomatostomus 
superciliosus 

CS3 Negligible. 

Crested Bellbird Oreoica gutturalis  CS3 Negligible. 

Western Yellow Robin Eopsaltria griseogularis  CS3 Negligible. 

Mammals    

Kultarr Antechinomys laniger CS3 Negligible. 

Woolley’s 
Pseudantechinus 

Pseudantechinus 
woolleyae 

CS3 Minor/Moderate 

Invertebrates    
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English Name Latin Name Cons. Status Predicted impact 

Northern Shield-backed 
Trapdoor Spider 

Idiosoma clypeatum -CS2 Minor 

Ornate Trapdoor Spider Idiosoma formosum CS1 Moderate 

Unidentified trapdoor 
spider 

Idiosoma (Aganippe) sp. CS3 Moderate 

Karara Millipede Antichiropus sp. nov. 
‘Karara’ 

CS3 Minor 

Millipede PM1 Antichiropus sp. nov. 
‘PM1’ 

CS3 Negligible. 

Mt Gairdner Scorpion Urodacus sp. nov. ‘Mt 
Gairdner’ 

CS3 Negligible. 

Pseudoscorpion Tyrannochthonius sp.  CS3 Negligible. 

Stygofauna collected by 
ecologia (2008) 

 CS3 Negligible. 

 

Table 7.5 Malleefowl Assessed as per Guidelines 1.1 

Significance Criteria under 
Guidelines 1.1 

Likelihood Rationale 

Lead to a long-term 
decrease in the size of a 
population1 (or an 
important population2). 

Unlikely to occur Malleefowl have previously been successfully displaced by 
clearing and extensive alternative habitat remains.  No long-term 
change is expected. 

Reduce the area of 
occupancy of the species 
(or an important 
population). 

Likely to occur There will inevitable be some loss of habitat and therefore 
decline in area of occupancy; this will be about 4.2% relative to 
the available habitat (for mound construction) in the region. 

Fragment an existing 
population (or important 
population) into two or 
more populations. 

Unlikely to occur This is a mobile species and existing clearing, and clearing within 
the expansion areas, is not likely to affect its ability to move 
through the landscape. 

Adversely affect habitat 
critical to the survival of a 
species3. 

Unlikely to occur Some nesting habitat will be lost but is regionally extensive 

Disrupt the breeding cycle 
of a population (or 
important population). 

Unlikely to occur Up to six pairs may be affected in the southern expansion area 
but it appears that the birds can be displaced successfully 

Modify, destroy, remove, 
isolate or decrease the 
availability or quality of 
habitat to the extent that 
the species is likely to 
decline. 

Unlikely to occur Small and localised loss of breeding habitat but not an impact at 
the regional population scale 

Result in invasive species 
that are harmful to a 
threatened species 
becoming established in 
the threatened species’ 
habitat. 

Unlikely to occur Feral predators (e.g. cats and foxes) are likely to be present in 
the region already and management is recommended to ensure 
these species do not adversely affect Malleefowl. 
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Significance Criteria under 
Guidelines 1.1 

Likelihood Rationale 

Introduce disease that 
may cause the species to 
decline. 

Unlikely to occur Hygiene management plan will be implemented 

Interfere with the 
recovery of the species. 

Unlikely to occur Localised impacts only.  Broad-scale threatening processes (such 
as feral predators and herbivores) are of greatest concern for the 
species.  No active, direct recovery measures are currently 
undertaken in the project area and could be implemented by 
KML 

1 A ‘population of a species’ is defined under the EPBC Act as an occurrence of the species in a particular area (includes a geographically distinct 

regional population, or collection of local populations, or a population, or collection of local populations, that occurs within a particular bioregion).  

Pertains to endangered and vulnerable species. 

2 An ‘important population’ is a population that is necessary for a species’ long-term survival and recovery (includes populations identified as such in 

recovery plans, and/or key source populations either for breeding or dispersal, populations that are necessary for maintaining genetic diversity, 

and/or populations that are near the limit of the species range).  Pertains to vulnerable species. 

3 ‘Habitat critical to the survival of a species’ refers to areas that are necessary: for activities such as foraging,  breeding, roosting, or dispersal; for 

the long-term maintenance of the species; to maintain genetic diversity and long term evolutionary development; or for the reintroduction of 

populations or recovery of the species or ecological community.  Pertains to endangered and vulnerable species.  

 

Table 7.6 Western Spiny-tailed Skink Assessed as per Guidelines 1.1 

Significance Criteria under 
Guidelines 1.1 

Likelihood Rationale 

Lead to a long-term 
decrease in the size of a 
population1 (or an 
important population2). 

Likely to occur Combination of some loss of colony sites and increased 
predation by feral and over-abundant native species linked to 
KML activities.  Separately there is concern with ongoing 
degradation of colony habitat due to feral herbivores.   

Reduce the area of 
occupancy of the species 
(or an important 
population). 

Unlikely to occur Area of loss of habitat will be small relative to the available 
habitat in the region and across the species’ range.   

Fragment an existing 
population (or important 
population) into two or 
more populations. 

Unlikely to occur The areas of impact are concentrated and do not lie between 
other areas of suitable habitat for the species.  Fragmentation is 
therefore not expected.    

Adversely affect habitat 
critical to the survival of a 
species3. 

Unlikely to occur There will be adverse impacts on habitat but impacts are 
localised.   

Disrupt the breeding cycle 
of a population (or 
important population). 

Unlikely to occur Breeding will not be affected at the regional population level.     

Modify, destroy, remove, 
isolate or decrease the 
availability or quality of 
habitat to the extent that 
the species is likely to 
decline. 

Likely to occur There is some loss and degradation of habitat occurring; 
recognising that habitat is not just vegetation and soils, but 
includes the fauna assemblage with which the species interacts.   
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Significance Criteria under 
Guidelines 1.1 

Likelihood Rationale 

Result in invasive species 
that are harmful to a 
threatened species 
becoming established in 
the threatened species’ 
habitat. 

Likely to occur Feral predators (e.g. cats and foxes) and over-abundant native 
species (Little Crow) appear to be a concern and adverse impacts 
may already be taking place.  Management is recommended to 
ensure these species do not adversely affect the species.  

Introduce disease that 
may cause the species to 
decline. 

Unlikely to occur Hygiene management plan will be implemented. 

Interfere with the 
recovery of the species. 

Unlikely to occur Localised impacts only.  Broad-scale threatening processes (such 
as feral predators and herbivores) are of greatest concern for the 
species across its range.  No active, direct recovery measures are 
currently undertaken in the project area and could be 
implemented by KML.   

 

Table 7.7 Northern Shield-backed Trapdoor Spider Assessed as per Guidelines 1.1 

Significance Criteria under 
Guidelines 1.1 

Likelihood Rationale 

Lead to a long-term 
decrease in the size of a 
population1 (or an 
important population2). 

Likely to occur. There will be a decrease in population size due to clearing but 
large populations remain nearby.   

Reduce the area of 
occupancy of the species 
(or an important 
population). 

Unlikely to occur. Area of loss of habitat will be small relative to the available 
habitat in the region.   

Fragment an existing 
population (or important 
population) into two or 
more populations. 

Unlikely to occur. The areas of impact are concentrated and do not lie between 
other areas of suitable habitat for the species.  Fragmentation is 
therefore not expected.    

Adversely affect habitat 
critical to the survival of a 
species3. 

Unlikely to occur.   Some habitat will be lost but is regionally extensive and thus not 
critical to species’ survival.   

Disrupt the breeding cycle 
of a population (or 
important population). 

Unlikely to occur. Breeding will not be affected at the regional population level.     

Modify, destroy, remove, 
isolate or decrease the 
availability or quality of 
habitat to the extent that 
the species is likely to 
decline. 

Unlikely to occur. Small and localised loss of habitat but not an impact at the 
regional population scale.   

Result in invasive species 
that are harmful to a 
threatened species 
becoming established in 
the threatened species’ 
habitat. 

Unlikely to occur. No invasive species known to be a threat.   
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Significance Criteria under 
Guidelines 1.1 

Likelihood Rationale 

Introduce disease that 
may cause the species to 
decline. 

Unlikely to occur. Hygiene management plan will be implemented. 

Interfere with the 
recovery of the species. 

Unlikely to occur. Localised impacts only.  No active, direct recovery measures are 
currently undertaken in the project area.   

 

Table 7.8 Ornate Trapdoor Spider Assessed as per Guidelines 1.1 

Significance Criteria under 
Guidelines 1.1 

Likelihood Rationale 

Lead to a long-term 
decrease in the size of a 
population1 (or an 
important population2). 

Likely to occur. The extent of distribution of the species is uncertain but if closely 
associated with the Yowie Land System, as appears to be the 
case, it could lose nearly 10% of its habitat within 15km as a 
result of existing and proposed developments.  

Reduce the area of 
occupancy of the species 
(or an important 
population). 

Likely to occur. The area of occupancy will be reduced further by the proposed 
expansions but presumably suitable habitat (Yowie Land System) 
occurs nearby. 

Fragment an existing 
population (or important 
population) into two or 
more populations. 

Unlikely to occur. The areas of impact are concentrated and do not lie between 
other areas of suitable habitat for the species.  Fragmentation is 
therefore not expected.    

Adversely affect habitat 
critical to the survival of a 
species3. 

Unlikely to occur.   Some habitat will be lost but apparently suitable habitat will 
remain mostly outside the study area.   

Disrupt the breeding cycle 
of a population (or 
important population). 

Unlikely to occur. Breeding will not be affected at the regional population level.     

Modify, destroy, remove, 
isolate or decrease the 
availability or quality of 
habitat to the extent that 
the species is likely to 
decline. 

Likely to occur. The species will inevitably decline due to loss of an estimated 
10% of its habitat within 15km.   

Result in invasive species 
that are harmful to a 
threatened species 
becoming established in 
the threatened species’ 
habitat. 

Unlikely to occur. No invasive species known to be a threat.   

Introduce disease that 
may cause the species to 
decline. 

Unlikely to occur. Hygiene management plan will be implemented. 

Interfere with the 
recovery of the species. 

Unlikely to occur. No active, direct recovery measures are currently undertaken in 
the project area.   
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8.0 Conclusion 

8.1 Significant Flora 

A total of 27 significant flora taxa have been recorded by the Flora and Vegetation Expansion Survey and 

relevant previous surveys in the Study Area. There is no predicted impact by the Project to 11 taxa, as they 

have not been recorded in the Indicative Footprint despite intensive survey for the Flora and Vegetation 

Expansion Survey, and/or preferred habitat is not considered to be present in the Indicative Footprint. Of 

the remaining 16 taxa, 13 have records within the Indicative Footprint, and three have the potential to 

occur in the Indicative Footprint due to the presence of preferred habitat. Therefore, the impact 

assessment considered the following taxa: 

 Known to be present in the Indicative Footprint: 

o Acacia karinae (P1) 

o Allocasuarina tessellata (P3) 

o Caesia sp. Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1) 

o Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3) 

o Crassula sp. nov. (potentially undescribed) 

o Grevillea globosa (P3) 

o Grevillea scabrida (P3) 

o Gunniopsis divisa (P3) 

o Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1) 

o Micromyrtus trudgenii (P3) 

o Persoonia pentasticha (P3) 

o Prostanthera sp. Karara (D. Coultas & K. Greenacre Opp 8) (P1) 

o Rhodanthe collina (P3) 

 Potential habitat present in the Indicative Footprint: 

o Hibbertia cockertoniana (P3) 

o Millotia dimorpha (P1) 

o Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1) 

Four taxa, Caesia sp. Koolanooka Hills (R. Meissner & Y. Caruso 78) (P1), Crassula sp. nov. (potentially 

undescribed), Hibbertia cockertoniana (P3) and Swainsona sp. Karara (C. Godden & J. Hruban 24-26) (P1), 

have not been specifically searched for in the Indicative Footprint. Therefore, predicted impacts to the 
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number of individuals/locations of these taxa could not be quantified with any accuracy. However, based 

on the current known locations of these taxa, and the low potential local impact to their preferred habitat, 

the local direct impact to these taxa is not likely to be significant. The potential local direct impact to the 

remaining 12 significant flora taxa was similarly not likely to be significant, primarily due to predicted low 

impact to preferred habitat. 

At a regional scale, the potential regional direct impact is unlikely to be significant for any of the assessed 

significant flora taxa. This is because the scale of local impact is relatively low (for taxa that were searched 

for in the Indicative Footprint by the Baseline Survey) or is considered likely to be low (for those taxa that 

were not specifically searched for or confirmed to be present in the Indicative Footprint). Furthermore, all 

taxa that have known records in the Indicative Footprint also have known records and preferred habitat 

outside the Indicative Footprint in the wider local area. 

Clearing for the Project will fragment the known extents of subpopulations of all assessed significant flora 

taxa except Hibbertia cockertoniana (P3), Millotia dimorpha (P1) and Swainsona sp. Karara (C. Godden & J. 

Hruban 24-26) (P1), which do not have any known locations within the Indicative Footprint. The impacts of 

fragmentation to local subpopulations of significant flora taxa are considered potentially significant for two 

taxa, being Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3) and Micromyrtus trudgenii (P3). The long-

term impacts of fragmentation, if any, are unlikely to be significant for the remaining 11 taxa, due to the 

close proximity of other subpopulations, likely further extent of impacted subpopulations outside the 

Indicative Footprint, and/or the presence of appropriate habitat that may provide linkage between 

subpopulations. 

Predicted potential cumulative impacts to individuals and preferred habitat of significant flora taxa was 

calculated, assessing direct impacts as a result of clearing of the Indicative Footprint, indirect impacts via 

complete removal/deterioration of significant flora locations and preferred habitat in the IIAZ, historical 

impacts from previous clearing, and potential impacts of fragmentation to local subpopulations. The 

potential cumulative impacts are potentially significant for three significant flora taxa, being Lepidosperma 

sp. Blue Hills (A. Markey & S. Dillon 3468) (P1), Micromyrtus trudgenii (P3) and Persoonia pentasticha (P3), 

due to factors including a high potential cumulative impact to individuals of significant flora and 

fragmentation of the local subpopulations being potentially significant. The potential cumulative impacts to 

the remaining 13 taxa are considered unlikely to be significant, generally due to low cumulative impacts to 

significant flora individuals and preferred habitat. 

8.2 Vegetation 

A total of 32 VUs were defined and mapped across the Study Area by the Flora and Vegetation Expansion 

Survey; of these, 17 occur within the Indicative Footprint, and are therefore at risk of impact by the Project. 

The local conservation significance of six VUs mapped in the Indicative Footprint was rated ‘4’ due to the 

VUs having restricted extents in the Study Area (mapped over < 1 % of the total area of the Study Area), or 

the VU occurring on a restricted landform (BIF). The remaining VUs were rated ‘1’ or ‘2’ as they were 

mapped more widely over the Study Area and occur on locally common landforms and soils. 

The local direct impact of the Indicative Footprint to all VUs is low and unlikely to be significant. Similarly, 

the direct impact to VSAs and Regional Mapping Survey FCTs is not considered to be significant. The 

impacts of fragmentation to vegetation, if any, are likewise not likely to be significant. 
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Predicted potential cumulative impacts to vegetation at a local and regional scale was calculated, assessing 

direct impacts as a result of clearing of the Indicative Footprint, indirect impacts via complete 

removal/deterioration of vegetation in the IIAZ and historical impacts from previous clearing. The potential 

cumulative local impact is potentially significant for VUs 25, 27 and 28, due to these VUs having high 

potential cumulative impacts and high local conservation significance ratings, while the potential 

cumulative regional impact is potentially significant for Regional FCT 1 (which shows similarity to VUs 21 

and 25), due to this FCT having a moderately high cumulative impact and potentially representing 

significant vegetation. 

8.3 Listed Significant Vegetation 

A total of 94 ha of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded 

ironstone formation)’ PEC (P1) is at risk of direct impact by the Project. This corresponds to 4.5 % of the 

local extent of the PEC, and 0.7 % of the regional extent of the PEC. Assessment of indirect impact to the 

PEC in the IIAZ, and historical impacts from clearing is predicted to result in a cumulative impact of 19.4 % 

at a local scale. The cumulative impact at a regional scale is predicted to be 14.7 %; however, the historical 

regional impact to the PEC has potentially been underestimated, so the actual cumulative regional impact 

may be greater than calculated. 

The Blue Hills PEC occurs across a limited known range, and has been shown to be floristically dissimilar to 

other BIF communities in the Tallering Land System (e.g. ‘Yalgoo/Gnows Nest (Wolla Wolla and Woolgah-

Wadgingarrah) vegetation assemblages (banded ironstone formation)’ PEC (P1) and 

‘Warriedar/Pinyalling/Walagnumming Hills vegetation assemblages (banded ironstone formation)’ PEC (P1) 

(Markey & Dillon, 2008)). This, in conjunction with the Blue Hills PEC being located on a landform that is 

targeted for mining and exploration activities (including active tenements), and the only area that is 

reserved being on Mungada Ridge, means the predicted local and regional cumulative impacts to this 

vegetation community are considered to be potentially significant. 

8.4 Significant Fauna 
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Threatened, Extinct and Specially Protected fauna or flora2 are species3 which have been adequately 

searched for and are deemed to be, in the wild, threatened, extinct or in need of special protection, and 

have been gazetted as such. 

The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife Conservation (Rare 

Flora) Notice 2018 have been transitioned under regulations 170, 171 and 172 of the Biodiversity 

Conservation Regulations 2018 to be the lists of Threatened, Extinct and Specially Protected species 

under Part 2 of the Biodiversity Conservation Act 2016 (BC Act). 

Categories of Threatened, Extinct and Specially Protected fauna and flora are: 

T Threatened species  

Listed by order of the Minister as Threatened in the category of critically endangered, endangered or 

vulnerable under section 19(1), or is a rediscovered species to be regarded as threatened species under 

section 26(2) of the BC Act. 

Threatened fauna is that subset of ‘Specially Protected Fauna’ listed under schedules 1 to 3 of the Wildlife 

Conservation (Specially Protected Fauna) Notice 2018 for Threatened Fauna. 

Threatened flora is that subset of ‘Rare Flora’ listed under schedules 1 to 3 of the Wildlife Conservation 

(Rare Flora) Notice 2018 for Threatened Flora. 

The assessment of the conservation status of these species is based on their national extent and ranked 

according to their level of threat using IUCN Red List categories and criteria as detailed below. 

CR Critically endangered species  

Threatened species considered to be “facing an extremely high risk of extinction in the wild in the 

immediate future, as determined in accordance with criteria set out in the ministerial guidelines”.  

Listed as critically endangered under section 19(1)(a) of the BC Act in accordance with the criteria 

set out in section 20 and the ministerial guidelines. Published under schedule 1 of the Wildlife 

Conservation (Specially Protected Fauna) Notice 2018 for critically endangered fauna or the Wildlife 

Conservation (Rare Flora) Notice 2018 for critically endangered flora. 

  

                                                             
2 The definition of flora includes algae, fungi and lichens. 
 
3 Species includes all taxa (plural of taxon - a classificatory group of any taxonomic rank, e.g. a family, genus, species or any infraspecific category  

i.e. subspecies or variety, or a distinct population). 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix A 
21553_R01_KAR_Karara Impact Assessment_Draft V1 3 

EN Endangered species  

Threatened species considered to be “facing a very high risk of extinction in the wild in the near 

future, as determined in accordance with criteria set out in the ministerial guidelines”.  

Listed as endangered under section 19(1)(b) of the BC Act in accordance with the criteria set out in 

section 21 and the ministerial guidelines. Published under schedule 2 of the Wildlife Conservation 

(Specially Protected Fauna) Notice 2018 for endangered fauna or the Wildlife Conservation (Rare 

Flora) Notice 2018 for endangered flora. 

VU Vulnerable species  

Threatened species considered to be “facing a high risk of extinction in the wild in the medium-

term future, as determined in accordance with criteria set out in the ministerial guidelines”.  

Listed as vulnerable under section 19(1)(c) of the BC Act in accordance with the criteria set out in 

section 22 and the ministerial guidelines. Published under schedule 3 of the Wildlife Conservation 

(Specially Protected Fauna) Notice 2018 for vulnerable fauna or the Wildlife Conservation (Rare 

Flora) Notice 2018 for vulnerable flora. 

Extinct species 

Listed by order of the Minister as extinct under section 23(1) of the BC Act as extinct or extinct in the wild.  

EX Extinct species  

Species where “there is no reasonable doubt that the last member of the species has died”, and 

listing is otherwise in accordance with the ministerial guidelines (section 24 of the BC Act).  

Published as presumed extinct under schedule 4 of the Wildlife Conservation (Specially Protected 

Fauna) Notice 2018 for extinct fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for 

extinct flora.  

EW Extinct in the wild species  

Species that “is known only to survive in cultivation, in captivity or as a naturalised population well 

outside its past range; and it has not been recorded in its known habitat or expected habitat, at 

appropriate seasons, anywhere in its past range, despite surveys over a time frame appropriate to 

its life cycle and form”, and listing is otherwise in accordance with the ministerial guidelines 

(section 25 of the BC Act).  

Currently there are no threatened fauna or threatened flora species listed as extinct in the wild. If 

listing of a species as extinct in the wild occurs, then a schedule will be added to the applicable 

notice. 

Specially protected species  

Listed by order of the Minister as specially protected under section 13(1) of the BC Act. Meeting one or 

more of the following categories: species of special conservation interest; migratory species; cetaceans; 

species subject to international agreement; or species otherwise in need of special protection.  
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Species that are listed as threatened species (critically endangered, endangered or vulnerable) or extinct 

species under the BC Act cannot also be listed as Specially Protected species.  

MI Migratory species  

Fauna that periodically or occasionally visit Australia or an external Territory or the exclusive 

economic zone; or the species is subject of an international agreement that relates to the 

protection of migratory species and that binds the Commonwealth; and listing is otherwise in 

accordance with the ministerial guidelines (section 15 of the BC Act).  

Includes birds that are subject to an agreement between the government of Australia and the 

governments of Japan (JAMBA), China (CAMBA) and The Republic of Korea (ROKAMBA), and fauna 

subject to the Convention on the Conservation of Migratory Species of Wild Animals (Bonn 

Convention), an environmental treaty under the United Nations Environment Program. Migratory 

species listed under the BC Act are a subset of the migratory animals, that are known to visit 

Western Australia, protected under the international agreements or treaties, excluding species that 

are listed as Threatened species.  

Published as migratory birds protected under an international agreement under schedule 5 of the 

Wildlife Conservation (Specially Protected Fauna) Notice 2018.  

CD Species of special conservation interest (conservation dependent fauna)  

Fauna of special conservation need being species dependent on ongoing conservation intervention 

to prevent it becoming eligible for listing as threatened, and listing is otherwise in accordance with 

the ministerial guidelines (section 14 of the BC Act).  

Published as conservation dependent fauna under schedule 6 of the Wildlife Conservation (Specially 

Protected Fauna) Notice 2018.  

OS Other specially protected species  

Fauna otherwise in need of special protection to ensure their conservation, and listing is otherwise 

in accordance with the ministerial guidelines (section 18 of the BC Act).  

Published as other specially protected fauna under schedule 7 of the Wildlife Conservation 

(Specially Protected Fauna) Notice 2018. 

P Priority species  

Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are added to 

the Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are ranked in order 

of priority for survey and evaluation of conservation status so that consideration can be given to their 

declaration as threatened fauna or flora.  

Species that are adequately known, are rare but not threatened, or meet criteria for near threatened, or 

that have been recently removed from the threatened species or other specially protected fauna lists for 

other than taxonomic reasons, are placed in Priority 4. These species require regular monitoring.  
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Assessment of Priority codes is based on the Western Australian distribution of the species, unless the 

distribution in WA is part of a contiguous population extending into adjacent States, as defined by the 

known spread of locations. 

Priority 1: Poorly-known species  

Species that are known from one or a few locations (generally five or less) which are potentially at 

risk. All occurrences are either: very small; or on lands not managed for conservation, e.g. 

agricultural or pastoral lands, urban areas, road and rail reserves, gravel reserves and active mineral 

leases; or otherwise under threat of habitat destruction or degradation. Species may be included if 

they are comparatively well known from one or more locations but do not meet adequacy of survey 

requirements and appear to be under immediate threat from known threatening processes. Such 

species are in urgent need of further survey.  

Priority 2: Poorly-known species  

Species that are known from one or a few locations (generally five or less), some of which are on 

lands managed primarily for nature conservation, e.g. national parks, conservation parks, nature 

reserves and other lands with secure tenure being managed for conservation. Species may be 

included if they are comparatively well known from one or more locations but do not meet 

adequacy of survey requirements and appear to be under threat from known threatening 

processes. Such species are in urgent need of further survey.  

Priority 3: Poorly-known species  

Species that are known from several locations, and the species does not appear to be under 

imminent threat, or from few but widespread locations with either large population size or 

significant remaining areas of apparently suitable habitat, much of it not under imminent threat. 

Species may be included if they are comparatively well known from several locations but do not 

meet adequacy of survey requirements and known threatening processes exist that could affect 

them. Such species are in need of further survey.  

Priority 4: Rare, Near Threatened and other species in need of monitoring  

Rare. Species that are considered to have been adequately surveyed, or for which sufficient 

knowledge is available, and that are considered not currently threatened or in need of special 

protection but could be if present circumstances change. These species are usually represented on 

conservation lands.  

Near Threatened. Species that are considered to have been adequately surveyed and that are close 

to qualifying for vulnerable but are not listed as Conservation Dependent.  

Species that have been removed from the list of threatened species during the past five years for 

reasons other than taxonomy. 

 

 

Last updated 3 January 2019 
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1. GENERAL DEFINITIONS  

Ecological Community: A naturally occurring biological assemblage that occurs in a particular type of 

habitat. 

Note: The scale at which ecological communities are defined will often depend on the level of detail in the 

information source, therefore no particular scale is specified.  

A threatened ecological community (TEC) is one which is found to fit into one of the following categories; 

“presumed totally destroyed”, “critically endangered”, “endangered” or “vulnerable”.  

Possible threatened ecological communities that do not meet survey criteria are added to DEC’s Priority 

Ecological Community Lists under Priorities 1, 2 and 3. Ecological Communities that are adequately known, 

are rare but not threatened, or meet criteria for Near Threatened, or that have been recently removed 

from the threatened list, are placed in Priority 4. These ecological communities require regular monitoring. 

Conservation Dependent ecological communities are placed in Priority 5.  

An assemblage is a defined group of biological entities.  

Habitat is defined as the areas in which an organism and/or assemblage of organisms lives. It includes the 

abiotic factors (e.g. substrate and topography), and the biotic factors.  

Occurrence: a discrete example of an ecological community, separated from other examples of the same 

community by more than 20 metres of a different ecological community, an artificial surface or a totally 

destroyed community.  

By ensuring that every discrete occurrence is recognised and recorded future changes in status can be 

readily monitored.  

Adequately Surveyed is defined as follows:  

“An ecological community that has been searched for thoroughly in most likely habitats, by relevant 

experts.”  

Community structure is defined as follows:  

“The spatial organisation, construction and arrangement of the biological elements comprising a biological 

assemblage” (e.g. Eucalyptus salmonophloia woodland over scattered small shrubs over dense herbs; 

structure in a faunal assemblage could refer to trophic structure, e.g. dominance by feeders on detritus as 

distinct from feeders on live plants).  

Definitions of Modification and Destruction of an ecological community:  

Modification: “changes to some or all of ecological processes (including abiotic processes such as 

hydrology), species composition and community structure as a direct or indirect result of human activities. 

The level of damage involved could be ameliorated naturally or by human intervention.”  

Destruction: “modification such that reestablishment of ecological processes, species composition and 

community structure within the range of variability exhibited by the original community is unlikely within 

the foreseeable future even with positive human intervention.”  
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Note: Modification and destruction are difficult concepts to quantify, and their application will be 

determined by scientific judgement. Examples of modification and total destruction are cited below:  

Modification of ecological processes: The hydrology of Toolibin Lake has been altered by clearing of the 

catchment such that death of some of the original flora has occurred due to dependence on fresh water. 

The system may be bought back to a semblance of the original state by redirecting saline runoff and 

pumping waters of the rising underground watertable away to restore the hydrological balance. Total 

destruction of downstream lakes has occurred due to hydrology being altered to the point that few of the 

original flora or fauna species are able to tolerate the level of salinity and/or water logging.  

Modification of structure: The understorey of a plant community may be altered by weed invasion due to 

nutrient enrichment by addition of fertiliser. Should the additional nutrients be removed from the system 

the balance may be restored, and the original plant species better able to compete. Total destruction may 

occur if additional nutrients continue to be added to the system causing the understorey to be completely 

replaced by weed species, and death of overstorey species due to inability to tolerate high nutrient levels.  

Modification of species composition: Pollution may cause alteration of the invertebrate species present in a 

freshwater lake. Removal of pollutants may allow the return of the original inhabitant species. Addition of 

residual highly toxic substances may cause permanent changes to water quality, and total destruction of 

the community.  

Threatening processes are defined as follows:  

“Any process or activity that threatens to destroy or significantly modify the ecological community and/or 

affect the continuing evolutionary processes within any ecological community.”  

Examples of some of the continuing threatening processes in Western Australia include: general pollution; 

competition, predation and change induced in ecological communities as a result of introduced animals; 

competition and displacement of native plants by introduced species; hydrological changes; inappropriate 

fire regimes; diseases resulting from introduced microorganisms; direct human exploitation and 

disturbance of ecological communities.  

Restoration is defined as returning an ecological community to its pre-disturbance or natural state in terms 

of abiotic conditions, community structure and species composition.  

Rehabilitation is defined as the re-establishment of ecological attributes in a damaged ecological 

community although the community will remain modified. 

  



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix B 
21553_R01_KAR_Karara Impact Assessment_Draft V1 4 

2. DEFINITIONS AND CRITERIA FOR PRESUMED TOTALLY DESTROYED, CRITICALLY ENDANGERED, 

ENDANGERED AND VULNERABLE ECOLOGICAL COMMUNITIES  

Presumed Totally Destroyed (PD)  

An ecological community that has been adequately searched for but for which no representative 

occurrences have been located. The community has been found to be totally destroyed or so extensively 

modified throughout its range that no occurrence of it is likely to recover its species composition and/or 

structure in the foreseeable future.  

An ecological community will be listed as presumed totally destroyed if there are no recent records of the 

community being extant and either of the following applies (a or b):  

a. Records within the last 50 years have not been confirmed despite thorough searches of known or 

likely habitats or  

b. All occurrences recorded within the last 50 years have since been destroyed. 

Critically Endangered (CR)  

An ecological community that has been adequately surveyed and found to have been subject to a major 

contraction in area and/or that was originally of limited distribution and is facing severe modification or 

destruction throughout its range in the immediate future, or is already severely degraded throughout its 

range but capable of being substantially restored or rehabilitated.  

An ecological community will be listed as Critically Endangered when it has been adequately surveyed and 

is found to be facing an extremely high risk of total destruction in the immediate future. This will be 

determined on the basis of the best available information, by it meeting any one or more of the following 

criteria (a, b or c):  

a. The estimated geographic range, and/or total area occupied, and/or number of discrete 

occurrences since European settlement have been reduced by at least 90% and either or both of 

the following apply (i or ii):  

i. Geographic range, and/or total area occupied and/or number of discrete occurrences are 

continuing to decline such that total destruction of the community is imminent (within 

approximately 10 years) 

ii. Modification throughout its range is continuing such that in the immediate future (within 

approximately 10 years) the community is unlikely to be capable of being substantially 

rehabilitated. 

b. Current distribution is limited, and one or more of the following apply (i, ii or iii):  

i. Geographic range and/or number of discrete occurrences, and/or area occupied is highly 

restricted and the community is currently subject to known threatening processes which are 

likely to result in total destruction throughout its range in the immediate future (within 

approximately 10 years) 
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ii. There are very few occurrences, each of which is small and/or isolated and extremely 

vulnerable to known threatening processes 

iii. There may be many occurrences but total area is very small and each occurrence is small 

and/or isolated and extremely vulnerable to known threatening processes. 

c. The ecological community exists only as highly modified occurrences that may be capable of being 

rehabilitated if such work begins in the immediate future (within approximately 10 years). 

Endangered (EN)  

An ecological community that has been adequately surveyed and found to have been subject to a major 

contraction in area and/or was originally of limited distribution and is in danger of significant modification 

throughout its range or severe modification or destruction over most of its range in the near future.  

An ecological community will be listed as Endangered when it has been adequately surveyed and is not 

Critically Endangered but is facing a very high risk of total destruction in the near future. This will be 

determined on the basis of the best available information by it meeting any one or more of the following 

criteria (a, b, or c):  

a. The geographic range, and/or total area occupied, and/or number of discrete occurrences have 

been reduced by at least 70% since European settlement and either or both of the following apply 

(i or ii):  

i. The estimated geographic range, and/or total area occupied and/or number of discrete 

occurrences are continuing to decline such that total destruction of the community is likely in 

the short term future (within approximately 20 years) 

ii. Modification throughout its range is continuing such that in the short term future (within 

approximately 20 years) the community is unlikely to be capable of being substantially restored 

or rehabilitated. 

b. Current distribution is limited, and one or more of the following apply (i, ii or iii): 

i. Geographic range and/or number of discrete occurrences, and/or area occupied is highly 

restricted and the community is currently subject to known threatening processes which are 

likely to result in total destruction throughout its range in the short term future (within 

approximately 20 years) 

ii. There are few occurrences, each of which is small and/or isolated and all or most occurrences 

are very vulnerable to known threatening processes 

iii. There may be many occurrences but total area is small and all or most occurrences are small 

and/or isolated and very vulnerable to known threatening processes. 

c. The ecological community exists only as very modified occurrences that may be capable of being 

substantially restored or rehabilitated if such work begins in the short-term future (within 

approximately 20 years). 
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Vulnerable (VU) 

An ecological community that has been adequately surveyed and is found to be declining and/or has 

declined in distribution and/or condition and whose ultimate security has not yet been assured and/or a 

community that is still widespread but is believed likely to move into a category of higher threat in the near 

future if threatening processes continue or begin operating throughout its range. 

An ecological community will be listed as Vulnerable when it has been adequately surveyed and is not 

Critically Endangered or Endangered but is facing a high risk of total destruction or significant modification 

in the medium (within approximately 50 years) to long-term future. This will be determined on the basis of 

the best available information by it meeting any one or more of the following criteria (a, b or c): 

a. The ecological community exists largely as modified occurrences that are likely to be capable of 

being substantially restored or rehabilitated. 

b. The ecological community may already be modified and would be vulnerable to threatening 

processes, is restricted in area and/or range and/or is only found at a few locations. 

c. The ecological community may be still widespread but is believed likely to move into a category of 

higher threat in the medium to long term future because of existing or impending threatening 

processes. 
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3. DEFINITIONS AND CRITERIA FOR PRIORITY ECOLOGICAL COMMUNITIES 

Possible threatened ecological communities that do not meet survey criteria or that are not adequately 

defined are added to the Priority Ecological Community Lists under Priorities 1, 2 and 3. These three 

categories are ranked in order of priority for survey and/or definition of the community. Ecological 

Communities that are adequately known, and are rare but not threatened or meet criteria for Near 

Threatened, or that have been recently removed from the threatened list, are placed in Priority 4. These 

ecological communities require regular monitoring. Conservation Dependent ecological communities are 

placed in Priority 5. 

Priority One: Poorly-known ecological communities: 

Ecological communities that are known from very few occurrences with a very restricted distribution 

(generally ≤ 5 occurrences or a total area of ≤ 100 ha). Occurrences are believed to be under threat either 

due to limited extent, or being on lands under immediate threat (e.g. within agricultural or pastoral lands, 

urban areas, active mineral leases) or for which current threats exist. May include communities with 

occurrences on protected lands. Communities may be included if they are comparatively well-known from 

one or more localities but do not meet adequacy of survey requirements, and/or are not well defined, and 

appear to be under immediate threat from known threatening processes across their range. 

Priority Two: Poorly-known ecological communities: 

Communities that are known from few occurrences with a restricted distribution (generally ≤ 10 

occurrences or a total area of ≤ 200 ha). At least some occurrences are not believed to be under immediate 

threat (within approximately 10 years) of destruction or degradation. Communities may be included if they 

are comparatively well known from one or more localities but do not meet adequacy of survey 

requirements, and/or are not well defined, and appear to be under threat from known threatening 

processes. 

Priority Three: Poorly known ecological communities: 

i. Communities that are known from several to many occurrences, a significant number or area of 

which are not under threat of habitat destruction or degradation, or 

ii. Communities known from a few widespread occurrences, which are either large or with 

significant remaining areas of habitat in which other occurrences may occur, much of it not 

under imminent threat (within approximately 10 years), or 

iii. Communities made up of large, and/or widespread occurrences, that may or may not be 

represented in the reserve system, but are under threat of modification across much of their 

range from processes such as grazing by domestic and/or feral stock, inappropriate fire 

regimes, clearing, hydrological change etc. 

Communities may be included if they are comparatively well known from several localities but do not meet 

adequacy of survey requirements and/or are not well defined, and known threatening processes exist that 

could affect them. 
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Priority Four: Ecological communities that are adequately known, rare but not threatened or meet criteria 

for Near Threatened, or that have been recently removed from the threatened list. These communities 

require regular monitoring. 

i. Rare. Ecological communities known from few occurrences that are considered to have been 

adequately surveyed, or for which sufficient knowledge is available, and that are considered 

not currently threatened or in need of special protection, but could be if present circumstances 

change. These communities are usually represented on conservation lands. 

ii. Near Threatened. Ecological communities that are considered to have been adequately 

surveyed and that do not qualify for Conservation Dependent, but that are close to qualifying 

for a higher threat category. 

iii. Ecological communities that have been removed from the list of threatened communities 

during the past five years. 

Priority Five: Conservation Dependent ecological communities: 

Ecological communities that are not threatened but are subject to a specific conservation program, the 

cessation of which would result in the community becoming threatened within five years. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Last updated January 2013 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix C 
21553_R01_KAR_Karara Impact Assessment_Draft V1 1 

 

  

APPENDIX C 

FCTs and PCs Defined by the Regional Mapping 

Survey (Woodman Environmental, 2012) 
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Note: FCT descriptions appear as they did in Woodman Environmental (2012) and have not been updated for 

taxonomy. 

Changes to significant flora status since the preparation of the Regional Mapping Survey report (Woodman 

Environmental, 2012) are indicated by footnotes in the first instance. 

 

Super Group 1:  Tall shrubland to tall open shrubland of mixed species dominated by Acacia species over 

mid open shrubland to mid sparse shrubland of mixed species dominated by Eremophila species on flats 

to crests with BIF or occasionally granite outcropping 

FCT 1: Tall shrubland to tall open shrubland of mixed Acacia species, including Acacia aneura, Acacia 

assimilis subsp. assimilis, Acacia ramulosa var. ramulosa and occasional Allocasuarina 

acutivalvis subsp. prinsepiana over mid sparse shrubland of mixed species including 

Eremophila clarkei, Eremophila latrobei subsp. latrobei, Mirbelia bursarioides ms, Philotheca 

brucei subsp. brucei and Philotheca sericea over low isolated clumps of shrubs of Xanthosia 

bungei on red-brown silty clay loams on lowerslopes to crests with ironstone (BIF) or granite 

outcropping 

Total Area: 1035.50 ha 

Percentage of Survey Area: 1.266 % 

Sampling: 102 quadrats  

Indicator Taxa: Arthropodium dyeri, Eremophila latrobei subsp. latrobei, Mirbelia 

bursarioides ms, Philotheca sericea, Prostanthera magnifica 

Landform Types: Lowerslope, midslope, upperslope, crests, low hills 

Soil Types: Red, red-brown and brown silty clay loams, clay loams and silty loams over 

BIF outcropping 

FCT 1 was mapped in 69 separate GIS polygon areas throughout the regional mapping survey area, from 

south of Minjar mine site down along the ridgeline through the Gap, Lister, Shine and Brak prospect areas. 

It also occurred through the major ridgelines of Jasper Hills, Blue Hills, Karara Hill and Windaning Hill 

(Mungada Ridge) area as well as the Johnnys and Hippo prospect areas. Further smaller areas were mapped 

along the ridgeline to the north of Karara Hill and to the north of the Rothsay mine site. This FCT was 

primarily mapped on hilltop and crest features with BIF outcropping. FCT 1 was also mapped on two areas 

of granite outcropping.  

A total of 350 vascular plant taxa including 13 introduced taxa and one putative hybrid were recorded in 

quadrats grouped in FCT 1. Species richness per quadrat within FCT 1 was 37.8 ± 14.9. The conservation 

significant flora taxa Acacia karina (P2)4, Acacia woodmaniorum (T), Angianthus prostratus (P3)5, 

Austrostipa blackii (P3), Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3), Calytrix uncinata (P3)6, 

                                                             
4 Acacia karina (P2) is now Acacia karinae (P1). 
5 Angianthus prostratus (P3) is not considered to occur within or in the vicinity of the Study Area; all historical identifications are likely to represent 

Gilruthia osbornii. 
6 Calytrix uncinata is no longer listed as significant. 
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Drummondita fulva (P3), Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1), Micromyrtus acuta 

(P3), Micromyrtus trudgenii (P3), Millotia dimorpha (P1), Persoonia pentasticha (P3), Polianthion collinum 

(P3), Rhodanthe collina (P1)7, were recorded in FCT 1, along with the introduced taxa *Arctotheca 

calendula, *Cleretum papulosum subsp. papulosum, *Cuscuta epithymum, *Ehrharta longiflora, *Galium 

aparine, *Hypochaeris glabra, *Lamarckia aurea, *Lysimachia arvensis, *Pentaschistis airoides, *Rostraria 

pumila, *Silene nocturna, *Sonchus oleraceus and *Vulpia muralis. 

 

Plate C1: FCT 1 (Quadrat SIOP 34) (Photo: Woodman Environmental) 

  

                                                             
7 Rhodanthe collina is now listed as P3. 
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FCT 2: Tall shrubland to tall open shrubland of mixed Acacia species, including Acacia ramulosa var. 

ramulosa, Acacia exocarpoides, Acacia aneura and Acacia tetragonophylla over mid open 

shrubland to mid sparse shrubland of mixed species including Eremophila clarkei, Eremophila 

latrobei subsp. latrobei, Hibbertia arcuata, Philotheca brucei subsp. brucei and Philotheca 

sericea on red-brown silty loams or clay loams on flats to upperslopes with ironstone (BIF) 

Total Area: 3671.31 ha 

Percentage of Survey Area: 4.489 % 

Sampling: 71 quadrats  

Indicator Taxa: No significant indicator taxa 

Landform Types: Plain, lowerslope, midslope, upperslope, crests 

Soil Types: Red, red-brown and orange silty clay loams, clay loams, silty loams and clay 

sand with occasional BIF outcropping 

FCT 2 was mapped in 77 separate GIS polygon areas throughout the regional mapping survey area, from the 

southwest of Minjar mine site down through the Gap, Lister, Shine and Brak prospect areas and through 

the central area of the Shine area. It also occurred south through the Jasper Hills, as well as the Hippo 

prospect area and further to the east, and small areas within Windaning Hill (Mungada Ridge) area and to 

the west of Karara Hill. Further areas were mapped to the north of Karara Hill and to the north of the 

Rothsay mine site. This FCT occurred primarily on hill slopes with occasional BIF outcropping and ironstone 

pebbles. 

A total of 208 vascular plant taxa including three introduced taxa and four putative hybrids were recorded 

in quadrats grouped in FCT 2. Species richness per quadrat within FCT 2 was 17.2 ± 7.3. The conservation 

significant flora taxa Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3), Drummondita fulva (P3), 

Micromyrtus acuta (P3), Micromyrtus trudgenii (P3), Persoonia pentasticha (P3) and Stenanthemum 

poicilum (P2)8 were recorded in FCT 2, along with the introduced taxa *Aira caryophyllea, *Cuscuta 

epithymum and *Pentaschistis airoides. 

                                                             
8 Stenanthemum poicilum is now listed as P3. 
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Plate C2: FCT 2 (Quadrat SIOP 24) (Photo: Woodman Environmental) 
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FCT 3: Tall shrubland to tall open shrubland of mixed Acacia species, including Acacia ramulosa var. 

ramulosa, Acacia aulacophylla, and Acacia aneura over mid open shrubland to mid sparse 

shrubland of mixed species including Eremophila latrobei subsp. latrobei, Eremophila 

glutinosa, Micromyrtus trudgenii, Mirbelia bursarioides ms, Philotheca brucei subsp. brucei, 

Philotheca sericea and Prostanthera patens over low isolated clumps of forbs of Stylidium 

longibracteatum on red-brown or light brown clay loams or silty clay loams on flats to crests 

with ironstone (BIF) or granite outcropping 

Total Area: 813.50 ha 

Percentage of Survey Area: 0.995 % 

Sampling: 50 quadrats  

Indicator Taxa: Acacia aulacophylla, Drummondita fulva, Eremophila glutinosa, Micromyrtus 

trudgenii, Mirbelia bursarioides ms, Philotheca brucei subsp. brucei, 

Prostanthera patens, Stylidium longibracteatum 

Landform Types: Plain, lowerslope, midslope, upperslope, crests 

Soil Types: Red, brown, light brown, red-brown and orange silty clay loams, clay loams 

and silty loams with BIF outcropping and occasional granite outcropping and 

quartz 

FCT 3 was mapped in 58 separate GIS polygon areas primarily within the Shine area. FCT 3 was mapped to 

the southeast of Minjar mine site and through the central parts of the Shine area including occurrences 

near the Shine prospect and the Chulaar Hill area and further to the south. Smaller areas were mapped to 

the southeast of Jasper Hills, to the north east of the Hippo Prospect, to the southwest of Karara Hill and 

the northern area of Windaning Hill (Mungada Ridge) area. FCT 3 was mapped primarily on hill slopes with 

BIF outcropping and occasional granite outcropping and quartz. 

A total of 222 vascular plant taxa including five introduced taxa and two putative hybrids were recorded in 

quadrats grouped in FCT 3. Species richness per quadrat within FCT 3 was 23.0 ± 10.5. The conservation 

significant flora taxa Calytrix uncinata (P3), Drummondita fulva (P3), Gunniopsis rubra (P3)9, Micromyrtus 

acuta (P3), Micromyrtus trudgenii (P3), Petrophile pauciflora (P3), Polianthion collinum (P3) and Stylidium 

sp. Yalgoo (D. Coultas et al. Opp 01)10, have been recorded in FCT 3, along with the introduced taxa 

*Bromus diandrus, *Cleretum papulosum subsp. papulosum, *Cuscuta epithymum, *Lysimachia arvensis 

and *Pentaschistis airoides. 

                                                             
9 Gunniopsis rubra is no longer listed as significant. 
10 Stylidium sp. Yalgoo (D. Coultas et al. Opp 01) is now Stylidium scintillans (T). 
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Plate C3: FCT 3 (Quadrat SIOP 133) (Photo: Woodman Environmental) 
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FCT 4: Tall shrubland of mixed species including Allocasuarina acutivalvis subsp. prinsepiana, Acacia 

assimilis subsp. assimilis with low isolated clumps of trees of Eucalyptus petraea over mid 

sparse shrubland of mixed species including Calycopeplus paucifolius over low isolated clumps 

of heath shrubs of Xanthosia bungei on red-brown clay loam on flats to breakaways 

Total Area: 190.27 ha 

Percentage of Survey Area: 0.233 % 

Sampling: 11 quadrats  

Indicator Taxa: Acacia woodmaniorum (T), Allocasuarina acutivalvis subsp. prinsepiana, 

Eremophila serrulata, Eucalyptus petraea, Gastrolobium laytonii, Xanthosia 

bungei 

Landform Types: Plain, midslope, upperslope, crests, breakaways 

Soil Types: Red, brown, pale brown and red-brown clay loams, silty clay loams and silty 

loams with occasional ironstone pebbles 

FCT 4 was mapped in 12 separate GIS polygon areas. These occurred mainly to the north east of Karara Hill, 

the Johnnys prospect area and the central area of Windaning Hill (Mungada Ridge). Smaller areas were 

mapped to the north west of Rothsay mine site and to the west of Karara Hill. FCT 4 was mapped in areas 

primarily on simple slopes and upperslopes and occasionally breakaway areas. 

A total of 140 vascular plant taxa including 13 introduced taxa were recorded in quadrats grouped in FCT 4. 

Species richness per quadrat within FCT 4 was 22.5 ± 12.6. The conservation significant flora taxa Acacia 

karina (P2), Acacia woodmaniorum (T), Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1), 

Micromyrtus acuta (P3), Rhodanthe collina (P1), Stenanthemum poicilum (P3) were recorded in FCT 4, along 

with the introduced taxa *Brassica tournefortii, *Cuscuta epithymum, *Ehrharta longiflora, *Galium 

aparine, *Hypochaeris glabra, *Oxalis ?corniculata, *Petaschistis airoides, *Silene nocturna, *Sonchus 

oleraceus, *Urospermum picroides, *Ursinia anthemoides, *Vulpia muralis and *Vulpia myuros forma 

myuros. 
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Plate C4: FCT 4 (Quadrat KIOP 125) (Photo: Woodman Environmental) 
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FCT 5: Tall shrubland to tall open shrubland of mixed species including Acacia umbraculiformis, 

Santalum spicatum and Calycopeplus paucifolius over mid open shrubland to mid sparse 

shrubland of mixed species including Eremophila latrobei subsp. latrobei, Eremophila clarkei, 

Micromyrtus trudgenii, Mirbelia microphylla, Philotheca brucei subsp. brucei and Philotheca 

sericea over low isolated clumps of forbs of Stylidium longibracteatum on red-brown clay loam 

on flats to crests with occasional BIF outcropping 

Total Area: 108.77 ha 

Percentage of Survey Area: 0.133 % 

Sampling: 6 quadrats  

Indicator Taxa: Calycopeplus paucifolius, Eremophila clarkei, Mirbelia microphylla, Santalum 

spicatum, Sida ?sp. Golden calyces glabrous (H.N. Foote 32) 

Landform Types: Plain, upperslope, crests 

Soil Types: Red, and red-brown clay loams 

FCT 5 was mapped in 3 separate GIS polygon areas. One area occurred within the Jasper Hills and the 

remaining two areas to the northwest of the hill north of Karara Hill. FCT 5 was mapped in areas primarily 

on upperslopes and crests with occasional BIF outcropping and occasionally on plain areas.  

A total of 42 vascular plant taxa including two introduced taxa were recorded in quadrats grouped in FCT 5. 

Species richness per quadrat within FCT 5 was 13.0 ± 3.3. The conservation significant flora taxa 

Micromyrtus acuta (P3), Micromyrtus trudgenii (P3), have been recorded in FCT 5, along with the 

introduced taxa *Lamarckia aurea and *Pentaschistis airoides. 

 

Plate C5: FCT 5 (Quadrat KIOP 309) (Photo: Woodman Environmental) 
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FCT 6: Tall shrubland to tall open shrubland of mixed Acacia species including Acacia latior, Acacia 

sibina, Acacia assimilis subsp. assimilis with low isolated clumps of trees of Eucalyptus spp. 

over mid open shrubland to mid sparse shrubland of mixed species including Aluta aspera 

subsp. hesperia over low isolated clumps of ferns of Cheilanthes adiantoides over low isolated 

clumps of grasses of Monachather paradoxus on red-brown or orange sandy clay loam or clay 

loam with ironstone gravel on flats to upperslopes 

Total Area: 2351.52 ha 

Percentage of Survey Area: 2.875 % 

Sampling: 30 quadrats  

Indicator Taxa: Leucopogon sp. Clyde Hill (M.A. Burgman 1207) 

Landform Types: Plain, lowerslope, midslope, upperslope 

Soil Types: Red, brown and red-brown silty clay loam and clay loam, orange clay 

FCT 6 was mapped in 56 separate GIS polygon areas. Main areas were mapped to the north and south of 

the Brak prospect area, the south west of Chulaar Hill, Karara Hill, south of Windaning Hill (Mungada Ridge) 

and to the north of Rothsay mine site. Smaller occurrences were mapped south of Minjar mine site, central 

parts of the Shine area, the west and east of Karara Hill and Jasper Hill. FCT 6 was mapped in areas primarily 

on plain to midslope areas with occasional upperslope areas.  

A total of 183 vascular plant taxa including four introduced taxa were recorded in quadrats grouped in FCT 

6. Species richness per quadrat within FCT 6 was 26.1 ± 12.5. The conservation significant flora taxa Acacia 

karina (P2), Angianthus prostratus (P3), Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3), 

Drummondita fulva (P3), Grevillea globosa (P3), Gunniopsis rubra (P3), Lepidosperma sp. Blue Hills (A. 

Markey & S. Dillon 3468) (P1), Millotia dimorpha (P1), Polianthion collinum (P3), Prostanthera sp. Karara (D. 

Coultas & K. Greenacre Opp 8) (P1), Psammomoya implexa (P3), Rhodanthe collina (P1), have been 

recorded in FCT 6, along with the introduced taxa *Cuscuta epithymum, *Hypochaeris glabra, 

*Pentaschistis airoides and *Rostraria pumila.  
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Plate C6: FCT 6 (Quadrat KIOP 80) (Photo: Woodman Environmental) 
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FCT 7: Tall closed shrubland to tall open shrubland of mixed Acacia species including Acacia latior and 

Acacia sibina with low isolated clumps of trees of mixed Eucalyptus spp. over low sparse 

shrubland of mixed species including Dianella revoluta over low isolated clumps of grasses of 

Monachather paradoxus and Amphipogon caricinus subsp. caricinus on red-brown silty clay 

loam with ironstone gravel on flats to lowerslopes 

Total Area: 9458.85 ha 

Percentage of Survey Area: 11.566 % 

Sampling: 58 quadrats  

Indicator Taxa: Acacia latior 

Landform Types: Plain, lowerslope and occasionally midslope and upperslope 

Soil Types: Red-brown, red or orange silty clay loam, sandy loam and clay loam 

FCT 7 was mapped in 109 separate GIS polygon areas and occurs in large areas through the north west, 

west, east and south of Karara Hill, extending through the Blue Hills and Jasper Hills areas as well as the 

east and south of Windaning Hill (Mungada Ridge). Furth areas were mapped to the north and south of the 

Brak prospect area, south west of Chulaar Hill and to the north west of Rothsay mine site. FCT 7 was 

mapped in areas primarily on plain and lowerslope areas with occasional midslope and upperslope areas. 

FCT 7 had numerous sites with Eucalyptus leptopoda present and was considered to be separated into 2 

sub-groups but this difference could not be distinguished with aerial photography and hence was mapped 

as the same unit. Three sites manually moved into this FCT following a review of quadrat information. FAC-

14 was moved from FCT 24, KIOP 29 was moved from FCT 26 and FAC-06 was moved from FCT 23 into FCT 7 

due to the presence of Acacia latior and Acacia sibina. 

A total of 203 vascular plant taxa including one introduced taxa were recorded in quadrats grouped in FCT 

7. Species richness per quadrat within FCT 7 was 15.7 ± 6.3. The conservation significant flora taxa 

Angianthus prostratus (P3), Chamelaucium sp. Yalgoo (Y. Chadwick 1816) (P1), Drummondita fulva (P3), 

Grevillea globosa (P3), Micromyrtus trudgenii (P3), Persoonia pentasticha (P3), Prostanthera sp. Karara (D. 

Coultas & K. Greenacre Opp 8) (P1), Psammomoya implexa (P3), have been recorded in FCT 7, along with 

the introduced taxon *Cuscuta epithymum.  
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Plate C7: FCT 7 (Quadrat KIOP 252) (Photo: Woodman Environmental) 
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FCT 8: Tall closed shrubland to tall open shrubland of mixed species including Acacia latior and 

Melaleuca nematophylla over mid open shrubland to mid sparse shrubland of mixed species 

including Aluta aspera subsp. hesperia on red or red-brown sandy loam or clay loam on flats to 

upperslopes 

Total Area: 325.31 ha 

Percentage of Survey Area: 0.398 % 

Sampling: 8 quadrats  

Indicator Taxa: Melaleuca nematophylla 

Landform Types: Plain, midslope and upperslope 

Soil Types: Red, red-brown, sandy loam, silty loam and clay loam 

FCT 8 was mapped in 13 separate GIS polygon areas which mainly occurred to the east of Windaning Hill 

(Mungada Ridge) and Hippo Prospect area. A smaller area was mapped to the north of the Rothsay mine 

site. FCT 8 was mapped in areas primarily on plain areas with occasional midslope and upperslope areas.  

A total of 42 vascular plant taxa were recorded in quadrats grouped in FCT 8. Species richness per quadrat 

within FCT 8 was 8.7 ± 4.0. The conservation significant flora taxa Drummondita fulva (P3), Persoonia 

pentasticha (P3) have been recorded in FCT 8. No introduced taxa were recorded in FCT 8.  

 

Plate C8: FCT 8 (Quadrat KIOP 116) (Photo: Woodman Environmental) 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix C 
21553_R01_KAR_Karara Impact Assessment_Draft V1 16 

FCT 9: Low open woodland of Eucalyptus kochii subsp. plenissima over a tall closed shrubland to tall 

open shrubland of mixed species including Acacia latior and Acacia sibina, Allocasuarina 

acutivalvis subsp. prinsepiana and Melaleuca leiocarpa on red or red-brown sandy loam or clay 

loam on flats to upperslopes 

Total Area: 4087.77 ha 

Percentage of Survey Area: 4.998 % 

Sampling: 31 quadrats  

Indicator Taxa: Eucalyptus kochii subsp. plenissima 

Landform Types: Plain, lowerslope, midslope and upperslope 

Soil Types: Red, red-brown, sandy loam, silty clay loam and clay loam 

FCT 9 was mapped in 39 separate GIS polygon areas. The main areas that were mapped for this FCT 

occurred north and north east of the Blue Hills, to the west and north and including areas of the Hinge 

prospect area, east and south east of the Brak prospect area and north of Karara Hill. Smaller areas were 

mapped to the south and east of Windaning Hill (Mungada Ridge), to the north west of Rothsay mine site 

and to the north of the hill north of Karara Hill. FCT 9 was mapped in areas primarily on plain areas and 

lowerslopes with occasional upperslope areas.  

A total of 107 vascular plant taxa were recorded in quadrats grouped in FCT 9. Species richness per quadrat 

within FCT 9 was 11.5 ± 4.1. The conservation significant flora taxa Grevillea globosa (P3), Melaleuca 

?barlowii (P3), Prostanthera sp. Karara (D. Coultas & K. Greenacre Opp 8) (P1), Psammomoya implexa (P3), 

have been recorded in FCT 9. No introduced taxa were recorded in FCT 9.  

 

Plate C9: FCT 9 (Quadrat KIOP 413) (Photo: Woodman Environmental) 
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FCT 10: Tall closed shrubland to tall open shrubland of mixed Acacia species dominated by Acacia 

assimilis subsp. assimilis over mid open shrubland to mid sparse shrubland of mixed species 

including Aluta aspera subsp. hesperia, Eremophila latrobei subsp. latrobei and Philotheca 

sericea on red or red-brown silty clay loam or clay loam with ironstone gravel on flats to crests 

(primarily midslopes) 

Total Area: 3033.97 ha 

Percentage of Survey Area: 3.710 % 

Sampling: 43 quadrats  

Indicator Taxa: Acacia assimilis subsp. assimilis, Aluta aspera subsp. hesperia 

Landform Types: Plain, lowerslope, midslope, upperslope and crests 

Soil Types: Red, brown, red-brown, orange, sandy loam, clay loam, silty clay loam, loam 

clay and clay frequently with ironstone gravels 

FCT 10 was mapped in 166 separate GIS polygon areas. The main areas that were mapped for this FCT 

occurred through the north section of Karara Hill, through the Blue Hills, Windaning Hill (Mungada Ridge) 

area, Jasper Hills, Hippo Prospect area, to the west and north of Chulaar Hill and south and west of the 

Minjar mine site area. Smaller areas were mapped through the central parts of the Shine area, and north of 

the Hinge Prospect area as well as scattered areas to the south west of Karara Hill, northwest of Rothsay 

mine site and south of Windaning Hill (Mungada Ridge). FCT 10 was mapped in areas primarily on midslope 

areas but was also found higher and lower in the landscape.  

A total of 150 vascular plant taxa including one introduced taxa were recorded in quadrats grouped in FCT 

10. Species richness per quadrat within FCT 10 was 12.8 ± 8.6. The conservation significant flora taxa Acacia 

karina (P2), Drummondita fulva (P3), Grevillea globosa (P3), Micromyrtus trudgenii (P3), have been 

recorded in FCT 10, along with the introduced taxa *Cuscuta epithymum.  
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Plate C10: FCT 10 (Quadrat KIOP 465) (Photo: Woodman Environmental) 
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FCT 11: Tall shrubland of mixed Acacia species including Acacia burkittii and Acacia sibina over mid 

shrubland to mid sparse shrubland of mixed species including Aluta aspera subsp. hesperia, 

Eremophila forrestii subsp. forrestii and Grevillea obliquistigma subsp. obliquistigma over low 

isolated clumps of grasses of Amphipogon caricinus subsp. caricinus on red or brown sandy 

loam or clay loam of flats to upperslopes 

Total Area: 1826.85 ha 

Percentage of Survey Area: 2.234 % 

Sampling: 29 quadrats  

Indicator Taxa: Eremophila forrestii subsp. forrestii 

Landform Types: Plain, lowerslope, midslope, upperslope  

Soil Types: Red, brown, red-brown, orange, sandy loam, clay loam, silty clay loam, loam 

clay and sand 

FCT 11 was mapped in 63 separate GIS polygon areas. The main areas that were mapped for this FCT 

occurred to the east of Jasper Hills, east of Windaning Hill (Mungada Ridge) area, south of Chulaar Hill and 

to the south and west of Karara Hill. Smaller areas were mapped in the northwest and central parts of the 

Shine area, south of the Brak Prospect area and to the north of the hill north of Blue Hills. FCT 11 was 

mapped in areas primarily on plain to midslope areas but was also found higher in the landscape.  

Quadrat GIND-90 was manually moved from FCT 7 to FCT 11 as it contained Acacia acuminata (closely 

related to Acacia burkittii), Aluta aspera subsp. hesperia, Eremophila forrestii subsp. forrestii and 

Amphipogon caricinus subsp. caricinus. 

A total of 134 vascular plant taxa including one introduced taxa were recorded in quadrats grouped in FCT 

11. Species richness per quadrat within FCT 11 was 12.7 ± 5.8. The conservation significant flora taxa Acacia 

karina (P2), Angianthus prostratus (P3), Chamelaucium sp. Yalgoo (Y. Chadwick 1816) (P1), Grevillea 

globosa (P3), Micromyrtus acuta (P3), have been recorded in FCT 11, along with the introduced taxa 

*Cuscuta epithymum.  
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Plate C11: FCT 11 (Quadrat KIOP 222) (Photo: Woodman Environmental) 
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FCT 12: Tall shrubland of mixed Acacia species including Acacia ramulosa var. ramulosa, Acacia sibina 

and Acacia effusifolia over mid open shrubland to mid sparse shrubland of mixed species 

including Aluta aspera subsp. hesperia, Philotheca brucei subsp. brucei, Eremophila latrobei 

subsp. latrobei, Eremophila clarkei, Eremophila forrestii subsp. forrestii over low isolated 

clumps of ferns of Cheilanthes sieberi over low isolated clumps of grasses of Monachather 

paradoxus on red, brown or red-brown silty clay loam or silty loam on flats to lowerslopes 

Total Area: 2416.17 ha 

Percentage of Survey Area: 2.954 % 

Sampling: 28 quadrats  

Indicator Taxa: No significant indicator taxa 

Landform Types: Plain, lowerslope, and occasionally midslope-upperslope  

Soil Types: Red, brown, red-brown, orange, silty loam, silty clay loam, clay sand and clay 

loam 

FCT 12 was mapped in 33 separate GIS polygon areas. The main area that was mapped for this FCT 

occurred in the central and eastern parts of the Shine area. Smaller areas of this FCT that were mapped 

occurred to the southwest of Karara Hill, northern section of the Blue Hills and to the east of Windaning Hill 

(Mungada Ridge). FCT 12 was mapped in areas primarily on plain to lowerslope areas but was also found 

occasionally in midslope-upperslope areas.  

A total of 112 vascular plant taxa including one introduced taxon were recorded in quadrats grouped in FCT 

12. Species richness per quadrat within FCT 12 was 14.2 ± 6.2. The conservation significant flora taxa 

Drummondita fulva (P3), Grevillea globosa (P3), Gunniopsis rubra (P3), Rhodanthe collina (P1), have been 

recorded in FCT 12, along with the introduced taxon *Cuscuta epithymum.  
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Plate C12: FCT 12 (Quadrat SIOP 128) (Photo: Woodman Environmental) 
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FCT 13: Tall shrubland of mixed species including Acacia sibina, Acacia latior, Acacia ramulosa var. 

ramulosa and Melaleuca leiocarpa with low isolated clumps of trees of mixed Eucalyptus spp. 

over low isolated clumps of grasses of Monachather paradoxus on red or red-brown silty clay 

loam or clay loam on flats to midslopes 

Total Area: 2612.95 ha 

Percentage of Survey Area: 3.195 % 

Sampling: 28 quadrats  

Indicator Taxa: No significant indicator taxa 

Landform Types: Plain, lowerslope, and occasionally midslope  

Soil Types: Red, brown, red-brown, orange-brown, silty clay loam, clay loam, sandy loam 

and sandy clay 

FCT 13 was mapped in 42 separate GIS polygon areas. The main areas where this FCT was mapped occurred 

in the northwest section of the Shine area, to the northwest of Chulaar Hill, to the north and south of the 

Hinge Prospect area and to the northeast of the Hippo Prospect area. Smaller areas were mapped to the 

south of Minjar mine site, to the north and south of Karara Hill, to the west, south and east of Windaning 

Hill (Mungada Ridge), and to the north of Rothsay mine site. FCT 13 was mapped in areas primarily on plain 

to lowerslope areas but was also found occasionally in midslope areas.  

A total of 154 vascular plant taxa including three introduced taxa and five putative hybrids were recorded in 

quadrats grouped in FCT 13. Species richness per quadrat within FCT 13 was 13.2 ± 8.2. The conservation 

significant flora taxa Grevillea globosa (P3), Gunniopsis rubra (P3), Persoonia pentasticha (P3), Prostanthera 

sp. Karara (D. Coultas & K. Greenacre Opp 8) (P1), Psammomoya implexa (P3), have been recorded in FCT 

13, along with the introduced taxa *Cleretum papulosum subsp. papulosum, *Cuscuta epithymum and 

*Pentaschistis airoides.  
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Plate C13: FCT 13 (Quadrat SIOP 22) (Photo: Woodman Environmental) 
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FCT 14: Tall shrubland of mixed Acacia species dominated by Acacia effusifolia over low isolated 

clumps of grasses of Thyridolepis multiculmis and Monachather paradoxus on red or red-

brown silty loam with ironstone gravel on flats to upperslopes 

Total Area: 230.59 ha 

Percentage of Survey Area: 0.282 % 

Sampling: 7 quadrats  

Indicator Taxa: Pterostylis spathulata, Thysanotus manglesianus, Thyridolepis multiculmis, 

Thysanotus speckii 

Landform Types: Plain and occasionally lowerslope and upperslope  

Soil Types: Red, brown, red-brown, orange, silty clay loam, silty loam, clay loam, sandy 

clay loam and sand 

FCT 14 was mapped in 7 separate GIS polygon areas. Four areas were mapped and these occurred in the 

northwest corner of the regional mapping project area in the Shine area, to the east of the Gap prospect 

area, a small area on Windaning Hill (Mungada Ridge) and a further mapped area to the south-southeast of 

Karara Hill. FCT 14 was mapped in areas primarily on plain areas but was also found occasionally in 

lowerslope and upperslope areas.  

A total of 101 vascular plant taxa including two introduce taxa and one putative hybrid was recorded in 

quadrats grouped in FCT 14. Species richness per quadrat within FCT 14 was 23.1 ± 7.0. The conservation 

significant flora taxa Dicrastylis linearifolia (P3) has been recorded in FCT 14, along with the introduced taxa 

*Cuscuta epithymum and *Rostraria pumila. 
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Plate C14: FCT 14 (Quadrat SIOP 11) (Photo: Woodman Environmental) 
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FCT 15: Low woodland to low open woodland of mixed Eucalyptus spp. and/or Callitris columnaris over 

a tall open shrubland of mixed Acacia species including Acacia obtecta over mid sparse 

shrubland of mixed species including Acacia acuaria, Alyxia buxifolia and Olearia dampieri ms 

over low isolated clumps of grasses of Monachather paradoxus and Austrostipa elegantissima 

on red sand or sandy loam on flats to midslopes 

Total Area: 984.49 ha 

Percentage of Survey Area: 1.204 % 

Sampling: 8 quadrats  

Indicator Taxa: Acacia anthochaera, Alyxia buxifolia, Eucalyptus horistes, Lomandra effusa, 

Microcorys sp. Mt Gibson (S. Patrick 2098), Olearia dampieri ms 

Landform Types: Plain with occasional midslope  

Soil Types: Red, red-brown, clay loam, sandy loam, sandy clay loam and sand 

FCT 15 was mapped in 10 separate GIS polygon areas. Six distinct areas were mapped with two areas 

occurring to the north of the Hinge Prospect area, to the east of Windaning Hill (Mungada Ridge) near the 

eastern regional mapping survey boundary, the northwest of Karara Hill, north of Blue Hills and the hill 

north of Blue Hills. FCT 15 was mapped in areas primarily on plain areas but was also found occasionally in 

midslope areas.  

A total of 61 vascular plant taxa were recorded in quadrats grouped in FCT 15. Species richness per quadrat 

within FCT 15 was 13.5 ± 2.0. The conservation significant flora taxa Grevillea globosa (P3), Micromyrtus 

acuta (P3), have been recorded in FCT 15. No introduced taxa were recorded in FCT15.  

 

Plate C15: FCT 15 (Quadrat KIOP 250) (Photo: Woodman Environmental) 
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FCT 16: Low isolated clumps of shrubs over low isolated clumps of ferns over low isolated clumps of 

forbs on grey clay loam on granite outcropping 

Total Area: 12.08 ha 

Percentage of Survey Area: 0.015 % 

Sampling: 1 quadrat  

Indicator Taxa: No significant indicator taxa as only 1 quadrat 

Landform Types: Plain  

Soil Types: Red, grey, clay loam and sandy loam 

FCT 16 was mapped in two separate GIS polygon areas. These two small areas were mapped to the south of 

Karara Hill. FCT 16 was mapped in two areas on plain on granite outcropping.  

Two quadrats originally within this FCT were manually moved to other FCTs. SIOP 105 was moved from FCT 

16 to FCT 25 and KIOP 296 moved from FCT 16 to KIOP 26. SIOP 105 and KIOP 296 were likely allocated this 

FCT due to their low number of taxa recorded. 

A total of 29 vascular plant taxa including three introduced taxa were recorded in quadrats grouped in FCT 

16. Species richness per quadrat within FCT 16 was 26.0. The conservation significant flora taxon Petrophile 

pauciflora (P3) was recorded in FCT 16, along with the introduced taxa *Cleretum papulosum, 

*Mesembryanthemum nodiflorum and *Pentaschistis airoides.  

 

Plate C16: FCT 16 (Quadrat KIOP 158) (Photo: Woodman Environmental) 
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FCT 17: Tall shrubland to tall open shrubland of mixed Acacia species including Acacia ramulosa var. 

ramulosa, Acacia burkittii, Acacia tetragonopyhlla and Acacia. sibina over low isolated clumps 

of grasses of Amphipogon caricinus var. caricinus on red or red-brown clay loam or sandy 

loams on flats 

Total Area: 1087.72 ha 

Percentage of Survey Area: 1.330 % 

Sampling: 17 quadrats  

Indicator Taxa: Hemigenia ?buccinata 

Landform Types: Plain  

Soil Types: Red, brown, red-brown, orange-brown sandy loam, clay loam and sandy clay 

FCT 17 was mapped in 26 separate GIS polygon areas. This FCT was mapped in scattered areas through the 

regional mapping project area. These occurred at the central eastern boundary of the Shine area, to the 

northwest of the Hinge Prospect area, to the northwest of the Hippo Prospect area, east of Windaning Hill 

(Mungada Ridge), northwest of Rothsay mine site and south of Karara Hill. Numerous occurrences of this 

FCT occur adjacent to the hill north of Karara Hill extending westward. FCT 17 was mapped in areas on plain 

and simple slopes.  

A total of 88 vascular plant taxa including one introduced taxon were recorded in quadrats grouped in FCT 

17. Species richness per quadrat within FCT 17 was 10.8 ± 5.7. The conservation significant flora taxa Acacia 

karina (P2), Grevillea scabrida (P3), Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1), have been 

recorded in FCT 17, along with the introduced taxon *Cuscuta epithymum. 

  



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix C 
21553_R01_KAR_Karara Impact Assessment_Draft V1 30 

 

Plate C17: FCT 17 (Quadrat KIOP 193) (Photo: Woodman Environmental) 
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FCT 18: Tall shrubland to tall sparse shrubland of mixed species dominated by Acacia ramulosa var. 

ramulosa over mid sparse shrubland of mixed species including Philotheca deserti subsp. 

deserti and Hibbertia arcuata on red clay loam or sandy loam on flats 

Total Area: 1171.37 ha 

Percentage of Survey Area: 1.432 % 

Sampling: 18 quadrats  

Indicator Taxa: Philotheca deserti subsp. deserti 

Landform Types: Plain  

Soil Types: Red, red-brown, orange, orange-brown sandy clay, sandy loam, clay, clay 

loam and sand 

FCT 18 was mapped in 21 separate GIS polygon areas. Main areas mapped for this FCT occurred to the west 

of the Shine Prospect area, to the north and east of the Hinge Prospect area, with the main area of smaller 

occurrences being mapped to the east of Windaning Hill (Mungada Ridge) and southwest of Jasper Hills. 

FCT 18 was mapped in areas on plain. 

A total of 73 vascular plant taxa were recorded in quadrats grouped in FCT 18. Species richness per quadrat 

within FCT 18 was 7.8 ± 4.7. The conservation significant flora taxa Dicrastylis linearifolia (P3), 

Drummondita fulva (P3), Gunniopsis rubra (P3), Melaleuca barlowii (P3), Micromyrtus acuta (P3), 

Psammomoya implexa (P3) have been recorded in FCT 18. No introduced taxa were recorded in FCT 18. 

 

Plate C18: FCT 18 (Quadrat KIOP 467) (Photo: Woodman Environmental) 
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Super Group 2: Low woodland to low open woodland of various Eucalyptus species over tall open 

shrubland of mixed species dominated by Acacia species over mid sparse shrubland of mixed species 

dominated by Eremophila species and chenopods such as Maireana species and Sclerolaena species on 

flats and plains, or tall shrubland to open tall shrubland of mixed species dominated by Acacia species 

and Allocasuarina species over a low sparse shrubland of mixed species on hillslopes with granite or 

ironstone outcropping 

FCT 19a: Low woodland to low open woodland of Eucalyptus loxophleba subsp. supralaevis over tall 

open shrubland of mixed species including Acacia tetragonophylla over mid sparse shrubland 

of mixed species including Senna artemisioides subsp. filifolia and Rhagodia drummondii over 

low sparse chenopod shrubland of mixed species including Enchylaena tomentosa var. 

tomentosa, Sclerolaena diacantha, Sclerolaena fusiformis and Maireana carnosa over low 

isolated clumps of grasses of Austrostipa elegantissima on red to red-brown clay loam or silty 

clay with ironstone gravel on drainage lines, flats to midslopes 

Total Area: 16009.44 ha 

Percentage of Survey Area: 19.576 % 

Sampling: 91 quadrats  

Indicator Taxa: No significant indicator taxa 

Landform Types: Plain, lowerslopes, drainage lines and occasionally midslope and upperslopes 

Soil Types: Red, brown, red-brown, orange, silty clay loam, silty clay, clay loam, sandy 

clay, clay, loam 

FCT 19a was mapped in 243 separate GIS polygon areas. It was mapped in the majority of the plain areas 

south of the Shine area through the central and southern areas of the regional mapping survey area. Some 

small occurrences were mapped in the central southern section of the Shine area. FCT 19a was mapped in 

areas on plain and drainage lines. 

Quadrat KIOP 85 was moved from FCT 28 to FCT 19a due to the presence of Eucalyptus loxophleba subsp. 

supralaevis. 

A total of 295 vascular plant taxa including 12 introduced taxa and three putative hybrids were recorded in 

quadrats grouped in FCT 19a. Species richness per quadrat within FCT 19a was 18.8 ± 8.9. The conservation 

significant flora taxa Angianthus prostratus (P3), Grevillea scabrida (P3), Gunniopsis divisa (P1)11, Gunniopsis 

rubra (P3), Persoonia pentasticha (P3), have been recorded in FCT 19a, along with the introduced taxa 

*Brassica tournefortii, *Cleretum papulosum subsp. papulosum, *Cuscuta epithymum, *Erodium cicutarium, 

*Hypochaeris glabra, *Lysimachia arvensis, *Medicago minima, *Mesembryanthemum nodiflorum, 

*Pentaschistis airoides, *Rostraria pumila, *Silene nocturna and *Sisymbrium erysimoides. 

                                                             
11 Gunniopsis divisa is now listed as P3. 
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Plate C19: FCT 19a (Quadrat KIOP 133) (Photo: Woodman Environmental) 
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FCT 19b: Low sparse chenopod shrubland of mixed species including Sclerolaena diacantha, Sclerolaena 

fusiformis, Maireana carnosa and Tecticornia disarticulata on brown to red-brown clay loam or 

silty clay on clay pans 

Total Area: 102.89 ha 

Percentage of Survey Area: 0.126 % 

Sampling: 2 quadrats  

Indicator Taxa: Atriplex semilunaris, Austrodanthonia caespitosa, Eremophila glabra, 

Maireana brevifolia, Muehlenbeckia florulenta, Sclerolaena fusiformis, 

Tecticornia disarticulata 

Landform Types: clay pans on flats 

Soil Types: Brown, red-brown, silty clay loam, clay loam 

FCT 19b was mapped in one separate GIS polygon area. It was mapped in a clay pan area to the north of 

Karara Hill.  

A total of 25 vascular plant taxa including two introduced taxa were recorded in quadrats grouped in FCT 

19b. Species richness per quadrat within FCT 19b was 13.0 ± 0.0. No conservation significant flora taxa were 

recorded in FCT 19b. The introduced taxa *Echium plantagineum and *Erodium cicutarium were recorded 

in FCT 19b.  

 

Plate C20: FCT 19b (Quadrat GIND-80) (Photo: Woodman Environmental) 
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FCT 19c: Tall open shrubland of Melaleuca acutifolia over low sparse chenopod shrubland of mixed 

species including Sclerolaena diacantha, Sclerolaena fusiformis, Maireana carnosa, Maireana 

georgei and Maireana thesioides on red-brown silty clay loam in drainage depressions on flats  

Total Area: 54.50 ha 

Percentage of Survey Area: 0.067 % 

Sampling: 2 quadrats  

Indicator Taxa: Maireana carnosa, Maireana georgei, Maireana thesioides, Melaleuca 

acutifolia, Sclerolaena diacantha 

Landform Types: drainage depressions on flats 

Soil Types: Red-brown silty clay loam  

FCT 19c was mapped in one separate GIS polygon area. It was mapped in a drainage depression on flat 

plain to the south of Terapod.  

A total of 10 vascular plant taxa including one introduced taxon were recorded in quadrats grouped in FCT 

19c. Species richness per quadrat within FCT 19c was 6.5 ± 0.7. No conservation significant flora taxa were 

recorded in FCT 19c. The introduced taxon *Cleretum papulosum was recorded in FCT 19c.  

 

Plate C21: FCT 19c (Quadrat GIND-65) (Photo: Woodman Environmental) 
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FCT 19d: Low woodland of Eucalyptus clelandii over low sparse chenopod shrubland of mixed species 

including Sclerolaena diacantha, Maireana carnosa and Maireana thesioides on red-brown 

silty clay loam on flats 

Total Area: 159.52 ha 

Percentage of Survey Area: 0.195 % 

Sampling: 1 quadrat  

Indicator Taxa: No significant indicator taxa as only 1 quadrat 

Landform Types: flat plain 

Soil Types: Red-brown silty clay loam  

FCT 19d was mapped in two separate GIS polygon areas. It was mapped in a clay pan area to the north of 

Karara Hill and a smaller area further to the northeast of its main occurrence.  

A total of seven vascular plant taxa were recorded in quadrats grouped in FCT 19d. Species richness per 

quadrat within FCT 19d was 6.0. No conservation significant flora taxa or introduced taxa were recorded in 

FCT 19d.  

 

Plate C22: FCT 19d (Quadrat GIND-79) (Photo: Woodman Environmental) 
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FCT 20: Low woodland to low open woodland of Eucalyptus loxophleba subsp. supralaevis over tall 

open shrubland to tall sparse shrubland of mixed species including Acacia burkittii and Acacia 

tetragonophylla over mid sparse shrubland of mixed species including Eremophila pantonii and 

Ptilotus obovatus on red clay loam on drainage lines, flats to midslopes 

Total Area: 1209.95 ha 

Percentage of Survey Area: 1.479 % 

Sampling: 15 quadrats  

Indicator Taxa: Eremophila maculata subsp. brevifolia, Eucalyptus loxophleba subsp. 

supralaevis, Exocarpos sparteus, Teucrium racemosum 

Landform Types: Plain, lowerslopes, and occasionally midslope  

Soil Types: Red, red-brown, silty clay loam, clay loam, sandy loam, sandy clay loam 

FCT 20 was mapped in 16 separate GIS polygon areas. It was mainly mapped in area to the south and 

southeast of the Brak Prospect area, areas in between Blue Hills and the hill north of Blue Hills with smaller 

areas mapped in the southern section of the regional mapping survey area north and northwest of the 

Rothsay mine site. FCT 20 was mapped in areas on plain and drainage depressions and occasionally 

midslope.  

A total of 106 vascular plant taxa including four introduced taxa were recorded in quadrats grouped in FCT 

20. Species richness per quadrat within FCT 20 was 14.1 ± 6.5. The conservation significant flora taxa Acacia 

karina (P2), Grevillea scabrida (P3), Persoonia pentasticha (P3), Stenanthemum poicilum (P2) have been 

recorded in FCT 20, along with the introduced taxa, *Bromus rubens, *Cuscuta epithymum, ?*Malva 

parviflora and *Pentaschistis airoides. 
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Plate C23: FCT 20 (Quadrat KIOP 186) (Photo: Woodman Environmental) 
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FCT 21a: Low woodland to low open woodland of Eucalyptus salubris over mid sparse shrubland of 

mixed species including Acacia acanthoclada subsp. glaucescens and Rhagodia drummondii 

over low sparse chenopod shrubland of mixed species including Sclerolaena fusiformis and 

Maireana trichoptera on red to red-brown clay loam or sandy clay loam on flats to midslopes  

Total Area: 792.00 ha 

Percentage of Survey Area: 0.968 % 

Sampling: 8 quadrats  

Indicator Taxa: Acacia acanthoclada subsp. glaucescens, Eucalyptus salubris, Maireana 

trichoptera,  

Landform Types: Plain, lowerslopes, and occasionally midslope  

Soil Types: Red, brown, red-brown, red-orange, clay loam, sandy clay loam, clay sand 

FCT 21a was mapped in 12 separate GIS polygon areas. This FCT primarily occurred in the southern section 

of the regional mapping project area with two small occurrences to the south and southeast of Karara Hill 

and the two main mapped areas occurring to the north and northwest of Rothsay mine site. FCT 21a was 

mapped in areas on plains, lowerslopes and occasionally midslopes.  

A total of 59 vascular plant taxa including five introduced taxa and one hybrid were recorded in quadrats 

grouped in FCT 21a. Species richness per quadrat within FCT 21a was 13.5 ± 4.2. No conservation significant 

flora taxa were recorded in FCT 21a. The introduced taxa *Cuscuta epithymum, *Erodium cicutarium, 

*Mesembryanthemum nodiflorum, *Rostraria pumila and *Sisymbrium erysimoides were recorded in FCT 

21a. 

 

Plate C24: FCT 21a (Quadrat KIOP 146) (Photo: Woodman Environmental)  
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FCT 21b: Tall shrubland of Melaleuca eleuterostachya and Acacia ?caesaneura ms surrounding 

disturbed clay pan 

Total Area: 4.37 ha 

Percentage of Survey Area: 0.005 % 

Sampling: 1 quadrat  

Indicator Taxa: No significant indicator taxa as only 1 quadrat 

Landform Types: Plain, drainage depression  

Soil Types: Red clay 

FCT 21b was mapped in one separate GIS polygon area. This FCT only occurred on a flat area within a 

drainage depression to the northwest of Terapod.  

Acacia aneura var. argentea was originally collected at this site and is since recognised as being 

taxonomically synonymous with A. caesaneura ms.  

A total of three vascular plant taxa were recorded in quadrats grouped in FCT 21b. Species richness per 

quadrat within FCT 21b was 3.0. No conservation significant flora taxa or introduced taxa were recorded 

within this FCT.  

 

Plate C25: FCT 21b (Quadrat GIND-51) (Photo: Woodman Environmental) 
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FCT 21c: Low open woodland of Eucalyptus ?clelandii over mid sparse shrubland of Melaleuca acutifolia 

over low sparse chenopod shrubland of mixed species including Maireana triptera and 

Maireana trichoptera on red sand on flats 

Total Area: 36.17 ha 

Percentage of Survey Area: 0.044 % 

Sampling: 1 quadrat  

Indicator Taxa: No significant indicator taxa as only 1 quadrat 

Landform Types: Plain, flats  

Soil Types: Red sand 

FCT 21c was mapped in one separate GIS polygon area. This FCT only occurred on a flat plain area with red 

sand to the northeast of Windaning Hill (Mungada Ridge).  

A total of seven vascular plant taxa were recorded in quadrats grouped in FCT 21c. Species richness per 

quadrat within FCT 21c was 5.0. No conservation significant flora taxa or introduced taxa were recorded 

within this FCT.  

 

Plate C26: FCT 21c (Quadrat KIOP 426) (Photo: Woodman Environmental) 
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FCT 22: Low woodland to low open woodland of mixed Eucalyptus spp. dominated by Eucalyptus 

salubris over low sparse shrubland of mixed species including Senna charlesiana, Rhagodia 

eremaea and Acacia erinacea over low sparse chenopod shrubland of mixed species including 

Sclerolaena drummondii and Maireana marginata on red to orange clay loam or sandy clay 

loam on flats to midslopes 

Total Area: 1233.96 ha 

Percentage of Survey Area: 1.509 % 

Sampling: 7 quadrats  

Indicator Taxa: Acacia erinacea, Exocarpos aphyllus, Maireana marginata, Ptilotus 

holosericeus, Rhagodia eremaea, Sclerolaena drummondii, Senna 

charlesiana, Zygophyllum aurantiacum 

Landform Types: Plain, flats and occasionally midslopes 

Soil Types: Red, red-orange, sandy clay loam, clay loam, silty clay loam 

FCT 22 was mapped in nine separate GIS polygon areas. This FCT only occurred in the southern portion of 

the regional mapping survey area with two main areas and one smaller area mapped to the south and 

southeast of Karara Hill. FCT 22 was mapped in primarily on flat plains and occasionally midslopes.  

A total of 52 vascular plant taxa including one introduced taxon were recorded in quadrats grouped in FCT 

22. Species richness per quadrat within FCT 22 was 17.7 ± 4.9. No conservation significant flora taxa were 

recorded in FCT 22. The introduced taxon *Sisymbrium ?runcinatum was recorded in FCT22.  

 

Plate C27: FCT 22 (Quadrat KIOP 56) (Photo: Woodman Environmental) 
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FCT 23: Tall shrubland to tall open shrubland of Acacia species including Acacia ramulosa var. 

ramulosa, Acacia tetragonophylla, Acacia burkittii over low sparse shrubland of mixed species 

including Solanum lasiophyllum and Ptilotus obovatus over low isolated clumps of grasses of 

Austrostipa elegantissima and Monachather paradoxus on red or red-brown clay loam or silty 

clay loam on flats 

Total Area: 3814.51 ha 

Percentage of Survey Area: 4.664 % 

Sampling: 55 quadrats  

Indicator Taxa: Acacia ramulosa var. ramulosa 

Landform Types: Plain, flats, lowerslopes and drainage lines 

Soil Types: Red, brown, red-brown, red-orange, orange, sandy clay loam, clay loam, silty 

clay loam, sandy loam, loam and clay 

FCT 23 was mapped in 45 separate GIS polygon areas. This FCT mainly occurred in the southern portion of 

the regional mapping survey area with the main areas mapped to the south, southwest and southeast of 

Karara Hill. Smaller areas were mapped to the south of Windaning Hill (Mungada Ridge), northwest of 

Terapod, southwest of Chulaar Hill, and to the east and west of the Gap Prospect area and to the south and 

northeast of Minjar mine site in the northern section of the regional mapping survey area. FCT 23 was 

mapped primarily on flat plain areas.  

A total of 271 vascular plant taxa including 10 introduced taxa and one putative hybrid were recorded in 

quadrats grouped in FCT 23. Species richness per quadrat within FCT 23 was 22.6 ± 9.5. The conservation 

significant flora taxa Angianthus prostratus (P3), Gunniopsis rubra (P3), Lepidosperma sp. Blue Hills (A. 

Markey & S. Dillon 3468) (P1), Persoonia pentasticha (P3), have been recorded in FCT 23, along with the 

introduced taxa *Arctotheca calendula, *Cuscuta epithymum, *Erodium cicutarium, *Hypochaeris glabra, 

*Lysimachia arvensis, *Mesembryanthemum nodiflorum, *Monoculus monstrosus, *Parentucellia latifolia, 

*Pentaschistis airoides and *Sonchus oleraceus. 
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Plate C28: FCT 23 (Quadrat KIOP 15) (Photo: Woodman Environmental) 
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FCT 24: Tall shrubland to tall open shrubland of Acacia species dominated by Acacia ramulosa var. 

ramulosa over low sparse shrubland of mixed species including Ptilotus obovatus over low 

isolated clumps of grasses of Monachather paradoxus on red clayey sand on flats 

Total Area: 859.94 ha 

Percentage of Survey Area: 1.051 % 

Sampling: 15 quadrats  

Indicator Taxa: Aristida holathera, Chenopodium gaudichaudianum 

Landform Types: Plain, flats 

Soil Types: Red, red-brown, red-orange, sandy clay loam, clay loam, clay sand, sandy 

loam occasionally with ironstone gravels 

FCT 24 was mapped in 19 separate GIS polygon areas. This FCT mainly occurs to the west of Karara Hill with 

smaller occurrence north of Terapod, within the Jasper Hills and further to the northeast and areas to the 

southwest and west of Minjar mine site. FCT 24 was mapped on flat plain areas.  

A total of 164 vascular plant taxa including 16 introduced taxa and one putative hybrid were recorded in 

quadrats grouped in FCT 24. Species richness per quadrat within FCT 24 was 20.9 ± 12.0. The conservation 

significant flora taxa Angianthus prostratus (P3), Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3), 

Gunniopsis rubra (P3), Persoonia pentasticha (P3) have been recorded in FCT 24, along with the introduced 

taxa *Arctotheca calendula, *Cuscuta ?epithymum, *Ehrharta longiflora, *Emex australis, *Gorteria 

personata, *Hypochaeris glabra, *Medicago minima, *Medicago polymorpha, *Mesembryanthemum 

nodiflorum, *Monoculus monstrosus, *Parentucellia latifolia, *Pentaschistis airoides, *Petrorhagia dubia, 

*Rostraria pumila, *Sisymbrium erysimoides and *Sonchus oleraceus. 
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Plate C29: FCT 24 (Quadrat KIOP 81) (Photo: Woodman Environmental) 
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FCT 25: Tall shrubland to tall open shrubland of mixed species including Acacia ramulosa var. 

ramulosa, Acacia tetragonophylla, Acacia effusifolia and Hakea recurva subsp. recurva with 

low isolated clumps of trees of Callitris columellaris and/or Eucalyptus spp. over low sparse 

shrubland of mixed species including Eremophila georgei over low isolated clumps of grasses 

of Monachather paradoxus on red or orange sandy loam or clay loam on flats to midslope 

Total Area: 3040.00 ha 

Percentage of Survey Area: 3.717 % 

Sampling: 23 quadrats  

Indicator Taxa: Acacia effusifolia, Callitris columellaris, Eremophila georgei 

Landform Types: Plain, lowerslope and midslopes 

Soil Types: Red, red-brown, orange, clay loam, clay, silty clay loam, sandy clay loam, 

sandy loam 

FCT 25 was mapped in 41 separate GIS polygon areas. This FCT mainly occurs in the northern section of the 

regional mapping survey area occurring in the western parts of the Shine area with smaller occurrence 

mapped to the northeast of Minjar mine site and north of Chulaar Hill. One occurrence of this FCT was 

mapped in the southwest corner of the regional mapping survey area. FCT 25 was mapped primarily on flat 

plain area but occasionally occurred on lower and midslopes.  

A total of 148 vascular plant taxa including five introduced taxa and one putative hybrid were recorded in 

quadrats grouped in FCT 25. Species richness per quadrat within FCT 25 was 20.2 ± 8.6. No conservation 

significant flora taxa were recorded in FCT 25. The introduced taxa *Brassica tournefortii, *Cleretum 

papulosum subsp. papulosum, *Cuscuta epithymum, *Parentucellia latifolia and *Pentaschistis airoides 

subsp. airoides were recorded in FCT 25. 
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Plate C30: FCT 25 (Quadrat SIOP 23) (Photo: Woodman Environmental) 
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FCT 26: Tall shrubland to tall open shrubland of mixed species including Acacia ramulosa var. 

ramulosa, Acacia tetragonophylla, Acacia assimilis subsp. assimilis and Hakea recurva subsp. 

recurva with low isolated clumps of trees of Eucalyptus spp. over low sparse shrubland of 

Senna artemisioides subsp. filifolia and Rhagodia drummondii over low isolated clumps of 

grasses of Austrostipa elegantissima on red or red-brown clay loam or sandy clay loam on flats 

to midslopes 

Total Area: 5283.26 ha 

Percentage of Survey Area: 6.460 % 

Sampling: 52 quadrats  

Indicator Taxa: No significant indicator taxa 

Landform Types: Plain, lowerslope, midslopes, crests 

Soil Types: Red, brown, red-brown, orange, clay loam, silty clay loam, sandy clay loam, 

sandy loam, silty clay and occasionally with ironstone gravels 

FCT 26 was mapped in 78 separate GIS polygon areas. This FCT occurred throughout the regional mapping 

survey area. Large occurrences of this FCT were mapped to the south, west and north of Karara Hill, to the 

west of Windaning Hill (Mungada Ridge), to the southwest and northeast of the Hinge prospect area with 

smaller occurrences through the central parts of the shine area in the north section of the regional mapping 

survey area. FCT 26 was mapped primarily on flat plain areas and lowerslopes but occasionally occurred on 

midslopes and crests.  

Quadrats KIOP 296 and GIND-25 were manually moved to FCT 26. KIOP 296 was grouped into FCT 16 and 

was moved due to the presence of Acacia tetragonophylla and Hakea recurva subsp. arida and did not 

occur on granite outcropping. GIND-25 was grouped into FCT 2 and was moved due to the presence of 

Acacia assimilis subsp. assimilis and the presence of Eucalyptus kochii subsp. plenissima and Eucalyptus 

leptopoda subsp. arctata occurring on flat plain. 

A total of 272 vascular plant taxa including five introduced taxa and three putative hybrids were recorded in 

quadrats grouped in FCT 26. Species richness per quadrat within FCT 26 was 21.6 ± 10.8. The conservation 

significant flora taxa Angianthus prostratus (P3), Gunniopsis rubra (P3), Persoonia pentasticha (P3), 

Petrophile pauciflora (P3), Psammomoya implexa (P3), Stenanthemum poicilum (P3), have been recorded in 

FCT 26, along with the introduced taxa *Brassica tournefortii, *Cleretum papulosum subsp. papulosum, 

*Cuscuta epithymum, *Medicago polymorpha and *Pentaschistis airoides. 
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Plate C31: FCT 26 (Quadrat KIOP 241) (Photo: Woodman Environmental) 
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FCT 27: Tall shrubland to tall open shrubland of Acacia species including Acacia acuminata, Acacia 

tetragonophylla and Acacia obtecta with low isolated clumps of trees of Callitris columellaris 

and/or Eucalyptus loxophleba subsp. supralaevis over low sparse shrubland of Rhagodia 

drummondii and Ptilotus obovatus over low isolated clumps of grasses of Austrostipa 

elegantissima and Monachather paradoxus on red or red-brown clay loam or sandy clay loam 

on flats 

Total Area: 4207.75 ha 

Percentage of Survey Area: 5.145 % 

Sampling: 20 quadrats  

Indicator Taxa: Acacia acuminata, Acacia inceana subsp. conformis, Acacia obtecta, Minuria 

cunninghamii, Rhagodia drummondii 

Landform Types: Flat plain 

Soil Types: Red, red-brown, clay loam, silty clay loam, silty loam, sandy clay loam, and 

occasionally with ironstone gravels 

FCT 27 was mapped in 12 separate GIS polygon areas. This FCT primarily occurred through the central 

portion of the regional mapping survey area and occurred on the plain areas to the south and northeast of 

Karara Hill extending eastwards to Windaning Hill (Mungada Ridge) and to the north of Blue Hills. FCT 27 

was mapped on flat plain areas.  

A total of 113 vascular plant taxa including four introduced taxa were recorded in quadrats grouped in FCT 

27. Species richness per quadrat within FCT 27 was 20.0 ± 4.6. The conservation significant flora taxa 

Gunniopsis rubra (P3) and Persoonia pentasticha (P3), have been recorded in FCT 27, along with the 

introduced taxa *Hypochaeris glabra, *Lysimachia arvensis, *Mesembryanthemum nodiflorum and 

*Pentaschistis airoides. 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix C 
21553_R01_KAR_Karara Impact Assessment_Draft V1 52 

 

Plate C32: FCT 27 (Quadrat GIND-76) (Photo: Woodman Environmental) 
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FCT 28: Tall shrubland to tall open shrubland of Acacia species including Acacia ramulosa var. 

ramulosa, Acacia tetragonophylla and Acacia burkittii over mid sparse shrubland of species 

including Eremophila clarkei, Eremophila oldfieldii, Solanum lasiophyllum, Scaevola spinescens, 

and Dodonaea inaequifolia on red or red-brown clay loam or silty clay loam with ironstone 

gravel on flats to midslopes of low hills 

Total Area: 1492.60 ha 

Percentage of Survey Area: 1.825 % 

Sampling: 42 quadrats  

Indicator Taxa: Acacia tetragonophylla, Eremophila oldfieldii, Scaevola spinescens 

Landform Types: Flat plains, lowerslopes to midslopes of low hills 

Soil Types: Red, red-brown, orange, clay loam, silty clay loam, sandy loam, clay sand, and 

occasionally with ironstone and quartz gravels 

FCT 28 was mapped in 41 separate GIS polygon areas. This FCT is scattered through the regional mapping 

survey area. It was mapped in six locations through the Shine area, to the west and north of the Hinge 

Prospect area, to the east of Windaning Hill (Mungada Ridge) and the Hippo Propsect area with small areas 

mapped to the southwest and southeast of Karara Hill as well as north of the hill north of Karara Hill. FCT 28 

was mapped primarily on flat plain areas but also occurred on lowerslopes and midslopes of low hills.  

A total of 317 vascular plant taxa including 16 introduced taxa and three putative hybrids were recorded in 

quadrats grouped in FCT 28. Species richness per quadrat within FCT 28 was 24.8 ± 17.8. The conservation 

significant flora taxa Calotis sp. Perrinvale Station (R.J. Cranfield 7096) (P3), Calytrix uncinata (P3), Grevillea 

scabrida (P3), Gunniopsis divisa (P1), Gunniopsis rubra (P3), Micromyrtus trudgenii (P3), Persoonia 

pentasticha (P3), Rhodanthe collina (P1), have been recorded in FCT 28, along with the introduced taxa 

*Cleretum papulosum subsp. papulosum, *Cuscuta epithymum, *Emex australis, *Erodium aureum, 

*Erodium cicutarium, *Hypochaeris glabra, *Lamarckia aurea, *Mesembryanthemum nodiflorum, *Oxalis 

corniculata, *Pentaschistis airoides, *Rostraria pumila, *Silene nocturna, *Sisymbrium erysimoides, 

*Sonchus oleraceus, *Spergula pentandra and *Urospermum picroides. 
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Plate C33: FCT 28 (Quadrat KIOP 511) (Photo: Woodman Environmental) 
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FCT 29: Tall shrubland to tall open shrubland of Acacia and/or Allocasuarina species including Acacia 

acuminata, Acacia tetragonophylla, Acacia ramulosa var. ramulosa, Allocasuarina dielsiana 

and Acacia tessellata on red or red-brown sandy clay loam on flats or rocky hillslopes of 

various substrates  

Total Area: 951.21 ha 

Percentage of Survey Area: 1.163 % 

Sampling: 20 quadrats  

Indicator Taxa: Caladenia remota subsp. remota, Cheilanthes adiantoides, Drosera 

macrantha subsp. macrantha, Pheladenia deformis 

Landform Types: Flat plains, midslope, upperslope, crests 

Soil Types: Red, red-brown, red-orange, silty clay loam, clay loam, sandy clay loam, 

sandy clay 

FCT 29 was mapped in 28 separate GIS polygon areas. This FCT was mapped primarily is the southern 

section of the regional mapping survey area south of Karara Hill and north of the Rothsay mine site. It was 

also mapped to the northwest of the Gap prospect area in the Shine area and another small area mapped 

to the west and southwest of Karara Hill. FCT 29 was mapped primarily on flat plain and hillslopes.  

A total of 176 vascular plant taxa including three introduced taxa were recorded in quadrats grouped in FCT 

29. Species richness per quadrat within FCT 29 was 26.0 ± 9.0. The conservation significant flora taxa Acacia 

karina (P2), Allocasuarina tessellata (P1)12, Chamelaucium sp. Warriedar (A.P. Brown & S. Patrick APB 1100) 

(P1), Grevillea scabrida (P3), Grevillea subtiliflora (P3), Gunniopsis rubra (P3), Lepidosperma sp. Blue Hills (A. 

Markey & S. Dillon 3468) (P1), Micromyrtus trudgenii (P3), Millotia dimorpha (P1), Persoonia pentasticha 

(P3), Rhodanthe collina (P1), have been recorded in FCT 29, along with the introduced taxa *Cleretum 

papulosum subsp. papulosum, *Cuscuta epithymum and *Rostraria pumila. 

                                                             
12 Allocasuarina tessellata is now listed as P3. 
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Plate C34: FCT 29 (Quadrat KIOP 78) (Photo: Woodman Environmental) 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix C 
21553_R01_KAR_Karara Impact Assessment_Draft V1 57 

FCT 30: Tall open shrubland of mixed species including Acacia acuminata, Acacia tetragonophylla, 

Acacia kochii and Allocasuarina dielsiana over low sparse shrubland of species including Senna 

artemisioides subsp. filifolia, Grevillea scabrida, Ptilotus obovatus, Hemigenia macphersonii 

and Sida calyxhymenia on red-brown clay loam on drainage lines, flats to midslopes  

Total Area: 161.07 ha 

Percentage of Survey Area: 0.197 % 

Sampling: 4 quadrats  

Indicator Taxa: Acacia kochii, Cyanicula fragrans (P3), Enchylaena tomentosa var. tomentosa, 

Grevillea scabrida, Hemigenia macphersonii, Leptosema aphyllum, Pimelea 

avonensis, Senna artemisioides subsp. filifolia, Sida calyxhymenia, Wurmbea 

densiflora 

Landform Types: Flat plains, drainage lines, midslopes 

Soil Types: Red-brown, clay loam, sandy loam 

FCT 30 was mapped in 5 separate GIS polygon areas. This FCT was mapped primarily in two main areas to 

the southeast of Karara Hill and one small area mapped to the west of Minjar mine site within the central 

part of the Shine area. FCT 30 was mapped primarily on flat plain, drainage line and midslope areas.  

A total of 83 vascular plant taxa including two introduced taxa were recorded in quadrats grouped in FCT 

30. Species richness per quadrat within FCT 30 was 36.2 ± 12.7. The conservation significant flora taxa 

Allocasuarina tessellata (P1), Cyanicula fragrans (P3), Grevillea scabrida (P3), Millotia dimorpha (P1), 

Persoonia pentasticha (P3), Rhodanthe collina (P1), have been recorded in FCT 30, along with the 

introduced taxa *Pentaschistis airoides and *Vulpia muralis. 
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Plate C35: FCT 30 (Quadrat KIOP 165) (Photo: Woodman Environmental) 
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FCT 31: Tall shrubland to tall open shrubland of mixed species including Acacia burkittii, Acacia karina, 

Acacia tetragonophylla, Allocasuarina tessellata and Allocasuarina dielsiana over low sparse 

shrubland of species including Ptilotus obovatus over low sparse forbland of Borya 

sphaerocephala on red clay loams on hillslopes with granite and/or ironstone outcropping 

Total Area: 2306.15 ha 

Percentage of Survey Area: 2.820 % 

Sampling: 36 quadrats  

Indicator Taxa: Acacia diallaga (P2)13, Acacia karina (P2), Allocasuarina tessellata (P1), Borya 

sphaerocephala 

Landform Types: Plain, drainage lines, lowerslope, midslope, upperslope, crests 

Soil Types: Red, red-brown, clay loam, sandy clay, silty clay loam, sandy loam 

FCT 31 was mapped in 31 separate GIS polygon areas. This FCT was mapped primarily in the southern and 

south eastern section of the regional mapping survey area. It was mainly mapped in large areas to the 

southeast of Karara Hill with smaller areas mapped to the south of Karara Hill and east of Windaning Hill 

(Mungada Ridge) and the Hippo Prospect area. FCT 31 was mapped primarily on hillslopes between the 

midslope and upperslope areas.  

A total of 146 vascular plant taxa including two introduced taxa were recorded in quadrats grouped in FCT 

31. Species richness per quadrat within FCT 31 was 16.3 ± 6.7. The conservation significant flora taxa Acacia 

diallaga (P2), Acacia karina (P2), Allocasuarina tessellata (P1), Austrostipa blackii (P3), Chamelaucium sp. 

Warriedar (A.P. Brown & S. Patrick APB 1100) (P1), Grevillea scabrida (P3), Grevillea subtiliflora (P3), 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) (P1), Millotia dimorpha (P1), Persoonia pentasticha 

(P3), Rhodanthe collina (P1), have been recorded in FCT 31, along with the introduced taxa *Cuscuta 

epithymum and *Pentaschistis airoides. 

                                                             
13 Acacia diallaga is now listed as P1. 
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Plate C36: FCT 31 (Quadrat KIOP 427) (Photo: Woodman Environmental) 
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FCT 32: Tall shrubland to tall open shrubland of Acacia species including Acacia umbraculiformis, 

Acacia tetragonophylla, Acacia ramulosa var. ramulosa and Acacia kochii over mid sparse 

shrubland of species including Solanum lasiophyllum, Dodonaea inaequifolia and Thryptomene 

costata over low isolated clumps of ferns of Cheilanthes seiberi over low sparse forbland of 

Borya sphaerocephala on red-brown clay loam on slopes with granite or ironstone outcropping 

Total Area: 4218.12 ha 

Percentage of Survey Area: 5.158 % 

Sampling: 49 quadrats  

Indicator Taxa: Acacia umbraculiformis, Thryptomene costata 

Landform Types: Plain, drainage lines, lowerslope, midslope, upperslope, crests 

Soil Types: Red, red-brown, pale brown, orange, silty loam, clay loam, sandy loam, silty 

clay loam, with granite and BIF outcropping 

FCT 32 was mapped in 66 separate GIS polygon areas. This FCT was mapped primarily in the south western 

parts of the regional mapping survey area. Large areas were mapped to the west, southeast and southwest 

of Karara Hill as well as the north of the hill north of Karara Hill. Smaller areas were mapped to the south 

and east of Windaning Hill (Mungada Ridge), to the northeast of the Hippo Prospect area, northwest of 

Terapod, northwest of the Hinge Prospect area, north of the Brak prospect area, southwest and southeast 

of the Minjar mine site. FCT 32 was mapped primarily on midslope to upperslopes areas.  

A total of 267 vascular plant taxa including 23 introduced taxa were recorded in quadrats grouped in FCT 

32. Species richness per quadrat within FCT 32 was 20.1 ± 10.9. The conservation significant flora taxa 

Acacia karina (P2), Acacia subsessilis (P3), Austrostipa blackii (P3), Chamelaucium sp. Warriedar (A.P. Brown 

& S. Patrick APB 1100) (P1), Cyanicula fragrans (P3), Eremophila grandiflora (P3), Grevillea scabrida (P3), 

Grevillea subtiliflora (P3), Gunniopsis rubra (P3), Persoonia pentasticha (P3), Rhodanthe collina (P1), 

Stylidium sp. Yalgoo (D. Coultas et al. Opp 01) (T), have been recorded in FCT 32, along with the introduced 

taxa *Acetosa vesicaria, *Avena barbata, *Brassica tournefortii, *Bromus diandrus, *Bromus rubens, 

*Centaurea melitensis, *Cuscuta ?epithymum, *Cuscuta epithymum, *Echium plantagineum, *Gorteria 

personata, *Hypochaeris glabra, *Lamarckia aurea, *Lysimachia arvensis, *Medicago minima, 

*Mesembryanthemum crystallinum, *Monoculus monstrosus, *Oxalis corniculata, *Pentaschistis airoides, 

*Petrorhagia dubia, *Rostraria pumila, *Sonchus oleraceus, *Spergula pentandra and *Zaluzianskya 

divaricata 
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Plate C37: FCT 32 (Quadrat KIOP 264) (Photo: Woodman Environmental) 
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PC 33: Low sparse forbland of mixed species on red-brown clay pan with ironstone gravel 

Total Area: 16.74 ha 

Percentage of Survey Area: 0.020 % 

Sampling: 1 detailed recording site 

Indicator Taxa: Indicator taxa analysis not undertaken as not defined from quadrat data 

Landform Types: Clay pan 

Soil Types: Red-brown clay with ironstone gravel 

PC 33 was mapped on clay pan areas in five locations; three locations in the northwest of the Shine area 

and two locations north of Terapod. 

A total of 11 vascular plant taxa were recorded in the detailed recording site for this Plant Community. The 

conservation significant flora taxa Gunniopsis rubra (P3) was recorded in PC 33. No introduced taxa were 

recorded. 

 

Plate C38: PC 33 (Detailed Recording Site S1) (Photo: Woodman Environmental) 
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APPENDIX D 

Detailed Description of Significance of 

VUs of the Study Area (Umwelt, 2021) 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

1 9.2 Not considered significant in a local context: 

 Mapped over many large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted within the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 27, which is not considered significant (mapped over 5.1 % of the Regional 
Mapping survey area) 

 Some similarity to regional FCTs 19a and 23, neither of which are considered significant (mapped 
over 19.6 % and 4.7 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

2 5.9 Not considered significant in a local context: 

 Mapped over many large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted within the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCTs 19a and 28, neither of which are considered significant (mapped over  
19.6 % and 1.8 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

3 0.9 Considered significant in a local context: 

 Mapped over a small number of 
occurrences in the Study Area 

 Does not occur on a restricted landform 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 28, which is not considered significant (mapped over 1.8 % of the Regional 
Mapping survey area) 

 Some similarity to regional FCTs 32 and 19a, neither of which are considered significant (mapped 
over 5.2 % and 19.6 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

4 1.9 Not considered significant in a local context: 

 Mapped over a number of relatively large 
occurrences in the Study Area 

 Does not occur on a restricted landform 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area); however, it is 
likely this VU extends more broadly 
outside the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 19a, which is not considered significant (mapped over 19.6 % of the 
Regional Mapping survey area) 

 Some similarity to regional FCTs 27 and 20, neither of which are considered significant (mapped 
over 5.1 % and 1.5 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

5 15.4 Not considered significant in a local context: 

 Mapped over many large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted in the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCTs 19a and 27, neither of which are considered significant (mapped over  
19.6 % and 5.1 % of the Regional Mapping survey area, respectively) 

 Some similarity to regional FCT 15, which is not considered significant (mapped over 1.2 % of the 
Regional Mapping survey area) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

6 1.5 Not considered significant in a local context: 

 Mapped over a small number of 
relatively large occurrences in the Study 
Area 

 Does not occur on a restricted landform 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area); however, it is 
likely this VU extends more broadly 
outside the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 19a, which is not considered significant (mapped over 19.6 % of the 
Regional Mapping survey area) 

 Some similarity to regional FCT 27, which is not considered significant (mapped over 5.1 % of the 
Regional Mapping survey area) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

7 0.5 Considered significant in a local context: 

 Mapped in one occurrence in the Study 
Area 

 Occurs on restricted landform (saline 
claypan) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted): 

 Considered representative of regional FCT 19b, which is considered potentially significant at a 
regional scale (mapped over 0.1 % of the Regional Mapping survey area) 

 The area mapped as VU 7 is the only occurrence of regional FCT 19b in the Regional Mapping 
survey area and it is therefore considered restricted in the region 

 Study Area quadrats mainly classified in proximity to other quadrats that were established in the 
Study Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

8 0.3 Considered significant in a local context: 

 Mapped in a small number of small 
occurrences in the Study Area 

 Does not occur on a restricted landform 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted): 

 Similar to regional FCT 21a, which is considered potentially significant at a regional scale (mapped 
over 0.97 % of the Regional Mapping survey area) 

 Some similarity to regional FCT 19a, which is not considered significant (mapped over 19.6 % of 
the Regional Mapping survey area) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

9 0.2 Considered significant in a local context: 

 Mapped in one small occurrence in the 
Study Area 

 Occurs on restricted landform (drainage 
depression) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted; Lignum swamp): 

 Similar to regional FCT 20, which although is not considered significant, is not widespread in the 
region (mapped over 1.5 % of the Regional Mapping survey area) 

 Some similarity to regional FCTs 19b/19c/19d, which are considered potentially significant at a 
regional scale (mapped over 0.13 %, 0.07 % and 0.19 % of the Regional Mapping survey area, 
respectively) 

 Vegetation in this VU is similar to that described as occurring in the Thundelarra Lignum Swamp 
(located approximately 27 km northeast of the Study Area), which is a listed swamp in the 
Australian Wetlands Database Directory of Important Wetlands (DAWE, 2019) and covers an area 
of approximately 135 ha. The Thundelarra Lignum Swamp supports a significant example of 
‘lignum-canegrass’ community, which occurs very sparsely from Carnarvon to Kalgoorlie. 
Inundation of the Thundelarra Lignum Swamp is very sporadic and is a significant breeding area for 
waterbird species (DAWE, 2019) 

 Payne et al. (1998) refers to 'drainage focus sclerophyll habitats' as making up a very small 
proportion of the Sandstone–Yalgoo–Paynes Find area, and VU 9 is similar to the LISW (Lignum 
swamp) habitat described by Payne et al. (1998) 

 Study Area quadrats mainly classified in proximity to other quadrats that were established in the 
Study Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

10 11.1 Not considered significant in a local context: 

 Mapped over many large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted in the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 26, which is not considered significant (mapped over 6.5 % of the Regional 
Mapping survey area) 

 Some similarity to other regional FCTs including 29, 19a, 13 and 2, none of which are considered 
significant (mapped over 1.2 %. 19.6 %, 3.2 % and 4.5 % of the Regional Mapping survey area, 
respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

11 0.03 Considered significant in a local context: 

 Mapped in one small occurrence in the 
Study Area 

 Occurs on restricted landform (drainage 
depression) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted): 

 Considered representative of regional FCT 21b, which is considered potentially significant at a 
regional scale (mapped over 0.005 % of the Regional Mapping survey area) 

 The area mapped as VU 11 is the only occurrence of regional FCT 21b in the Regional Mapping 
survey area and it is therefore considered restricted in the region 

 Study Area quadrat classified with few quadrats that were established outside the Study Area in 
the combined dataset analysis dendrogram 

12 0.8 Considered significant in a local context: 

 Mapped in three small occurrences in the 
Study Area 

 Occurs on restricted landforms (drainage 
depression and edges of saline claypans) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted): 

 Considered representative of regional FCTs 19c/19d, which are considered potentially significant 
at a regional scale (mapped over 0.07 % and 0.2 % of the Regional Mapping survey area, 
respectively) 

 The areas mapped as VU 12 are the only occurrences of regional FCTs 19c/19d in the Regional 
Mapping survey area, and it is therefore considered restricted in the region 

 Study Area quadrats mainly classified in proximity to other quadrats that were established in the 
Study Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

13 0.1 Considered significant in a local context: 

 Mapped in two small occurrences in the 
Study Area 

 Does not occur on a restricted landform 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area); however, it is likely this 
VU extends more broadly outside the 
Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCTs 19a and 22, neither of which are considered significant (mapped over  
19.6 % and 1.5 % of the Regional Mapping survey area, respectively) 

 Some similarity to regional FCT 21a, which is considered potentially significant at a regional scale 
(mapped over 0.97 % of the Regional Mapping survey area) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

14 0.3 Considered significant in a local context: 

 Mapped in two small occurrences in the 
Study Area 

 Does not occur on a restricted landform 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area); however, it is likely this 
VU extends more broadly outside the 
Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 19a (not considered significant; mapped over 19.6 % of the Regional 
Mapping survey area) and regional FCT 21a (considered potentially significant at a regional scale; 
mapped over 0.97 % of the Regional Mapping survey area) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

15 0.02 Considered significant in a local context: 

 Mapped in one very small occurrence in 
the Study Area 

 Occurs on restricted landform (granite 
outcrop) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted): 

 Considered representative of regional FCT 16, which is considered potentially significant at a 
regional scale (mapped over 0.02 % of the Regional Mapping survey area) 

 The area mapped as VU 15 is the only occurrence of regional FCT 16 in the Regional Mapping 
survey area and it is therefore considered restricted in the region 

 Study Area quadrat classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

16 4.0 Not considered significant in a local context: 

 Mapped over many large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted in the Study Area 

Considered potentially significant in a regional context (partially forms part of PEC): 

 Similar to regional FCT 23, which is not considered significant (mapped over 4.7 % of the Regional 
Mapping survey area) 

 Some similarity to regional FCTs 28, 26 and 1, none of which are considered regionally restricted 
(mapped over 1.8 %, 6.5 % and 1.3 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

 Regional FCT 1 was considered by Woodman Environmental (2012) to form part of the ‘Blue Hills 
(Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)’ 
PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs (not all polygons form part of the PEC) 

17 3.3 Not considered significant in a local context: 

 Mapped over several large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted in the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCTs 23 and 32, neither of which are considered significant (mapped over  
4.7 % and 5.2 % of the Regional Mapping survey area, respectively) 

 Some similarity to other regional FCTs including FCT 17, which is not considered significant 
(mapped over 1.3 % of the Regional Mapping survey area) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

18 1.2 Not considered significant in a local context: 

 Mapped over several relatively large 
occurrences in the Study Area 

 Does not occur on a restricted landform 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area); however, it is 
likely this VU extends more broadly 
outside the Study Area 

Not considered potentially significant in a regional context: 

 VU 18 did not have strong similarities to any one particular regional FCT; however, it shows 
similarities to a variety of FCTs including 31, 29, 17, 28 and 24. Each of these regional FCTs are 
fairly limited in mapped extent, however none are considered potentially significant (mapped over 
2.8 %, 1.2 %, 1.3 %, 1.8 % and 1.1 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

19 0.3 Considered significant in a local context: 

 Mapped in several very small 
occurrences in the Study Area 

 Occurs on restricted landform (BIF) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted; forms part of PEC): 

 Considered representative of regional FCT 1, which is considered potentially significant at a 
regional scale (moderately regionally restricted, mapped over 1.3 % of the Regional Mapping 
survey area; however, quadrats representing this regional FCT are primarily restricted to the major 
ridgelines of Jasper Hills, Blue Hills, Mount Karara and Mungada Ridge) 

 Regional FCT 1 was considered by Woodman Environmental (2012) to form part of the ‘Blue Hills 
(Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)’ 
PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified together and were not classified in proximity to quadrats 
established outside the Study Area in the combined dataset analysis dendrogram 

20 0.3 Considered significant in a local context: 

 Mapped in a small number of small 
occurrences in the Study Area 

 Occurs on restricted landform (BIF) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (forms part of PEC): 

 Similar to regional FCT 1, with some similarities to regional FCTs 2 and 3. These regional FCTs are 
moderately regionally restricted (mapped over 1.3 %, 4.5 % and 1.0 % of the Regional Mapping 
survey area, respectively), and they were considered by Woodman Environmental (2012) to form 
part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded 
ironstone formation)’ PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified together and were not classified in proximity to quadrats 
established outside the Study Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

21 1.8 Considered significant in a local context: 

 Mapped over several occurrences in the 
Study Area 

 Occurs on restricted landform (BIF) 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area) 

Considered potentially significant in a regional context (forms part of PEC): 

 Similar to regional FCT 1, with some similarities to regional FCTs 2 and 3. These regional FCTs are 
moderately regionally restricted (mapped over 1.3 %, 4.5 % and 1.0 % of the Regional Mapping 
survey area, respectively), and they were considered by Woodman Environmental (2012) to form 
part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded 
ironstone formation)’ PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified together and were not classified in proximity to quadrats 
established outside the Study Area in the combined dataset analysis dendrogram 

22 0.1 Considered significant in a local context: 

 Mapped in two very small occurrences in 
the Study Area 

 Occurs on restricted landform (BIF) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted; forms part of PEC): 

 Similar to regional FCT 4, with some similarities to regional FCTs 1 and 3. These regional FCTs are 
regionally restricted (mapped over 0.2 %, 1.3 % and 1.0 % of the Regional Mapping survey area, 
respectively), and they were considered by Woodman Environmental (2012) to form part of the 
‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 
formation)’ PEC (P1) based on comparison the Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified together and were not classified in proximity to quadrats 
established outside the Study Area in the combined dataset analysis dendrogram 

23 0.1 Considered significant in a local context: 

 Mapped in a small number of very small 
occurrences in the Study Area 

 Occurs on restricted landform (granite) 

 Restricted extent in the Study Area 
(mapped over < 1 % of the total area of 
the Study Area) 

Considered potentially significant in a regional context (regionally restricted): 

 Considered representative of regional FCT 3, which is considered potentially significant at a 
regional scale (mapped over 0.995 % of the Regional Mapping survey area) 

 Although regional FCT 3 was considered by Woodman Environmental (2012) to form part of the 
‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 
formation)’ PEC (P1), VU 23 is not considered to form part of the PEC due to differences in 
substrate with that of the PEC 

 Study Area quadrats classified together in the combined dataset analysis dendrogram, however 
also classified in proximity to some quadrats that were established outside the Study Area 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

24 2.5 Not considered significant in a local context: 

 Mapped over several relatively large 
occurrences in the Study Area 

 Occurs on restricted landform (BIF) 

 Not restricted in the Study Area 

Considered potentially significant in a regional context (forms part of PEC): 

 Similar to regional FCT 1, which is considered potentially significant at a regional scale (moderately 
restricted, mapped over 1.3 % of the Regional Mapping survey area; however, quadrats 
representing this regional FCT are primarily restricted to the major ridgelines of Jasper Hills, Blue 
Hills, Mount Karara and Mungada Ridge) 

 Some similarity to regional FCTs 2, 12 and 7, none of which are regionally restricted (mapped over 
4.5 %, 3.0 % and 11.6 % of the Regional Mapping survey area, respectively) 

 Regional FCTs 1, 2 and 12 were considered by Woodman Environmental (2012) to form part of the 
‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 
formation)’ PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified together in the combined dataset analysis dendrogram, however 
also classified in proximity to some quadrats established outside the Study Area 

25 1.4 Considered significant in a local context: 

 Mapped in a small number of relatively 
large occurrences in the Study Area 

 Associated with restricted landform (BIF) 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area) 

Considered potentially significant in a regional context (forms part of PEC): 

 Similar to regional FCTS 1 and 2, which are considered potentially significant at a regional scale 
(moderately restricted, mapped over 1.3 % and 4.5 % of the Regional Mapping survey area, 
respectively; however, they were considered by Woodman Environmental (2012) to form part of 
the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 
formation)’ PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified together and were not classified in proximity to quadrats 
established outside the Study Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

26 1.3 Considered significant in a local context: 

 Mapped over several relatively large 
occurrences in the Study Area 

 Associated with restricted landform (BIF) 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area) 

Considered potentially significant in a regional context (forms part of PEC): 

 Considered representative of regional FCT 10, which is considered potentially significant at a 
regional scale (mapped over 3.7 % of the Regional Mapping survey area; however, this FCT was 
considered by Woodman Environmental (2012) to form part of the ‘Blue Hills (Mount 
Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone formation)’ PEC (P1) 
based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified together in the combined dataset analysis dendrogram, however 
also classified in proximity to some quadrats that were established outside the Study Area. These 
quadrats are primarily restricted to the major ridgelines of Jasper Hills, Blue Hills, Chulaar Hill, 
Mount Karara and Mungada Ridge 

27 1.1 Considered significant in a local context: 

 Mapped over several very small to 
relatively large occurrences in the Study 
Area 

 Associated with restricted landform (BIF) 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area) 

Considered potentially significant in a regional context (forms part of PEC): 

 Although VU 27 did not have strong similarities to any one particular regional FCT, it shows 
similarities to a variety of FCTs, primarily FCTs 12 and 7 (neither of which are regionally restricted; 
mapped over 3.0 % and 11.6 % of the Regional Mapping survey area, respectively), and to a lesser 
extent FCTs 9, 6, 26 and 28 (none of which are regionally restricted; mapped over 5.0 %, 2.9 %,  
6.5 % and 1.8 % of the Regional Mapping survey area, respectively) 

 Regional FCTs 6 and 12 were considered by Woodman Environmental (2012) to form part of the 
‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 
formation)’ PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified with other quadrats that were established both within and outside 
the Study Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

28 1.5 Considered significant in a local context: 

 Mapped over several large occurrences in 
the Study Area 

 Occurs on restricted landform (BIF and 
granite) 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area) 

Considered potentially significant in a regional context (forms part of PEC): 

 Similar to regional FCTs 4 (regionally restricted; mapped over 0.2 % of the Regional Mapping 
survey area) and 10 (not regionally restricted; mapped over 3.7 % of the Regional Mapping survey 
area) 

 Some similarity to regional FCTs 6 and 9, neither of which are regionally restricted (mapped over 
2.9 % and 5.0 % of the Regional Mapping survey area, respectively) 

 Regional FCTs 4, 6 and 10 were considered by Woodman Environmental (2012) to form part of the 
‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation complexes (banded ironstone 
formation)’ PEC (P1) based on comparison with Karara–Mungada Survey FCTs 

 Considered to form part of the ‘Blue Hills (Mount Karara/Mungada Ridge/Blue Hills) vegetation 
complexes (banded ironstone formation)’ PEC (P1) based on comparison of Study Area quadrats 
with Karara–Mungada Survey FCTs 

 Study Area quadrats classified with other quadrats that were established both within and outside 
the Study Area in the combined dataset analysis dendrogram 

29 8.4 Not considered significant in a local context: 

 Mapped over many large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted in the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 7, which is not considered significant (mapped over 11.6 % of the Regional 
Mapping survey area) 

 Some similarity to regional FCTs 9, 10 and 11, none of which are regionally restricted (mapped 
over 5.0 %, 3.7 % and 2.2 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified with other quadrats that were established both within and outside 
the Study Area in the combined dataset analysis dendrogram 

30 13.4 Not considered significant in a local context: 

 Mapped over many large occurrences in 
the Study Area 

 Does not occur on a restricted landform 

 Not restricted in the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 7, which is not considered significant (mapped over 11.6 % of the Regional 
Mapping survey area) 

 Some similarity to regional FCTs 13, 10, 6 and 18, none of which are regionally restricted (mapped 
over 3.2 %, 3.7 %, 2.9 % and 1.4 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified with other quadrats that were established both within and outside 
the Study Area in the combined dataset analysis dendrogram 
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VU % of 
Study Area 

Significance in a Local Context Significance in a Regional Context* 

31 1.5 Not considered significant in a local context: 

 Mapped over several relatively large 
occurrences in the Study Area 

 Does not occur on a restricted landform 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area); however, it is 
likely this VU extends more broadly 
outside the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCTs 8 (regionally restricted; mapped over 0.4 % of the Regional Mapping 
survey area) and 13, (not regionally restricted; mapped over 3.2 % of the Regional Mapping survey 
area) 

 Some similarity to regional FCTs 7 and 9, none of which are considered significant (mapped over 
11.6 % and 5.0 % of the Regional Mapping survey area, respectively) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 

32 1.9 Not considered significant in a local context: 

 Mapped over several relatively large 
occurrences in the Study Area 

 Does not occur on a restricted landform 

 Moderately restricted extent in the Study 
Area (mapped over < 2 % of the total 
area of the Study Area); however, it is 
likely this VU extends more broadly 
outside the Study Area 

Not considered potentially significant in a regional context: 

 Similar to regional FCT 11, which is not considered significant (mapped over 2.2 % of the Regional 
Mapping survey area) 

 Study Area quadrats classified in proximity to quadrats that were established outside the Study 
Area in the combined dataset analysis dendrogram 
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APPENDIX E 

FCTs Defined by the Karara–Mungada Survey 

(Woodman Environmental, 2008)   



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix E 
21553_R01_KAR_Karara Impact Assessment_Draft V1 2 

Note: FCT descriptions appear as they did in Woodman Environmental (2008) and have not been updated for 

taxonomy. 

Changes to significant flora status since the preparation of the Karara–Mungada Survey report (Woodman 

Environmental, 2008) are indicated by footnotes in the first instance. 

 

Super Group 1:  Woodlands and Shrublands in Depressions, Saline Flats, Flats and Lower Slopes on 

predominantly silty-loam soils 

FCT 1a: Open Woodland of Eucalyptus loxophleba subsp. supralaevis with Open Shrubland dominated 

by Acacia tetragonophylla and Acacia obtecta over chenopod species including Sclerolaena 

fusiformis, Sclerolaena diacantha and Rhagodia drummondii on flats and drainage depressions. 

FCT 1a was mapped over several areas within the project survey area, as well as part of a 

mosaic with FCT 2 where clear differentiation between the two were impossible to determine 

using the aerial photography. Areas of FCT 1b can also be found in amongst FCT 1a. It was 

mapped predominantly on flats and drainage lines/depressions on heavier soils. 

Acacia obtecta and Senna artemisioides subsp. filifolia are indicator species for FCT 1a. A total 

of 137 plant taxa have been recorded from areas mapped as FCT 1a, including 3 weed taxa. 

Rhodanthe collina (P1)14, and Gunniopsis rubra15 and Persoonia pentasticha (both P3) was 

recorded within FCT 1a. The mean species richness of FCT 1a was 17.7 ± 5.1 taxa per quadrat. 

FCT 1b: Shrubland dominated by Acacia species including Acacia burkittii, Acacia tetragonophylla and 

Acacia inceana subsp. inceana over mixed species including Eremophila pantonii, Solanum 

nummularium and Rhagodia drummondii on flats with occasional ironstone/granite gravels. 

FCT 1b was mapped mainly in the northern section of the project survey area, and south of 

Mungada Ridge. It consists of an Acacia shrubland, usually immediately upslope of, or 

intermixed on flats with, FCT 1a. Comesperma integerrimum is the primary indicator species 

recorded for FCT 1b. A total of 135 plant taxa, including 1 weed taxa, have been recorded from 

areas mapped as FCT 1b. Gunniopsis divisa (P1)16, and Gunniopsis rubra and Persoonia 

pentasticha (both P3) were recorded within FCT 1b. The mean species richness of FCT 1b was 

21.2 ± 3.4 taxa per quadrat. 

FCT 2: Open Woodland of Eucalyptus loxophleba subsp. supralaevis and/or Eucalyptus striaticalyx 

subsp. striaticalyx over Shrubland of mixed species including Acacia erinacea, Eremophila 

pantonii and Senna stowardii over mixed species including Sclerolaena fusiformis and Scaevola 

spinescens on flats and rocky lower slopes with ironstone gravels. 

FCT 2 was mainly dominated by Eucalyptus striaticalyx subsp. striaticalyx, however Eucalyptus 

loxophleba subsp. supralaevis was also present in some areas. It was mapped over areas with 

slightly rockier soils than FCT 1a, with calcrete present in areas dominated by Eucalyptus 

striaticalyx subsp. striaticalyx. It was mapped as a mosaic with FCT 1a through the central part 

                                                             
14 Rhodanthe collina is now listed as P3. 
15 Gunniopsis rubra is no longer listed as significant. 
16 Gunniopsis divisa is now listed as P3. 
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of the project survey area, where it was difficult to distinguish boundaries from aerial 

photography. 

Indicator species included Acacia erinacea, Eremophila oppositifolia, Rhagodia drummondii 

(also common in FCT 1a and 1b) and Senna stowardii. A total of 167 plant taxa, including 9 

weed taxa, have been recorded from areas mapped as FCT 2. Gunniopsis divisa and Rhodanthe 

collina (both P1), Gunniopsis rubra and Persoonia pentasticha (all P3) were recorded within 

FCT 2. The mean species richness of FCT 2 was 35.2 ± 27.1 taxa per quadrat. 

FCT 3: Open Woodland of Eucalyptus kochii subsp. ?plenissima or Shrubland of Acacia 

tetragonophylla, Acacia burkittii and Acacia assimilis subsp. assimilis over mixed species 

including Rhagodia drummondii, Scaevola spinescens, Philotheca brucei subsp. brucei and 

Eremophila clarkei on flats to mid slopes with ironstone gravels and rarely BIF. 

FCT 3 was mapped in several discrete areas, usually on the lower slopes of rocky hills. It was 

dominated by Eucalyptus kochii subsp. ?plenissima, however some quadrats were missing the 

tree overstorey layer. The soils were usually gravely in comparison to those of FCT 1a and FCT 

2.  

Eucalyptus kochii and Philotheca brucei subsp. brucei are indicator species of FCT 3. A total of 

207 plant taxa, including 3 weed taxa, have been recorded from areas mapped as FCT 3. Acacia 

karina (P2)17, and Persoonia pentasticha and Drummondita fulva (both P3) were recorded 

within FCT 3. The mean species richness of FCT 3 was 30.6 ± 13.5 taxa per quadrat. 

FCT 4: Shrubland dominated by Acacia ramulosa subsp. ramulosa over sparse mixed species on flats 

and slopes. 

FCT 4 was mapped in several discrete locations, usually downslope of rocky hills. Indicator 

species for FCT 4 are Acacia ramulosa var. ramulosa and Monachather paradoxa. A total of 100 

plant taxa, including 6 weed taxa, have been recorded from areas mapped as FCT 4. Gunniopsis 

divisa (P1), Gunniopsis rubra, Persoonia pentasticha and Drummondita fulva (all P3) as well as 

Calotis sp. Perrinvale Station (R.J. Cranfield 7096)18 were recorded within FCT 4. The mean 

species richness of FCT 4 was 23 ± 23.3 taxa per quadrat. 

FCT 5a: Shrubland of Acacia tetragonophylla and Acacia burkittii over species including Grevillea 

extorris, Thryptomene costata and Borya sphaerocephala on flats and lower slopes usually 

underlain by granite. 

FCT 5a was mapped on areas underlain by granite, on several areas scattered throughout the 

project survey area. It was particularly prevalent to the south-west of Mt Karara, adjoining 

areas underlain by granite nearer Karara Homestead. Borya sphaerocephala, Grevillea extorris, 

Mirbelia microphylla and Thryptomene costata are indicator species for FCT 5a. A total of 65 

plant taxa, including 1 weed taxa, have been recorded from areas mapped as FCT 5a. 

Rhodanthe collina (P1), Calandrinia kalanniensis (P2) and Persoonia pentasticha (P3) were 

                                                             
17 Acacia karina (P2) is now Acacia karinae (P1). 
18 Calotis sp. Perrinvale Station (R.J. Cranfield 7096) is listed as P3. 
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recorded at quadrats and/or detailed recording sites in FCT 5a. The mean species richness of 

FCT 5a was 15.7 ± 0.6 taxa per quadrat. 

FCT 5b: Shrubland dominated by Acacia ramulosa subsp. ramulosa and Acacia burkittii and usually 

with Allocasuarina dielsiana over mixed species including Eremophila oldfieldii subsp. oldfieldii, 

Ptilotus obovatus var. obovatus and Zygophyllum ?fruticulosum on slopes with ironstone and 

quartz gravels. 

FCT 5b was mapped in two small areas to the south-east of Mt Karara, again with a granite 

influence. Indicator species included Allocasuarina dielsiana, Acacia acuaria, Eremophila 

oldfieldii subsp. oldfieldii, Zygophyllum ?fruticulosum and Maireana sp. A total of 60 plant taxa 

have been recorded from areas mapped as FCT 5b. Millotia dimorpha and Rhodanthe collina 

(both P1), Acacia karina (P2) and Persoonia pentasticha (P3) were recorded at quadrats and/or 

detailed recording sites in FCT 5b. The mean species richness of FCT 5b was 16.7 ± 3.5 taxa per 

quadrat. 

FCT 6: Shrubland of Melaleuca eleuterostachya and Acacia aneura var. ?argentea surrounding 

disturbed claypan area. 

FCT 6 was mapped in one discrete area in the northern section of the project survey area. It 

consists of vegetation surrounding a disturbed claypan area, and may be an artifact of previous 

grazing by stock. Only one quadrat was established in FCT 6. No indicator species are 

representative of FCT 6. A total of 9 plant taxa have been recorded from this area. 

FCT 7a: Open Scrub of Tecticornia disarticulata, Sclerolaena diacantha and Sclerolaena fusiformis on 

saline claypan. 

FCT 7a was mapped in one location, on a claypan located in the north-west of the project 

survey area. It was dominated by Tecticornia disarticulata, and had a dense infestation of the 

Declared Plant Echium plantagineum (Paterson’s Curse), which was most likely introduced by 

grazing stock. Eremophila glabra, Tecticornia disarticulata, Zygophyllum auriculatum and 

*Corchorus sp. (also present to a large extent in FCT 7b) are indicator species for FCT 7a. A 

total of 30 plant taxa, including 3 weed taxa, were recorded from this FCT. The mean species 

richness of FCT 7a was 16 ± 0 taxa per quadrat. 

FCT 7b: Woodland of Eucalyptus loxophleba subsp. supralaevis over Muehlenbeckia florulenta, 

Teucrium racemosum and Sclerolaena fusiformis on open drainage depression. 

FCT 7b was mapped in one location, a drainage depression on gilgai clay, which collects run-off 

from Mungada Ridge and adjacent hills. Eucalyptus loxophleba subsp. supraelaevis, and 

especially Muehlenbeckia florulenta and Teucrium racemosum are all indicator species for FCT 

7b. A total of 37 plant taxa, including 5 weed taxa, have been recorded from this FCT. The 

mean species richness of FCT 7b was 10.5 ± 0.7 taxa per quadrat. 

The vegetation of this FCT is similar to that recorded in the ‘Thundelarra Lignum Swamp’ 

(located approximately 70 km east northeast from the project survey area), which is a listed 

swamp under the Australian Wetlands Database (DEWR, 2007), and covers an area of 

approximately 135 ha. That particular wetland supports a significant example of ‘lignum-

canegrass’ community, which occurs very sparsely from Carnarvon to Kalgoorlie. Indundation 



 

FLORA, VEGETATION AND FAUNA IMPACT ASSESSMENT  Appendix E 
21553_R01_KAR_Karara Impact Assessment_Draft V1 5 

of the ‘Thundelarra Lignum Swamp’ occurs very sporadically, and is a significant breeding area 

for waterbird species.  

Payne et al. (1998) refers to 'drainage focus sclerophyll habitats' as making up a very small 

proportion of the survey area, and FCT 7b is similar to LISW (Lignum swamp) described by 

Payne et al. (1998). 

FCT 7c: Open Woodland of Eucalyptus loxophleba subsp. supralaevis or Eucalyptus striaticalyx subsp. 

striaticalyx or Shrubland of Melaleuca lateriflora subsp. acutifolia over chenopod species 

including Sclerolaena diacantha, Maireana carnosa and Maireana thesioides on drainage 

depressions and lower slopes. 

FCT 7c was mapped in two locations, surrounding FCT 7a where Eucalyptus loxophleba subsp. 

supralaevis and Eucalyptus striaticalyx subsp. striaticalyx are the dominant species, and 

surrounding FCT 7b, where Melaleuca lateriflora subsp. acutifolia is predominant. Maireana 

carnosa, Maireana georgei, Melaleuca lateriflora subsp. acutifolia and Sclerolaena diacantha 

are indicator species for FCT 7c. A total of 27 plant taxa, including 1 weed taxa, have been 

recorded from areas mapped as FCT 7c. The mean species richness of FCT 7c was 7.7 ± 1 taxa 

per quadrat. 

The vegetation description of the ‘Thundelarra Lignum Swamp’, as discussed under FCT 7b, 

also includes Melaleuca lateriflora and Melaleuca hamata, which is similar to the vegetation 

description of FCT 7c. 

FCT 7d: Heath dominated by Frankenia setosa on edge of Saline Claypan. 

FCT 7d was mapped in two locations adjacent to the saline claypan (FCT 7a). No permanent 

quadrats were established in this area. Establishment of permanent quadrats and re-analysis 

may group this area into FCT 7a. A total of 6 plant taxa have been recorded from areas 

mapped as FCT 7d. 
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Super Group 2:  Woodlands and Shrublands on Lower Slopes to Crests on rocky BIF or granite substrates 

FCT 8: Shrubland of mixed Acacia species, including Acacia assimilis subsp. assimilis, Acacia ramulosa 

subsp. ramulosa and Acacia burkittii, and Melaleuca nematophylla and Calycopeplus 

paucifolius with occasional Allocasuarina acutivalvis subsp. prinsepiana and Callitris 

columellaris, over mixed species including Eremophila latrobei subsp. latrobei, Eremophila 

clarkei, Philotheca sericea, Prostanthera magnifica and Aluta aspera subsp. hesperia on upper 

slopes and crests with BIF outcropping. 

FCT 8 was mapped over several discrete BIF ridges between Mt Karara and Mungada Ridge, 

and north of Mungada Ridge. Callitris columellaris is predominantly a species that prefers 

sandy soils, however was recorded growing on rock in this FCT. No significant indicator species 

have been pulled out for FCT 8. A total of 88 plant taxa including 1 weed species have been 

recorded from areas mapped as FCT 8. Rhodanthe collina (P1), Acacia karina (P2), 

Drummondita fulva, Grevillea scabrida and Micromyrtus trudgenii (all P3), as well as 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468)19 were recorded within FCT 8. The 

mean species richness of FCT 8 was 20.4 ± 4.1 taxa per quadrat. 

FCT 9: Shrubland of mixed Acacia species, including Acacia umbraculiformis, Acacia tetragonophylla 

and Acacia assimilis subsp. assimilis, and occasional Allocasuarina acutivalvis subsp. 

prinsepiana over mixed species including Eremophila clarkei, Eremophila latrobei subsp. 

latrobei, Philotheca brucei subsp. brucei, Philotheca sericea, Xanthosia bungei and Mirbelia 

bursarioides on mid slopes to crests with BIF or cherty soils. 

FCT 9 was mapped on the upper slopes and crest of the southern portion of Mungada Ridge, as 

well as on several smaller areas of BIF. FCT 9 was also mapped as a mosaic with FCT 11 where 

clear differentiation on the aerial photography could not be seen. Indicator species for FCT 9 

included Astroloma serratifolium, Hibbertia arcuata, Mirbelia bursarioides and Prostanthera 

patens. A total of 163 plant taxa, including 3 weed taxa, have been recorded from areas 

mapped as FCT 9. Micromyrtus acuta20 and Rhodanthe collina (both P1), Austrostipa blackii, 

Drummondita fulva, Micromyrtus trudgenii and Polianthion collinum (all P3) were recorded 

within FCT 9. Calotis sp. Perrinvale Station (R.J. Cranfield 7096) and Lepidosperma sp. Blue Hills 

(A. Markey & S. Dillon 3468) were recorded within FCT 9. The mean species richness of FCT 9 

was 36.9 ± 19.3 taxa per quadrat. 

FCT 10a: Dense Shrubland of mixed Acacia species including Acacia tetragonophylla and Acacia 

exocarpoides, and Allocasuarina acutivalvis subsp. prinsepiana with occasional Eucalyptus 

petraea over mixed species including Calycopeplus paucifolius, Dodonaea inaequifolia, 

Philotheca sericea and occasional Acacia woodmaniorum on upper slopes to crests on BIF. 

FCT 10a was mapped in two small areas on the crest of the Mungada Ridge on BIF. Several 

strong indicator species for FCT 10a include Acacia woodmaniorum (DRF)21, Alyxia buxifolia, 

Eremophila serrulata and Eucalyptus petraea. A total of 109 plant taxa, including 13 weed taxa, 

have been recorded within areas mapped as FCT 10a. Rhodanthe collina (P1), Micromyrtus 

trudgenii and Polianthion collinum (both P3) and Lepidosperma sp. Blue Hills (A. Markey & S. 

                                                             
19 Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) is now listed as P1. 
20 Micromyrtus acuta is now listed as P3. 
21 Acacia woodmaniorum is listed as T. 
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Dillon 3468) were recorded within FCT 10a. The mean species richness of FCT 10a was 41.2 ± 

24.8 taxa per quadrat. 

FCT 10b: Dense Shrubland of mixed Acacia species including Acacia tetragonophylla and Calycopeplus 

paucifolius over mixed species including Dodonaea viscosa subsp. spatulata, Philotheca 

sericea, Micromyrtus trudgenii, Eremophila latrobei subsp. latrobei and Prostanthera patens on 

upper slopes to crests on BIF. 

Two areas of FCT 10b have been mapped on Mungada Ridge, on the edge of BIF outcropping, 

and 3 small areas were mapped to the east and west of Mt Karara. Acacia aulacophylla and 

Micromyrtus trudgenii (P3) are indicator species for FCT 10b, however Prostanthera patens 

was also recorded widely in this FCT. A total of 127 plant taxa, including 7 weed taxa, have 

been recorded in areas mapped as FCT 10b. Acacia woodmaniorum (DRF), Rhodanthe collina 

(P1), Acacia karina (P2), Drummondita fulva, Micromyrtus trudgenii and Polianthion collinum 

(both P3) and Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) were recorded within 

FCT 10b. The mean species richness of FCT 10b was 40.3 ± 19.0 taxa per quadrat. 

FCT 11: Shrubland of Acacia species dominated by Acacia umbraculiformis over mixed species 

including Aluta aspera susp. hesperia, Mirbelia bursarioides, Philotheca sericea and 

Micromyrtus trudgenii on lower slopes to upper slopes with ironstone gravels and occasional 

BIF. 

FCT 11 was mapped along the western slope of Mungada Ridge, on BIF to the north-west of 

Mungada and also as a mosaic with FCT 9 on the northern slopes of Mungada Ridge. 

Philotheca sericea and Aluta aspera subsp. hesperia are indicator species of FCT 11, with some 

areas of FCT 11 being dominated by the latter with very little overstorey cover. A total of 102 

plant taxa, including 2 weed taxa, have been recorded in areas mapped as FCT 11. Melaleuca 

barlowii22, Micromyrtus acuta and Rhodanthe collina (all P1), Drummondita fulva, Grevillea 

globosa, Micromyrtus trudgenii and Polianthion collinum (all P3), as well as Lepidosperma sp. 

Blue Hills (A. Markey & S. Dillon 3468) were recorded in FCT 11. The mean species richness of 

FCT 11 was 18.6 ± 11.2 taxa per quadrat. 

FCT 12: Shrubland of Acacia species including Acacia assimilis subsp. assimilis, Acacia ramulosa subsp. 

ramulosa, Acacia exocarpoides and Acacia sibina over mixed species including Hibbertia 

arcuata, Calycopeplus paucifolius and Grevillea obliquistigma subsp. obliquistigma on flats to 

mid to upper slopes with ironstone gravels. 

FCT 12 was mapped on 3 small ironstone rises to the south-east of Mt Karara, as well as on the 

northern extension of Mt Karara, and the bulk of the western portion of Mungada Ridge. Only 

one indicator species, Acacia assimilis var. assimilis, has been identified for this FCT. A total of 

117 plant taxa, including 2 weed taxa, have been recorded within areas mapped as FCT 12. 

Acacia woodmaniorum (DRF), Micromyrtus acuta and Rhodanthe collina (both P1), Acacia 

karina (P2), as well as Drummondita fulva and Micromyrtus trudgenii (both P3) were all 

recorded within FCT 12. Calotis sp. Perrinvale Station (R.J. Cranfield 7096) and Lepidosperma 

                                                             
22 Melaleuca barlowii is now listed as P3. 
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sp. Blue Hills (A. Markey & S. Dillon 3468) were also recorded in FCT 12. The mean species 

richness of FCT 12 was 16.9 ± 11.6 taxa per quadrat. 

FCT 13: Dense Shrubland of Allocasuarina acutivalvis subsp. prinsepiana with Melaleuca nematophylla 

over Grevillea paradoxa, Xanthosia bungei and Lepidosperma sp. Blue Hills (A. Markey & S. 

Dillon 3468) on mid to upper slopes on BIF. 

FCT 13 was mapped over the majority of Mt Karara, as well as on part of the Mungada Ridge. 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) and Grevillea paradoxa are indicator 

species for FCT 13, and are particularly prevalent on Mt Karara. A total of 184 plant taxa, 

including 9 weed taxa, have been recorded from areas mapped as FCT 13. Acacia 

woodmaniorum (DRF), Millotia dimorpha and Rhodanthe collina (both P1), Acacia karina (P2) 

and Drummondita fulva and Micromyrtus trudgenii (both P3) were all recorded within FCT 13. 

Lepidosperma sp. Blue Hills (A. Markey & S. Dillon 3468) were also recorded in FCT 13. The 

mean species richness of FCT 13 was 47.6 ± 11.2 taxa per quadrat. 

FCT 14: Shrubland of Acacia species including Acacia assimilis subsp. assimilis and Acacia ramulosa 

subsp. ramulosa and Allocasuarina acutivalvis subsp. prinsepiana with emergent Eucalyptus 

leptopoda subsp. elevata over mixed species including Aluta aspera subsp. hesperia, 

Prostanthera magnifica and Grevillea obliquistigma subsp. obliquistigma on slopes and ridges. 

FCT 14 was mapped on the south and western faces of Mt Karara, the southern slopes of 

Mungada Ridge and on crests at Mungada Ridge. Indicator species for FCT 14 included 

Eremophila latrobei subsp. latrobei, Thysanotus manglesianus, Cheilanthes adiantoides, and 

Prostanthera magnifica. A total of 154 plant taxa, including 3 weed taxa, have been recorded 

from areas mapped as FCT 14. Millotia dimorpha (P1), Acacia karina (P2), Drummdonita fulva 

(P3), Calotis sp. Perrinvale Station (R.J. Cranfield 7096) and Lepidosperma sp. Blue Hills (A. 

Markey & S. Dillon 3468) were also recorded in FCT 14. The mean species richness of FCT 14 

was 48.4 ± 9.3 taxa per quadrat. 
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Super Group 3:  Shrublands with occasional emergent Eucalyptus spp. on Flats to Mid Slopes on clay-

loams with ironstone gravels 

FCT 15: Shrubland of mixed Acacia species including Acacia burkittii, Acacia assimilis subsp. assimilis, 

Acacia coolgardiensis subsp. latior and Acacia sibina with Melaleuca hamata over Eremophila 

spp., Malleostemon tuberculatus and Philotheca deserti subsp. deserti on flats and lower 

slopes. 

FCT 15 was mapped widely over the project survey area, usually on rocky/gravelly lower slope 

areas, and was also mapped in a mosaic with FCT 16 and FCT 17 in areas where they could not 

be distinguished using aerial photography. Indicator species were Amphipogon caricinus var. 

caricinus (also recorded at FCT 7b and FCT 16) and Philotheca deserti subsp. deserti. A total of 

114 plant taxa including 1 weed species were recorded within areas mapped as FCT 15 

(including quadrats and detailed recording sites nominated as FCT 15). Four Priority flora taxa 

were recorded within quadrats and/or detailed recording sites in FCT 15, including 

Chamelaucium sp. Yalgoo (Y. Chadwick 1816) (P1)23, and Grevillea globosa, Gunniopsis rubra, 

Micromyrtus trudgenii and Persoonia pentasticha (all P3). The mean species richness of FCT 15 

was 16.3 ± 3.7 taxa per quadrat. 

FCT 16: Shrubland of Acacia species dominated by Acacia coolgardiensis subsp. latior and Melaleuca 

leiocarpa with emergent Eucalyptus leptopoda var. arctata over mixed species including 

Wrixonia prostantheroides, Enekbatus stowardii, Aluta aspera subsp. hesperia and Hibbertia 

stenophylla on flats to mid slopes. 

FCT 16 was mapped across the project survey area, individually and also in a mosaic with both 

FCT 15 and FCT 17 where the individual FCTs could not be distinguished on aerial photography. 

FCT 16 was mapped mainly on lower slopes with rocky/gravelly soils. Acacia latior (R.S. Cowan 

& Maslin) Maslin & Buscomb ms. and to a greater extent Melaleuca leiocarpa are indicator 

species for FCT 16. A total of 113 plant taxa, including 1 weed taxa, were recorded in areas 

mapped as FCT 16 (including quadrats and detailed recording sites nominated as FCT 15). 

Melaleuca barlowii (P1) and Drummondita fulva, Grevillea globosa, Gunniopsis rubra and 

Persoonia pentasticha (all P3) were all recorded at quadrats and/or detailed recording sites in 

FCT 16. The mean species richness of FCT 16 was 13.6 ± 4.5 taxa per quadrat. 

FCT 17: Shrubland of Acacia species dominated by Acacia sibina and Acacia coolgardiensis subsp. latior 

with Melaleuca hamata and/or Melaleuca leiocarpa with emergent Eucalyptus ewartiana on 

flats. 

Although FCT 17 was separated out as an individual FCT based on statistical analysis of 

quadrats, it was only mapped within the project survey area in a mosaic with FCT 4. Indicator 

species for FCT 17 were Acacia sibina and Eucalyptus ewartiana. A total of 53 plant taxa, 

including 1 weed taxa, and Drummondita fulva, Gunniopsis rubra and Persoonia pentasticha 

(both P3) were recorded in quadrats and detailed recording sites nominated as FCT 17. The 

mean species richness of FCT 17 was 10.7 ± 2.1 taxa per quadrat. 

                                                             
23 Chamelaucium sp. Yalgoo (Y. Chadwick 1816) (P1) is not currently known from within the local area and is likely a misidentification of Chamelaucium 

pauciflorum subsp. Perenjori (B.J. Conn 2181). 
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