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EXECUTIVE SUMMARY 

Toro Energy Limited commissioned ecologia Environment to undertake a desktop assessment of 
short-range endemic invertebrate fauna of the proposed haul road alignment connecting the 
Millipede and Lake Maitland deposits from approximately 25 km south-east of Wiluna to 
approximately 100 km south-east of Wiluna. 

Several previous fauna surveys have been undertaken in the vicinity of the study area.  Thus, there is 
a relatively high level of existing knowledge regarding the short range endemic fauna of the region. 

Six broad-scale terrestrial fauna habitat types have been identified within the study area based on 
recent habitat mapping conducted in the area: 

 Mulga over spinifex sandplain 

 Mulga over stony tussock grassland 

 Mallee/mulga over spinifex sandplain 

 Melaleuca woodland over calcrete flats 

 Stony hills and footslopes 

 Low halophytic shrubland. 

107 invertebrate taxa from SRE groups have been identified as potentially occurring within the study 
area.  

Of these, 54 are considered to be potential SREs according to WA Museum guidelines. However, it 
should be noted that these guidelines assign potential SRE status to any taxon which is poorly 
understood taxonomically, or cannot be identified to species level or equivalent. Those taxa 
considered most likely to represent true SRE taxa are: 

 Mygalomorph spiders: Aname ‘sp. B’, Aname MYG176, Aname MYG227, Kwonkan MYG175, 
Kwonkan MYG194 

 Scorpions: Urodacus ‘lakeway1’, Urodacus ‘lakeway2’, Urodacus ‘maitland1’, Urodacus 
‘maitland2’, Urodacus ‘yeelirrie’ 

 Pseudoscorpions: Beierolpium ‘sp. 8/2’, Beierolpium ‘sp. 8/3’, Beierolpium ‘sp. 8/4 small’, 
Linnaeolpium sp., Xenolpium ‘PSE064’ 

 Isopods: Acanthodillo sp. nov. 7, Buddelundia sp. nov. 46, Cubaris sp. wiluna, 
Pseudodiploexochus sp. nov., Isopoda nov. genus nov. species 

Potential impacts to SRE invertebrate fauna as a result of the proposed haul road alignment have 
been considered. It has been assessed that all potential impacts are of minor risk to potential SRE 
invertebrate fauna that occur in the vicinity of the study area. 
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1 INTRODUCTION 

1.1 PROJECT OVERVIEW 

Toro Energy Limited (Toro) has recently been granted approval for the Wiluna Uranium Project, 
which involves mining uranium at both the Centipede and Lake Way deposits. Toro have recently 
acquired an additional two deposits, Millipede and Lake Maitland, and plans to seek environmental 
approvals for these, as well as a haul road that connects the two. This is known as the “Extension to 
the Wiluna Uranium Project”. 

Toro commissioned ecologia Environment (ecologia) to undertake a desktop assessment of short-
range endemic (SRE) invertebrate fauna of the proposed haul road alignment connecting the 
Millipede and Lake Maitland deposits (the study area). The study area for haul road assessments is 
approximately 80 km long and 320 m wide (2,108 ha). However, the actual direct disturbance area 
(including road corridor, borrow pits and water filling stations) is just 243.9 ha, and an overall 
development evelope of 327.8 ha. The study area is located on Barwidgee and Lake Way Stations, 
with the northern end (Millipede) located approximately 25 km south-east of Wiluna and the 
southern end (Lake Maitland), located approximately 100 km south-east of Wiluna (Figure 1.1).  

1.2 LEGISLATIVE FRAMEWORK 

The Environmental Protection Act 1986 is “an Act to provide for an Environmental Protection 
Authority, for the prevention, control and abatement of environmental pollution, for the 
conservation, preservation, protection, enhancement and management of the environment and for 
matters incidental to or connected with the foregoing.”  Section 4a of this Act outlines five principles 
that are required to be addressed to ensure that the objectives of the Act are addressed.  Three of 
these principles are relevant to native fauna: 

 The Precautionary Principle 

Where there are threats of serious or irreversible damage, lack of full scientific certainty should 
not be used as a reason for postponing measures to prevent environmental degradation. 

 The Principles of Intergenerational Equity 

The present generation should ensure that the health, diversity and productivity of the 
environment is maintained or enhanced for the benefit of future generations. 

 The Principle of the Conservation of Biological Diversity and Ecological Integrity 

Conservation of biological diversity and ecological integrity should be a fundamental 
consideration. 

In addition to these principles, projects undertaken as part of the Environmental Impact Assessment 
(EIA) process are required to address guidelines produced by the Environmental Protection Authority 
(EPA). In this case, the relevant guidelines are: 

 EPA Guidance Statement No. 20: Sampling of Short Range Endemic Invertebrate Fauna for 
Environmental Impact Assessment in Western Australia (EPA 2009) 

 EPA Guidance Statement No. 56: Terrestrial Fauna Surveys for Environmental Impact 
Assessment in Western Australia (EPA 2004) 

 Principles outlined in EPA Position Statement No. 3: Terrestrial Biological Surveys as an 
Element of Biodiversity Protection (EPA 2002) 

http://www.ecologia.com.au/
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In relation to terrestrial short range endemic (SRE) fauna, the EPA Guidance Statement No. 20 states 
that: 

“Given their potential to be restricted at small spatial scales, SRE species are generally at greater risk 
of changes in conservation status, local population or taxon extinctions than other, more widely 
distributed taxa. This risk can be increased by pre-existing threatening processes or as a result of the 
cumulative impact of developments. Some key threatening processes for SRE fauna include: 

• clearing of native vegetation (habitat removal); 

• changes to fire regimes; 

• introduction and/or spread of weeds and soil pathogens; 

• fragmentation and subdivision of habitats; and 

• changes to surface hydrology.”  

In addition, it indicates that while some better-known SRE species have been gazetted as threatened 
or endangered under State legislation (WC Act) and/or Commonwealth legislation (EPBC Act) 
(Appendix A), the majority have not.  Often the lack of knowledge about these species precludes 
their consideration for gazettal as threatened or endangered.  Gazettal under legislation should, 
therefore, not be the only conservation consideration in environmental impact assessment. 

Native fauna in Western Australia that are formally recognised as rare, threatened with extinction, or 
as having high conservation value are protected at a federal level under the Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act) and at a state level under the Wildlife 
Conservation Act 1950 (WC Act).  International agreements include the Japan-Australian Migratory 
Bird Agreement (JAMBA) and the China-Australia Migratory Bird Agreement (CAMBA). 

The EPBC Act was developed to provide for the protection of the environment, especially those 
aspects of the environment that are matters of national environmental significance, to promote 
ecologically sustainable development through the conservation and ecologically sustainable use of 
natural resources, and to promote the conservation of biodiversity.  The EPBC Act includes provisions 
to protect native species (and in particular to prevent the extinction and promote the recovery of 
threatened species) and to ensure the conservation of migratory species.  In addition to the 
principles outlined in Section 4a of the EPBC Act, Section 3a of the EPBC Act includes a principle of 
ecologically sustainable development dictating that decision-making processes should effectively 
integrate both long-term and short-term economic, environmental, social and equitable 
considerations.  Schedule 1 of the EPBC Act contains a list of species that are considered Extinct, 
Extinct in the Wild, Critically Endangered, Endangered, Vulnerable and Conservation Dependent.  
Definitions of categories relevant to fauna occurring or potentially occurring in the study area are 
provided in Appendix A. 

The WC Act was developed to provide for the conservation and protection of wildlife in Western 
Australia. Under Section 14 of this Act, all flora and fauna within Western Australia is protected; 
however, the Minister may, via a notice published in the Government Gazette, declare a list of fauna 
identified as rare, likely to become extinct, or otherwise in need of special protection (Appendix A).  
The current listing was gazetted in December 2014. 

In addition, the Department of Parks and Wildlife (DPaW) maintains a Threatened and Priority list.  
Threatened flora and fauna that is listed as Schedule 1 under the WC Act are further ranked by the 
DPaW according to their level of threat using IUCN Red List criteria.  Species can be listed as Critically 
Endangered (CR), Endangered (EN) and Vulnerable (VU).  Species that have not yet been adequately 
surveyed to be listed under Schedule 1 or 2 are listed as Priorities 1, 2 or 3, which are ranked in order 
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of priority for survey and evaluation of conservation status so that consideration can be given to their 
declaration as threatened fauna.  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 list for 
other than taxonomic reasons, are placed in Priority 4. These species require regular monitoring.  
Conservation Dependent species are placed in Priority 5. The three Threatened and five Priority 
codes are summarised in Appendix A. 

1.3 SHORT RANGE ENDEMIC FAUNA: A REVIEW 

The decline in biodiversity of terrestrial communities has already been observed both nationally and 
state-wide (CALM 2004).  There is also an increasing shift in environmental protection from species-
based conservation to biodiversity-based conservation (Chessman 1995; Burbidge et al. 2000; 
McKenzie et al. 2000) and one of the important considerations involved in this is the presence of 
endemic species. 

Endemism refers to the restriction of species to a particular area, whether it is at the continental, 
national or local level (Allen et al. 2002).  Short range endemism refers to endemic species whose life 
history often precludes traveling distances further than several meters, thus limiting their range.  For 
the purpose of this report, the term short range endemic does not include subterranean species or 
species of short range endemic vertebrates, but rather refers to epigean, invertebrate species.   

This review focuses on SREs, outlines the major paths to short-range endemism, the current 
knowledge of short-range endemism in Australia and the conservation significance of such species.  It 
is important to note that the individual taxa and broader groups discussed are not an exhaustive list 
of all SREs.  This is due to the fact that SRE are dominated by invertebrate species, which are 
historically understudied and in many cases lack formal descriptions.  An extensive, reliable 
taxonomic evaluation of these species has begun only relatively recently and thus the availability of 
literature relevant to SREs is relatively scarce. 

1.3.1 Processes promoting short-range endemism 

Short-range endemism is influenced by numerous processes, which generally contribute to the 
isolation of a species.  A number of factors, including the ability and opportunity to disperse, life 
history, physiology, habitat requirements, habitat availability, biotic and abiotic interactions, and 
historical conditions, influence not only the distribution of a taxon, but also the tendency for 
differentiation and speciation (Ponder and Colgan 2002). 

Isolated populations of plants and animals tend to differentiate both morphologically and genetically 
as they are influenced by different selective pressures over time.  Additionally, a combination of 
novel mutations and genetic drift promote the accumulation of genetic differences between isolated 
populations.  Conversely, the maintenance of genetic similarity is promoted by a lack of isolation 
through migration between the populations, repeated mutation and balancing selection (Wright 
1943).  The level of differentiation and speciation between populations is determined by the relative 
magnitude of these factors, with the extent of migration generally being the strongest determinant. 
Migration is hindered by the poor dispersal ability of the taxon as well as geographical barriers to 
impede dispersal.  In summary, those taxa that exhibit short-range endemism are generally 
characterised by poor dispersal, low growth rates, low fecundity and reliance on habitat types that 
are discontinuous (Harvey 2002). 

The historical connections between habitats are also important in determining species distributions 
and often explain patterns that are otherwise inexplicable by current conditions.  Many SREs are 
considered to be relictual taxa (remnants of species that have become extinct elsewhere) and are 
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confined to certain habitats, and in some cases, single geographic areas (Main 1996).  Relictual taxa 
include extremely old species that can be traced back to the Gondwanan periods (180-65 million 
years ago) and have a very restrictive biology (Harvey 2002). 

In Western Australia, relictual taxa generally occur in fragmented populations, from lineages reaching 
back to historically wetter periods.  For example, during the Miocene period (from 25 million to 13 
million years ago), the aridification of Australia resulted in the contraction of many areas of moist 
habitat and the fragmentation of populations of fauna occurring in these areas (Hill 1994).  With the 
onset of progressively dryer and more seasonal climatic conditions since this time, suitable habitats 
have become increasingly fragmented.  Relictual species now generally persist in habitats 
characterised by permanent moisture and shade, maintained by high rainfall and/or prevalence of 
fog.  This may be induced by topography or coastal proximity, or areas associated with freshwater 
courses (e.g. swamps or swampy headwaters of river systems), caves or microhabitats associated 
with southern slopes of hills and ranges, rocky outcrops, deep litter beds or various combinations of 
these features (Main 1996; Main 1999).  As a result, these habitats support only small, spatially 
isolated populations, which are further restricted by their low dispersal powers typical for all SRE 
species. 

1.3.2 Taxonomic groups likely to support short-range endemism 

1.3.2.1 Arachnids (Phylum: Arthropoda, Subclass: Arachnida) 

Four orders of arachnids can exhibit short-range endemism: Pseudoscorpiones (false scorpions), 
Scorpiones (true scorpions), Schizomida (short-tailed whip spiders) and Araneae (in particular, 
infraorder: Mygalomorphae or trap-door spiders).  Many mygalomorph trap-door spider species are 
vulnerable to disturbance and exhibit short-range endemism due to their limited ability to disperse.  
These spiders also have extreme longevity and the long-term persistence of females in a single 
burrow (Raven 1982).  Mygalomorph spiders are largely considered ‘old world’ spiders and, as such, 
are generally adapted to past climatic regimes making them vulnerable to desiccation in arid 
environments.  They use a variety of behavioural techniques to avoid desiccation, the most obvious 
of which is their burrow, which may reach up to 70 cm in depth (Main 1982).  Mygalomorph groups 
are thus capable of surviving on the periphery of the great central desert region and minor habitats 
within the general arid regions of the continent.   

Another member of the arachnid class, the Schizomida, is comprised entirely of SREs, with most 
recorded from single localities (Harvey 2002).  Forty-six schizomid species have been described in 
northern Australia.  Most are known to occur in the entrances to and inside caves, while the 
remainder occur in nearby habitats (Harvey 2002).   

Scorpions and pseudoscorpions also exhibit high degrees of endemism (Koch 1981; Harvey 1996). 
Scorpions are popularly thought of as desert animals although they can be found in most of 
Australia’s climatic zones.  

1.3.2.2 Isopods (Subphylum: Crustacea, Class: Malacostraca) 

There are currently around 10,215 described species of isopod classified into 11 suborders. However, 
there is little understanding of the taxonomy of Australian genera to date (Brusca and Brusca 2003; 
Judd et al. 2008).  Numerous species of terrestrial and subterranean isopods belonging to several 
different genera have been identified in Western Australia with several genera containing known and 
potential SREs including Pseudolaureola, Buddelundia, Cubaris and Platyarthridae (Judd 2009, 2010a, 
2011a). Many species have Gondwanan affinities suggesting that relictual habitats originating from 
much wetter climate periods persist across the State (Main 1987).  Due to a lack of taxonomic 
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knowledge and paucity of data, the precise distribution of each species is unknown and more 
taxonomic work at species level is required before the status of individual populations can be 
ascertained. 

1.3.2.3 Millipedes and centipedes (Phylum: Arthropoda, Class: Myriapoda) 

Despite millipedes being highly abundant in soil and leaf litter and highly diverse at the order level, 
they are inadequately studied and relatively little is known of their biogeography (Harvey 2002).  All 
species from this genus are known to be SREs, with the exception of two species Antichiropus 
variabilis and Antichiropus ‘PM1’, from the Jarrah forests and northern Wheatbelt, respectively. This 
genus extends from the Nullarbor Plain to the Pilbara region (Harvey 2002). 

Centipedes are not listed by Harvey (2002) as SRE species; however, they have been shown to be 
endemic to small areas on the east coast (Edgecombe et al. 2002).  Examination of the distributions 
of species featured in the CSIRO centipede webpage (Colloff et al. 2005) also reveals disjunct and 
isolated occurrences of many species.  A number of genera have Pangaean and Gondwanan affinities 
(Edgecombe et al. 2002).  In general, these invertebrates have a relatively cryptic biology, preferring 
moist habitats in deep litter accumulations, under rocks and in rotting logs, and they have relatively 
poor dispersal abilities (Lewis 1981).  This suggests that they are potential candidates for designation 
as SREs. 

1.3.2.4 Molluscs (Phylum: Mollusca) 

Numerous species of freshwater and terrestrial molluscs belonging to many genera have been 
identified in Australia, with most being SREs (Harvey 2002; Johnson et al. 2004).  Restricted ranges of 
the terrestrial molluscs of the drier northern and Western Australia were noted for a vast number of 
species (Solem 1997).  Some of these species were species from the genera Rhagada and 
Bothriembryon, which are known to be SREs. 

1.3.2.5 Worms (Phylum: Annelida and Onychophora) 

The taxonomic status of the earthworm family, Megascolecidae, in Western Australia was revised in 
1971 (Jamieson 1971).  As a result of this study, it was concluded that most of the earthworm genera 
are made up almost entirely of SREs (Harvey 2002).  This is also the case with the velvet worms 
(Onychophorans).  Due to several taxonomic revisions that have been conducted (see references 
within Harvey 2002), the number of onychophoran species has expanded from six to over 70 species, 
and a number of species still remain undescribed (Harvey 2002).  Very few of these species exceed 
ranges of 200 km2 and some are restricted to single localities and have high genetic differentiation, 
indicating very little mobility and dependence on their permanently moist habitats (Harvey 2002). 

  

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


 

  

Toro Energy Limited 

Lake Maitland to Millipede Haul Road  

Short Range Endemic invertebrate fauna desktop assessment 

 

October 2015   

 

 

6 

1.4 ASSESSMENT OBJECTIVES 

Toro commissioned ecologia to undertake a desktop assessment of the terrestrial SRE invertebrate 
fauna of the study area as part of the environmental impact assessment (EIA) for the project.  

The EPA’s objectives with regards to fauna management are to: 

 Avoid adverse impacts on biological diversity comprising the different plants and animals and 
the ecosystems they form, at the levels of genetic, species and ecosystem diversity. 

 Maintain the abundance, species diversity, geographic distribution and productivity of 
terrestrial fauna and vegetation communities. 

 Protect Specially Protected (Threatened) fauna, consistent with the provisions of the WC Act. 

This assessment was undertaken in a manner that complies with the requirements documented in 
the EPA’s Guidance Statements Nos. 20 (SRE invertebrate fauna) and 56 (terrestrial fauna), 
Assessment Guideline No. 12 (subterranean fauna) and Position Statement No. 3, thus providing: 

 A desktop review of background information, including literature and database searches. 

 An inventory of invertebrate fauna species from SRE groups of biological and conservation 
significance recorded or likely to occur within the study area and surrounds. 

 An inventory of invertebrate fauna species from SRE groups potentially occurring in the study 
area, incorporating recent published and unpublished records. 

 A map of habitat types and description of vegetation and soil types occurring in the study area. 

 An appraisal of the current knowledge base for the area, including a review of previous surveys 
conducted in the area relevant to the current study. 

 A review of regional and biogeographical significance, including the conservation status of 
species recorded in the study area. 
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2 EXISTING ENVIRONMENT 

2.1 CLIMATE 

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

Rainfall is generally localised and unpredictable (some years have recorded zero rainfall), and 
temperatures are high, resulting in significant annual evaporation.  The majority of the Murchison 
has a bimodal rainfall distribution; from December to March rains result from tropical storms 
producing sporadic thunderstorms.  From May to August, cold fronts move eastwards across the 
state, reaching the Murchison.  These fronts usually produce light rains. 

The closest Bureau of Meteorology (BoM) weather station to the study area is Wiluna (station 13012, 
operating since 1898, (BoM 2015)).  This weather station was selected as a reference to provide the 
best indication of the local climatic conditions of the study area. Climate data is summarised in Figure 
2.1.  

The mean annual rainfall at Wiluna is 257.4 mm, falling over a mean of 29.2 rain days. Rainfall is least 
during the late winter to spring period (August to November). Temperatures in the summer months 
from December to February often exceed 40°C, with winter conditions relatively dry and mild 
temperatures.  

 

Figure 2.1 – Rainfall and Temperature for Wiluna Weather Station (BoM 2014) 
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2.2 BIOGEOGRAPHY 

The Interim Biogeographic Regionalisation for Australia (IBRA, Version 6.1) classifies the Australian 
continent into regions (bioregions) of similar geology, landform, vegetation, fauna and climate 
characteristics (Department of Sustainability, Environment, Water, Population and Communities 
(DSEWPC, 2010). According to IBRA (version 6.1), the survey area lies within the Murchison 
Bioregion. The Murchison Bioregion is further subdivided into the Eastern Murchison (MUR1) and 
Western Murchison (MUR2) subregions. The survey area lies entirely within the Eastern Murchison 
subregion (Figure 2.2). 

The Eastern Murchison subregion comprises the northern section of the Yilgarn Craton. Extensive 
areas of red sandplains and breakaway complexes consist of minimal dune development. Vegetation 
is dominated by Mulga Woodlands often rich in ephemerals: hummock grasslands, saltbush 
shrublands and Halosarcia shrublands. The climate is arid and receives 200 mm of rainfall annually, 
with mainly winter rainfall. The subregion is characterised by its internal drainage, with salt lake 
systems associated with the occluded Paleodrainage system. Calcrete aquifers in the northern part of 
subregion are known to support a wide range of subterranean aquatic fauna that are short range 
endemics, but our understanding of the biogeography of these groups is very limited. The 
subregional area for the Eastern Murchison is 7,847,996 ha (Cowan 2001).  
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2.3 LAND SYSTEMS 

Land systems are defined as areas or groups of areas for which there are recurring patterns of 
topography, soil and vegetation (Curry et al. 1994). The land systems of the study area were mapped 
by Mabbutt et al. (1963), for the Wiluna - Meekatharra area at the northern end of the study area 
and Pringle et al. (1994), for the North-eastern Goldfields at the southern end of the study area. All 
of the land systems mapped in Western Australia have been digitised and over 500 have been 
described. For the purpose of this report, the Murchison IBRA region is used for regional context. 

The study area incorporates 16 of these land systems, listed in Table 2.1 and mapped in Figure 2.3. 
The Bullimore land system has the greatest extent within the study area, occupying 52.5% (or 
3,564,992 ha) of the total study area. Each of the 16 land systems are well represented outside the 
study area, with the total of extent of each land system within the study area ranging from 0.001-
0.23%. 

Table 2.1 – Land systems of the study area  

Land System Description 

Total area 
mapped in 
Murchison 
IBRA (ha) 

Area in study 
area (ha) 

Proportion of 
study area (%) 

% total extent at 
the study area* 

Ararak  

Broad plains with mantles of 
ironstone gravel supporting 
mulga shrublands with wanderrie 
grasses. 

149,889 12.00 0.57 0.008 

Bevon  
Irregular low ironstone hills with 
stony lower slopes supporting 
mulga shrublands. 

224,793 0.67 0.03 <0.001 

Bullimore  
Extensive sand plains supporting 
spinifex hummock grasslands. 

3,564,992 1,106.83 52.49 0.031 

Carnegie  

Salt lakes with extensively 
fringing saline plains, dunes and 
sandy banks, supporting low 
halophytic shrublands and 
scattered tall acacia shrublands; 
lake beds are highly saline; 
gypsiferous and mainly 
unvegetated. 

1,185,945 121.89 5.78 0.010 

Cunyu  

Calcrete platforms and 
intervening alluvial floors and 
minor areas of alluvial plains, 
including channels with acacia 
shrublands and minor halophytic 
shrublands. 

290,394 29.91 1.42 0.010 

Cyclops 

Saline alluvial plains with 
numerous drainage foci and 
sandy banks, supporting 
halophytic shrublands. 

25,534 59.18 2.81 0.232 

Darlot  

Salt lakes and fringing saline 
alluvial plains, with extensive, 
regularly arranged sandy banks 
and numerous claypans and 
swamps, supporting halophytic 
shrublands and spinifex and 
wanderrie grasslands. 

133,509 133.46 6.33 0.100 
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Land System Description 

Total area 
mapped in 
Murchison 
IBRA (ha) 

Area in study 
area (ha) 

Proportion of 
study area (%) 

% total extent at 
the study area* 

Desdemona  
Extensive plains with deep sandy 
or loamy soils supporting mulga 
and wanderrie grasses. 

255,706 68.25 3.24 0.027 

Gabanintha  

Ridges, hills and footslopes of 
various metamorphosed volcanic 
rocks (greenstones), supporting 
sparse acacia and other mainly 
non-halophytic shrublands. 

165,108 100.22 4.75 0.061 

Mitchell  

Sandplains, wanderrie banks and 
saltflats, supporting mulga and 
mallee shrublands with 
wanderrie grasses and spinifex, 
chenopod shrublands on saline 
plains. 

26,622 63.28 3.00 0.238 

Monk  

Hardpan plains with occasional 
sandy banks supporting mulga 
tall shrublands and wanderrie 
grasses. 

996,800 82.01 3.89 0.008 

Ranch  
Hardpan plains and prominent 
broad drainage tracts supporting 
dense mulga shrublands. 

86,989 69.70 3.31 0.080 

Wiluna  

Low greenstone hills with 
occasional lateritic breakaways 
and broad stony slopes, lower 
saline stony plains and broad 
drainage tracts; supporting 
sparse mulga and other acacia 
shrublands with patches of 
halophytic shrubs. 

252,597 126.82 6.01 0.050 

Windarra  

Gently undulating stony plains 
and low rises with quartz mantles 
on granite, supporting acacia-
eremophila shrublands. 

227,972 78.32 3.71 0.034 

Yandil 

Flat hardpan wash plains with 
mantles of small pebbles and 
gravels; supporting groved mulga 
shrublands and occasional 
wanderrie grasses. 

465,955 5.85 0.28 0.001 

Yanganoo  

Almost flat hardpan wash plains, 
with or without small wanderrie 
banks and weak groving; 
supporting mulga shrublands and 
wanderrie grasses on banks. 

1,967,110 50.25 2.38 0.003 

* within the Murchison IBRA region 
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2.4 VEGETATION 

The vegetation of Western Australia was originally mapped at the 1:1,000,000 scale by Beard (1976), 
and was subsequently reinterpreted and updated to reflect the National Vegetation Information 
System standards (Shepherd et al. 2001). The study area lies within the Eremaean Botanical Province 
of the Murchison (Beard 1976). Seven vegetation associations occur within the survey area 
(Shepherd et al. 2001), and are described in Table 2.2 and displayed in Figure 2.4. The dominant 
vegetation association of the study area is unit 107, occupying 39.91% of the study area. Vegetation 
associations are well represented outside the study area, with the total extent of vegetation 
associations located within the study area ranging from 0.56-6.73%. 

Table 2.2 – Vegetation associations of the study area 

Shepherd 
Unit 

Vegetation Description 

Total area 
mapped within 
the Murchison 

region (ha) 

Area within 
study area (ha) 

Proportion of 
study area (%) 

% total extent at 
the study area* 

18 
Low woodland; mulga 
(Acacia aneura) 

12,420,005 690.92 32.76 0.56 

29 
Sparse low woodland; 
mulga, discontinuous in 
scattered groups 

2,956,524 154.10 7.31 0.52 

39 Shrublands; mulga scrub 1,149,610 83.40 3.95 0.72 

107 

Hummock grasslands, 
shrub steppe; mulga and 
Eucalyptus kingsmillii 
over hard spinifex 

2,801,011 841.56 39.91 3.01 

204 

Succulent steppe with 
open scrub; scattered 
mulga & Acacia 
sclerosperma over 
saltbush & bluebush 

185,622 67.09 3.18 3.60 

560 

Mosaic: Shrublands; 
bowgada scrub / 
Succulent steppe; 
samphire 

85,002 13.83 0.66 1.63 

676 
Succulent steppe; 
samphire 

383,880 257.89 12.23 6.73 

 

 

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


240000 260000 280000 300000
700

000
0

702
000

0

Legend
Haul road study area

Coordinate System
Name: GDA 1994 MGA Zone 51
Projection: Transverse Mercator
Datum: GDA 1994 A4

Figure: 2.4
Project ID: 1600

Drawn: NJ
Date: 10/03/2015

K
0 5 10

Kilometres1:250,000Absolute Scale - 

Vegetation associations of the study area Unique Map ID: BG

107
39

107

204

18

560

29

676
125

204

18



 

  

Toro Energy Limited 

Lake Maitland to Millipede Haul Road  

Short Range Endemic invertebrate fauna desktop assessment 

 

October 2015   

 

 

16 

2.5 GEOLOGY 

The Murchison Province, which incorporates Beard’s (1976) Murchison region, is described by Tille 
(2006) as an area of “hardpan wash plains and sandplains (with some stony plains, hills, mesas and 
salt lakes) on the granitic rocks and greenstone of the Yilgarn Craton”. While the soils are described 
as “red loamy earths, red sandy earths, red shallow loams, red deep sands and red-brown hardpan 
shallow loams (with some red shallow sands and red shallow sandy duplexes)” (Tille 2006). 

The geology of Beard’s (1976) Murchison region is dominated by the Archaean Yilgarn Block (also 
known as the Yilgarn Craton), which forms the nucleus of the Western Australian Shield. Gneisses 
and granites are the major components of the Yilgarn Block, with minor infolded belts of 
metamorphic sedimentary and igneous rocks. Metamorphic rocks are composed of various volcanic 
and sedimentary materials including: ultramafic and mafic rocks (essentially basalts), acid lavas and 
tuffs, chemical sedimentary rocks such as banded ironstone, jaspilite and chert, and clastic 
sedimentary rocks comprising shale, siltstone, sandstone, greywacke and conglomerate. 
Metamorphic belts are mineralized and tend to form ranges of hills, as they are harder and more 
resistant than gneiss and granite, the latter generally underlie plains, particularly sandplains 
(Beard 1976).  

Three geological units have been mapped at the study area as part of the Geological Series of 
Western Australia. These are presented in Table 2.3 and mapped in Figure 2.5. All of these units are 
very widespread and common across the Murchison and have under 0.1% of their total extents at 
the study area. 

Table 2.3 – Geology at the study area 

Geological 
code 

Lithology association Area in study area (ha) 
& proportion (%) 

Area mapped in the 
Murchison (ha) 

% total extent at the 
study area* 

A2g Granite 669.86 (31.8%) 15,673,829  0.004 

A2b Mafic volcanics 679.90 (32.2%) 3,183,003  0.021 

Czy Sedimentary rocks 759.0 (36.0%) 2,572,515  0.029 

* = For the Murchison IBRA region 
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2.6 SOILS 

The dominant soils in the Murchison are red loamy earths and red-brown hardpan shallow loams, 
with some red shallow loams on outwash plains. Sandplains in the region have red sandy earths, red 
deep sands, some red loamy earths and deep yellow sands in the south west (Tille 2006). 

Within the study area six soils have been mapped with the most widespread type the; red, sandy 
soils of unit AB14 (Bettenay et al. 1967). All these soils are widespread across the Murchison and all 
have under 0.1% of their total extent in the study area. These are described in Table 2.4 and mapped 
in Figure 2.6. 

Table 2.4 – Soils at the study area 

Soil code Description 
Area in study area 

(ha) & proportion of 
study area (%) 

Area mapped 
in the 

Murchison 
(ha) 

% total extent 
at the study 

area* 

AB14 
Upland sand plains with occasional dunes, and minor 
inclusions of associated plains units: chief soils are red 

1,094.90 (51.92%) 1,722,738 0.063 

BE2 

Generally undulating terrain on granites with rocky granitic 
hills, bosses, and tors, some breakaways, and a surface 
stone mantle: chief soils seem to be shallow earthy loams 
underlain by a red-brown hardpan 

63.99 (3.03%) 3,521,991 0.002 

BE6 

Extensive flat and gently sloping plains, which sometimes 
have a surface cover of gravels and on which red-brown 
hardpan frequently outcrops, chief soils are shallow earthy 
loams 

55.08 (2.61%) 1,893,637 0.003 

Fa7 
Greenstone hills and low ranges with some slate and basalt: 
dominant soils are shallow stony earthy loams 

488.73 (23.18) 1,062,028 0.046 

My50 
Broad plains with a scatter of surface gravels: chief soils are 
shallow neutral red earths and shallow earthy loams. They 
are underlain by a red-brown hardpan 

365.31 (17.32) 1,788,444 0.02 

SV5 

Saline soils associated with salt lakes; sand and kopi gypsum 
dunes, and intervening plains: soils are mixed but chief soils 
are probably shallow, which sometimes overlie red-brown 
hardpan 

40.83 (1.94) 664,767 0.006 

* = For the Murchison IBRA region  
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3 METHODS 

3.1 LITERATURE REVIEW 

Several databases were consulted to prepare the list of potentially-occurring SRE invertebrate groups 
(Table 3.1).  In addition, the results of four previous short-range endemic invertebrate assessments 
were compiled (Table 3.2).  The online NatureMap database encompasses several datasets which 
include the WA Museum (WAM), DEC threatened fauna database and DEC survey return database. 

 

Table 3.1 – Databases searched as part of the literature review 

Database Custodian Search Details 

NatureMap DPaW Records within 40 km of study area 

Protected Matters Search Tool 
Department of Sustainability, 
Environment, Water, Population and 
Communities (DSEWPaC) 

Records within 40 km of study area 

Arachnid database WAM Records within 50 km of study area 

Crustacea database WAM Records within 50 km of study area 

Molluscs database WAM Records within 50 km of study area 

 

Table 3.2 – Previous SRE invertebrate assessments relevant to the study area 

Survey Location and Author(s) Approximate distance to 
study area (km) 

Comments 

Lake Maitland Baseline Terrestrial Fauna Survey 
(Outback Ecology 2009) 

0 
Two phase Level 2 SRE 
invertebrate fauna survey 

Lake Maitland Uranium Project: Terrestrial Short-
range Endemic Invertebrate Fauna Assessment 
(Outback Ecology 2012a) 

0 
Level 2 SRE invertebrate fauna 
survey 

Lake Way Baseline Terrestrial Fauna Survey (Outback 
Ecology 2008) 

0-30 
One phase Level 2 SRE 
invertebrate fauna survey 

Wiluna Uranium Project Terrestrial Fauna Assessment 
(Outback Ecology 2011) 

0-30 
Level 1 reconnaissance survey 
and one phase Level 2 SRE 
invertebrate fauna survey 

Wiluna West Iron Ore Project (ATA Environmental 
2007) 

40 
Level 1 SRE invertebrate fauna 
survey 

ecologia Internal Database 70 
One Level 2 SRE invertebrate 
fauna survey 

3.2 DETERMINING SRE STATUS 

SRE status of invertebrate fauna recorded is based on categories developed by the Western 
Australian Museum.  The newly released 2013 WAM SRE categories, which have been developed to 
describe the SRE status of WA taxa, are using: (a) unambiguous categories; and (b) explanations of 
uncertainty.  This has been accomplished using a two-tier classification system. In the first tier of 
classification, geographic distribution and taxonomic certainty are the variables used to split taxa into 
“Confirmed SREs”, “Widespread (not SREs)”, and “Potential SREs”.  In the second tier of classification, 
“Potential SREs” are categorised according to the reasons why they have been placed into this 
category and the presence of proxy-indicators for Confirmed SRE or Widespread status.   
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Table 3.3 – Western Australian Museum SRE categories (2013) 

 Taxonomic Certainty Taxonomic Uncertainty 

Distribution < 10 000km
2
 Confirmed SRE 

 A known distribution of <10,000km
2
. 

 The taxonomy is well known. 

 The group is well represented in 
collections and/ or via 
comprehensive sampling. 

Potential SRE 

 Patchy sampling has resulted in 
incomplete knowledge of the 
geographic distribution of the group. 

 We have incomplete taxonomic 
knowledge. 

 The group is not well represented in 
collections. 

 This category is most applicable to 
situations where there are gaps in 
our knowledge of the taxon. 

Sub-categories for this SRE 
designation are outlined below 

Distribution > 10 000km
2
 Widespread (not an SRE) 

 A known distribution of >10 000km
2
. 

 The taxonomy is well known. 

 The group is well represented in 
collections and/ or via 
comprehensive sampling. 

SRE SUB-CATEGORIES 

If a taxon is determined to be a “Potential SRE”, the following sub-categories will further elucidate 
this status. 

A. Data Deficient: 

• There is insufficient data available to determine SRE status. 

• Factors that fall under this category include: 

o Lack of geographic information; 

o Lack of taxonomic information; 

o The group may be poorly represented in collections; and 

o The individuals sampled (e.g. juveniles) may prevent identification to species level. 

B. Habitat Indicators: 

• It is becoming increasingly clear that habitat data can elucidate SRE status; and 

• Where habitat is known to be associated with SRE taxa and vice versa, it will be noted here. 

C. Morphology Indicators: 

• A suite of morphological characters are characteristic of SRE taxa; and 

• Where morphological characters are known to be associated with SRE taxa and vice- versa, it 
will be noted here. 

D. Molecular Evidence: 

• If molecular work has been done on this taxon (or a close relative), it may reveal patterns 
congruent or incongruent with SRE status. 

E. Research and Expertise: 

• Previous research and/ or WAM expertise elucidates taxon SRE status; and 

• This category takes into account the expert knowledge held within the WAM taxonomy and 
nomenclature. 
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3.3 POTENTIAL IMPACT CATEGORIES 

The significance of impacts can be related to proportional decline in regional populations of a species 
or a type of environment. In order to categorise potential impacts to SRE invertebrate fauna in this 
assessment, the following categories as defined by Bamford (2015) were used (Table 3.4). 

Table 3.4 –Potential impact categories 

Category Criteria 

Negligible Effectively no population decline or other change within 15km radius. 

Minor Population decline of <1% within 15km radius. 

Moderate Permanent population decline 1-10% within 15km radius. 

Major Permanent population decline >10% within 15km radius. 

Critical Taxon extinction within 15km radius. 
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4 RESULTS 

4.1 BROAD-SCALE FAUNA HABITATS 

Outback Ecology (2009) previously identified six broad habitat types at the adjacent Lake Maitland 
Uranium Deposit. During the vertebrate fauna assessment, these broad habitat types were 
extrapolated for the current study area, and reassessed into six main fauna habitat types based on 
vegetation assemblages and geographical features (ecologia 2015). The habitat types identified in 
the vertebrate fauna survey broadly correspond with those outlined by Outback (Table 4.1). 
However, one habitat type was identified from the current study area that does not correspond with 
any of the six habitats at Lake Maitland: Stony hills and footslopes. 

The six fauna habitats identified during the vertebrate fauna assessments were: 

 Mulga over spinifex sandplain; 

 Mulga over stony tussock grassland; 

 Mallee/mulga over spinifex sandplain; 

 Melaleuca woodland over calcrete flats; 

 Stony hills and footslopes; and 

 Low halophytic shrubland. 

Table 4.1 – Comparison of habitat nomenclature between Haul road and Deposit study areas 

Habitats identified during the current assessment Corresponding habitats identified by Outback (2009) 

Mulga over spinifex sandplain Spinifex plains; Mulga woodland 

Mulga over stony tussock grassland Mulga woodland 

Mallee/mulga over spinifex sandplain Mallee over spinifex 

Melaleuca woodland over calcrete flats Woodland on calcrete flats 

Stony hills and footslopes N/A 

Low halophytic shrubland Samphire (Halosarcia spp.) flats 

Of the habitat types identified during the current survey, three mulga dominated habitats (Mulga 
over spinifex sandplain; Mulga over stony tussock grassland; Mallee/mulga over spinifex sandplain) 
were the most common fauna habitat types identified in the study area, encompassing 91.2% of the 
total study area.  No habitat types are restricted to the study area.  

The area of occupation of each habitat is shown in Table 4.2 and mapped in Figure 4.7. 

Table 4.2 – Summary of fauna habitat types 

Habitat Area inside study area (ha) Percentage of total study area (%) 

Mulga over spinifex sandplain 625.4 25.3 

Mulga over stony tussock grassland 879.7 35.5 

Mallee/mulga over spinifex sandplain 753.4 30.4 

Melaleuca woodland over calcrete flats 64.0 2.6 

Stony hills and footslopes 70.1 2.8 

Low halophytic shrubland 82.6 3.3 
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4.1.1 Mulga over spinifex sandplain 

Mulga over spinifex sandplain comprises 25.3 % (625.4 ha) of the study area (Table 4.2, Figure 4.1, 
Figure 4.7).  The vegetation is characterised by open Acacia caesaneura woodland, with isolated 
mallee (Eucalyptus sp.) trees and open Acacia spp. and Eremophila forrestii shrubs over Triodia 
basedowii hummock grassland.  The soil substrate consists of a weak to firm orange-brown or 
reddish-brown loamy-sand, suitable for burrowing mammals and reptiles. Leaf-litter is often 
abundant under trees and shrubs, but wood-litter is generally sparse. Overall, the condition of this 
habitat is very good. 

 

Figure 4.1 – Representative photo of mulga over spinifex sandplain 

4.1.2 Mulga over stony tussock grassland 

Mulga over stony tussock grassland comprises 35.5 % (879.7 ha) of the study area (Table 4.2, Figure 
4.2, Figure 4.7).  The vegetation is characterised by sparse Acacia pruinocarpa or Acacia caesaneura 
woodland over open Eremophila forrestii and Acacia aneura-complex shrubs, with open Aristida 
contorta, Erigrotis eriapoda, Monachather paradoxus and Eriachne sp. tussock grassland.  The soil 
substrate consists of a firm brownish sandy-clay or clay-loam. Leaf-litter is found only under trees 
and shrubs, and wood-litter is generally sparse to moderate. Overall, the condition of this habitat is 
very good. 

 

Figure 4.2 – Representative photo of mulga over stony tussock grassland 
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4.1.3 Mallee/mulga over spinifex sandplain 

Mallee/mulga over spinifex sandplain comprises 30.4 % (753.4 ha) of the study area (Table 4.2, 
Figure 4.3, Figure 4.7).  This habitat shares many similarities with Mulga over spinifex sandplain. The 
vegetation is characterised by sparse mallee (Eucalyptus kingsmillii and E. lucasii) and mature mulga 
(Acacia caesaneura, A. pruinocarpa) woodland over sparse shrubland of Eremophila forrestii and 
Acacia spp., with open Triodia basedowii hummock grassland. The soil substrate consists of a firm 
orange-brown clay-sand, suitable for burrowing mammals and reptiles. Leaf-litter is abundant under 
large mallee and Acacia trees and shrubs, while wood-litter is moderate. Overall, the condition of this 
habitat is very good to excellent. 

 

Figure 4.3 – Representative photo of mallee/mulga over spinifex sandplain 

4.1.4 Melaleuca woodland over calcrete flats 

The Melaleuca woodland over calcrete flats habitat comprises 2.6 % (64.0 ha) of the study area 
(Figure 4.4, Figure 4.7).  The vegetation is characterised by open Melaleuca xerophila woodland over 
Acacia spp., Sclerolaena and Eremophila shrubland with sparse Triodia basedowii hummock 
grassland and Eragrostis eriapoda tussock grassland. The soil substrate consists of a loose orange-
brown sandy-clay, with scattered pebbles. Leaf-litter occurs under trees and shrubs, while wood-
litter is moderate. Overall, the condition of this habitat is very good. 

 

Figure 4.4 – Representative photo of melaleuca woodland over calcrete flats 
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4.1.5 Stony hills and footslopes 

Stony hills and footslopes comprises 2.8 % (70.1 ha) of the study area (Table 4.2, Figure 4.5, Figure 
4.7). The vegetation is characterised by sparse mulga (Acacia aneura-complex) and Eremophila 
forrestii shrubland over open Aristida contorta tussock grassland. The soil substrate consists of a firm 
reddish-brown sandy-clay, with continuous quartz pebbles, as well as larger stones and boulders. The 
crevices within the boulders and stones provide shelter for rock-inhabiting reptiles. Leaf-litter is 
dense under patches of Acacia, while wood-litter is moderate.  Overall, the condition of this habitat 
is excellent. 

 

Figure 4.5 – Representative photo of stony hills and footslopes 

4.1.6 Low halophytic shrubland 

The Low halophytic shrubland habitat comprises 3.3 % (82.6 ha) of the study area (Figure 4.6, Figure 
4.7). The vegetation is characterised by chenopds and shrubs including Maireana, Atriplex, Salsola, 
Solanum, Senna, Sclerolaena and Frankenia with sparse Aristida contorta tussock grassland. The soil 
substrate consists of a loose orange-brown sandy-clay, with many quartz pebbles, suitable for 
burrowing reptiles. Leaf-litter and wood-litter is absent. Overall, the condition of this habitat is very 
good. 

 

Figure 4.6 – Representative photo of low halophytic shrubland 
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4.2 SRE INVERTEBRATE FAUNA 

The literature review indicated a total of 107 taxa from SRE groups have been recorded within the 
vicinity of the study area, although the current paucity of taxonomic information and issues with 
identification (e.g. female and juvenile mygalomorph spiders) mean that this number is inexact. Of 
these, 51 are classified as potential SREs according to the WA Museum Guidelines outlined in Section 
3.2. A summary of these groups is presented below (Table 4.3), while the full listing of taxa is 
included in Appendix C. 

Table 4.3 – Summary of SRE invertebrate groups potentially occurring within the study area 

Higher taxa Family No. of taxa Potential SRE taxa 

Class Arachnida 

Order Araneae 

Suborder Mygalomorphae 

Actinopodidae 2 Nil 

Barychelidae 7 

Aurecocyrpta ‘sp female’ 

Barychelidae sp. 

Idiommata sp. 

Barychelidae indet. sp. 

Synothele sp. indet. 

Ctenizidae 1 Conothele sp. nov. 

Dipluridae 3 

Cethegus sp. 

Cethegus sp. nov. 

Cethegus ‘fugax’ 

Idiopidae 9 

?Idiopidae sp. 

Aganippe sp. 

Aganippe sp. A 

Aganippe sp. “occidentalis sp. group” 

Arbanitis sp. 

Eucyrtops sp. 

Eucyrtops ‘sp. juv’ 

Gaius sp. 

Nemesiidae 12 

Nemesiidae sp. 

Aname sp.  

Aname sp. “armigera asp. group" 

Aname sp. A 

Aname sp. B 

Aname MYG001-group 

Aname MYG176 

Aname MYG227 

Kwonkan MYG175 

Kwonkan MYG194 

Theraphosidae 2 Nil 

Order Pseudoscorpiones 

Atemnidae 2 Oratemnus sp. 

Chernetidae 1 Nil 

Olpiidae 9 

Olpiidae sp. ‘indet’ 

Austrohorus sp. 

Beierolpium ‘sp. 8/2’ 

Beierolpium ‘sp. 8/3’ 

Beierolpium ‘sp. 8/4 small’ 

Beierolpium ‘sp. juv’ 
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Linnaeolpium sp. 

Xenolpium ‘PSE064’ 

Order Scorpiones 

Buthidae 6 Isometroides sp. 

Urodacidae 12 

Urodacus sp. 

Urodacus ‘lakeway1’ 

Urodacus ‘lakeway2’ 

Urodacus ‘sp. maitland1’ 

Urodacus ‘sp. maitland2’ 

Urodacus ‘yeelirrie’ 

Class Chilopoda 

Order Geophilida undetermined 1 Geophilida sp. 

Order Scolopendrida Scolopendridae 10 Nil 

Class Malacostraca 

Order Isopoda 

Armadillidae 13 

Gen. nov. sp. nov. 

Acanthodillo sp. nov. 7 

Buddelundia sp. nov. 46 

Cubaris sp. 1 

Cubaris sp. Wiluna 

Pseudodiploexochus sp. nov. 

Spherillo sp. 1 

Spherillo sp. 2 

Philosciidae 1 ?Andricophiloscia sp. nov. 

Platyarthridae 1 Trichorhina sp. nov. 

Class Gastropoda 

 
Planorbidae 1 Nil 

Pupillidae 14 Nil 
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5 DISCUSSION 

5.1 SHORT-RANGE ENDEMIC INVERTEBRATE FAUNA 

A total of 52 invertebrate taxa potentially occurring within the study area have been identified as 
potential short-range endemics. Each of these is discussed briefly below. It should be noted that the 
WA Museum criteria used here means non-SRE (or widespread) status is only assigned to taxa that 
are taxonomically well-understood and have a known distribution in excess of 10,000km, and are 
identified to species level or equivalent (see Section 3.2). This is in accordance with the precautionary 
principle, but does result in taxa being treated as potential SREs due to identification problems when 
in some cases they are unlikely to represent true SRE taxa. Where applicable, comments regarding 
this have been included in the taxon discussions in Table 5.2.  

5.2 POTENTIAL IMPACTS 

Potential impacts to SRE invertebrate fauna as a result of the proposed haul road alignment have 
been considered (Table 5.1). It has been assessed that all potential impacts are of minor risk to 
potential SRE invertebrate fauna that occur in the vicinity of the study area. 

Table 5.1 – Summary of SRE invertebrate species potential impacts 

Potential impact Risk Comment 

Significant impact on a SRE species 
population 

Minor 

The direct impact area of the haul road is relatively small, with 
243.9 ha proposed disturbance area. Due to the linear nature of 

disturbance, no significant impact to a specific SRE species 
population will occur. All habitats are widespread in the region. 

Linear infrastructure – physical 
barrier to movements 

Minor 

The proposed haul road may represent a linear barrier with 
potential to fragment SRE species populations. However, 

consideration has been given to potential SRE species present 
(Table 5.2), and it determined that all potential species would be 

able to successfully cross an open road. Consideration to design of 
the haul road should be made to limit the potential for the haul 
road to act as a barrier, such as installing fauna friendly culverts. 

Disturbance Minor 
Operation of the haul road is likely to result in increased dust, 
noise, light and general disturbance. These disturbances are 

unlikely to have a significant impact on any specific SRE species. 

Increased fire risk Minor 
It is anticipated appropriate fire control will be implemented 

along the haul road, limiting the potential for significant impact 
from increased fire activity. 

Altered surface water flows and 
availability 

Minor 
It is anticipated appropriate management of surface water flows 

will be implemented along the haul road, limiting the potential for 
significant impact. 

Increased weed species Minor 
It is anticipated appropriate weed control will be implemented 
along the haul road, limiting the potential for significant impact 

from weed introduction. 
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Table 5.2 – Potential SRE invertebrate taxa occurring in the region of the study area 

Higher taxon Family Taxon Comments 

Arachnida 

Order Araneae 

Suborder 
Mygalomorphae 

Barychelidae 

Aurecocyrta ‘sp. female’ 
A single juvenile collected from Wiluna West (ATA Environmental 2007). As the specimen was a juvenile, it 

could not be identified beyond genus level, and hence is treated as a potential SRE under the ‘Data Deficient’ 
category due to the lack of specific identification (see Section 3.2). 

Barychelidae sp. 

Two juvenile specimens (one incomplete) collected from Lake Maitland (Outback Ecology 2009). Juvenile 
mygalomorphs are generally not positively identifiable, and these specimens could not be identified beyond 

family level (Main 2009). Hence, they are treated as potential SREs under the ‘Data Deficient’ category due to 
the lack of specific identification (see Section 3.2). 

Barychelidae ‘indet. sp.’ 
A single specimen collected from Lake Way which could not be identified beyond the family level as the 
specimen was a juvenile (Outback Ecology 2011). Hence, it is treated as a potential SRE under the ‘Data 

Deficient’ category due to the lack of specific identification (see Section 3.2). 

Idiommata sp. 

A single juvenile specimen collected from Lake Way (Outback Ecology 2008). Adult male mygalomorphs are 
generally required for positive identification, and the genus Idiommata is currently taxonomically poorly 

understood so it is currently not possible to determine if this specimen represents a SRE species (Framenau 
and Harvey 2010). Hence, it is treated as a potential SRE under the ‘Data Deficient’ category due to 

taxonomic uncertainty and the lack of specific identification (see Section 3.2). 

Synothele sp. indet. 

A single juvenile specimen collected from Lake Maitland (Outback Ecology 2012b). Being a juvenile, this 
specimen could not be identified with certainty (Phoenix Environmental 2011). Hence, it is treated as a 

potential SRE under the ‘Data Deficient’ category due to the lack of specific identification (see Section 3.2). 
However, it may represent the widespread species Synothele meadhunteri which is commonly encountered in 

the region (Phoenix Environmental 2011). 

Ctenizidae Conothele sp. nov. 

Two specimens collected from Lake Maitland (Outback Ecology 2009). The distribution of the species is 
currently unknown due to a lack of male specimens, hence it is currently not possible to determine if this 

species is a SRE (Outback Ecology 2009; Framenau and Harvey 2010); however it may have a restricted 
distribution (Main 2009). Hence, it is treated as a potential SRE under the ‘Data Deficient’ category due to 

lack of distribution information and taxonomic uncertainty (see Section 3.2). 
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Higher taxon Family Taxon Comments 

Dipluridae 

Cethegus sp. 

The single specimen collected from Lake Way is a juvenile, preventing specific identification (Framenau and 
Harvey 2010). The status, distribution and taxonomy of this genus are also not well-understood (Framenau 

and Harvey 2010). Hence, this specimen is treated as a potential SRE under the ‘Data Deficient’ category due 
to lack of distribution information and taxonomic uncertainty (see Section 3.2). It has previously been 

indicated that this specimen is unlikely to represent an SRE (Framenau and Harvey 2010). However, it may 
represent C. ‘fugax’, which has more recently been described as a potential SRE species-complex due to high 

levels of genetic divergence between populations (see below). 

Cethegus sp. nov. 

Four female specimens collected from Lake Maitland (Outback Ecology 2009). Specific identification is 
complicated by the lack of male specimens (Main 2009), so it is not possible to determine if these specimens 

represent a SRE species. Hence, they are treated as potential SREs under the ‘Data Deficient’ category due to 
identification and taxonomic difficulties (see Section 3.2). 

Cethegus ‘fugax’ 

A single male specimen collected from Lake Maitland was identified a C. fugax, but this taxon is currently 
considered to represent a species-complex as subpopulations show high levels of genetic divergence (Phoenix 
Environmental 2011). Hence, this specimen is treated as a potential SRE under the ‘Data Deficient’ category 

due to taxonomic uncertainty (see Section 3.2). 

Idiopidae 

(?)Idiopidae sp. 
A single female, possibly from the genera Aganippe or Eucyrtops, was collected from Lake Maitland (Outback 
Ecology 2009), but is not discussed further within the report. Hence, it is treated as a potential SRE under the 

‘Data Deficient’ category due to the lack of specific identification (see Section 3.2). 

Aganippe sp. 

A single specimen was collected from Lake Maitland (Outback Ecology 2009), but is not discussed further 
within the report. A further series of female specimens were subsequently collected from Lake Maitland 
(Outback Ecology 2012b), but could not be identified due to the lack of male specimens. Hence, they are 

treated as potential SREs under the ‘Data Deficient’ category due to the lack of specific identification (see 
Section 3.2). The genus contains both widespread and range-restricted species (Phoenix Environmental 2011). 

Aganippe sp. A 

A juvenile specimen collected from Lake Way (Outback Ecology 2008). Without a male specimen, it is not 
possible to ascertain the distribution and status of this species (Framenau and Harvey 2010), however it may 

have a restricted distribution (Main 2008). Taking this into account, here it is treated as a potential SRE under 
the ‘Data Deficient’ category due to the lack of specific identification (see Section 3.2). 
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Higher taxon Family Taxon Comments 

Aganippe sp. (A “occidentalis 
sp. group”) 

A female specimen from the A. occidentalis group was collected from Lake Way (Outback Ecology 2008). 
Without a male specimen, it is not possible to ascertain the distribution and status of this species (Framenau 
and Harvey 2010), however it may have a restricted distribution (Main 2008). Taking this into account, here it 
is treated as a potential SRE under the ‘Data Deficient’ category due to the lack of specific identification (see 

Section 3.2). 

Arbanitis sp. 
A single specimen collected from Lake Maitland (Outback Ecology 2009), but is not discussed further within 

the report. Hence, it is treated as a potential SRE under the ‘Data Deficient’ category due to the lack of 
specific identification (see Section 3.2). 

Eucyrtops sp. 

Three specimens from the genus Eucyrtops have been collected from Lake Way (Outback Ecology 2008; 
Framenau and Harvey 2010), however none were adults males so it is not possible to identify them beyond 

the genus level. Hence, they are treated as potential SREs under the ‘Data Deficient’ category due to the lack 
of specific identification (see Section 3.2). 

Eucyrtops ‘sp. juv’ 
A single juvenile collected from Wiluna West (ATA Environmental 2007). As the specimen was a juvenile, it 

could not be identified beyond genus level, and hence is treated as a potential SRE under the ‘Data Deficient’ 
category due to the lack of specific identification (see Section 3.2). 

Gaius sp. 

Two specimens collected from Lake Maitland were identified as belonging to the genus Gaius but were female 
so could not be identified further (Outback Ecology 2009). Hence, they are treated as potential SREs under 

the ‘Data Deficient’ category due to the lack of specific identification (see Section 3.2). However, specimens 
from the genus collected from the area subsequently have been identified as G. villosus, a widespread species 

(Outback Ecology 2009), and it is therefore likely that the earlier specimens being discussed here also 
represent this species. 

Nemesiidae Nemesiidae sp. 

A single juvenile specimen was collected from Lake Maitland, but could not be identified beyond the family 
level, though it could possibly have been a representative of genera Teyl or Aname (Outback Ecology 2009). 

Hence, it is treated as a potential SRE under the ‘Data Deficient’ category due to the lack of specific 
identification (see Section 3.2). 
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Higher taxon Family Taxon Comments 

Aname sp. “armigera species 
group” 

A number of female and juvenile specimens from this group were collected from both Lake Maitland and Lake 
Way (Framenau and Harvey 2010). These differ from the Aname MYG173, MYG176 and MYG177 species 

discussed below, but specific identification was not possible due to the lack of male specimens (Framenau and 
Harvey 2010). Hence, they are treated as potential SREs under the ‘Data Deficient’ category due to the lack of 

specific identification (see Section 3.2). However, it is considered unlikely that these specimens do actually 
represent SREs (Framenau and Harvey 2010). 

Aname sp. 

Several female and juvenile specimens collected from Lake Maitland and Lake Way could not be identified 
beyond genus level (Outback Ecology 2008, 2009, 2012b). Hence, they are treated as potential SREs under the 
‘Data Deficient’ category due to the lack of specific identification (see Section 3.2), and it is possible that they 

do have restricted distributions (Main 2008). 

Aname sp. A 

Two female specimens collected from Lake Maitland (Outback Ecology 2009). These may also represent 
members of the “armigera” group but specific identification is not possible without male specimens (Main 

2009). Hence, they are treated as potential SREs under the ‘Data Deficient’ category due to the lack of 
specific identification (see Section 3.2). However, the “armigera” group is generally widespread (Main 2009), 

it is considered unlikely that these specimens do actually represent SREs. 

Aname sp. B 

Four specimens collected from Lake Maitland (Outback Ecology 2009) have been variously identified as adult 
females (Main 2009) or possibly juveniles, potentially of Aname ‘MYG176’, ‘MYG177’, or the “armigera” group 

(Framenau and Harvey 2010). Hence, they are treated as potential SREs under the ‘Data Deficient’ category 
due to the lack of specific identification (see Section 3.2), and it is possible that they do have restricted 

distributions (Main 2009). 

Aname MYG001-group 

Two juveniles collected from Lake Maitland could not be identified further due to their immaturity (Phoenix 
Environmental 2011). They are considered likely to represent Aname MYG177 which is now not considered to 

be an SRE (Phoenix Environmental 2011). However, due to the lack of confirmed identification, it is here 
treated as a potential SRE under the ‘Data Deficient’ category due to the lack of specific identification (see 

Section 3.2). 
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Higher taxon Family Taxon Comments 

Aname MYG176 

Three specimens collected from the north-west corner of the Lake Way study area are the only know records 
of this species (Framenau and Harvey 2010; Outback Ecology 2011). They belong to the ‘red-headed’ Aname 

group which is thought to comprise a complex of species (unpublished data cited in Framenau and Harvey 
2010). Species in the complex are difficult to distinguish even based on male morphology; however, these 

specimens differ considerably in genital morphology from specimens from the Pilbara and are not present in 
the reference collection of the Western Australian Museum (Framenau and Harvey 2010). Hence, this species 

is considered to be a potential SRE. 

Aname MYG227 

A single male specimen collected from Lake Maitland (Outback Ecology 2012b). It is considered to represent a 
member of the A. mainae complex, but shows a very shiny carapace and is not known from any additional 

specimens in the WA Museum collection (Phoenix Environmental 2011). Hence, this species is considered to 
be a potential SRE. 

Kwonkan MYG175 

Two males collected from Lake Maitland (Outback Ecology 2009) and a single male collected from Lake Way 
(Outback Ecology 2011) are the only known specimens of this taxon. The taxon is distinct from all named 

species of the genus, though bearing some similarity to K. silvestre (Main 2009). It is also referred to a 
Kwonkan sp. nov. B and is considered likely to have a restricted distribution (Main 2009). Hence, it is 

considered to be a potential SRE. 

Kwonkan MYG194 

A single specimen collected from Lake Maitland (Outback Ecology 2009) is the sole known collection of the 
species (Framenau and Harvey 2010). Also referred to as Kwonkan sp. nov. A, it has been described as likely to 

represent the same species as Kwonkan MYG175 (Main 2009), but more recently is described as distinctly 
different based on several aspects of morphology (Framenau and Harvey 2010). It is considered likely to have 

a restricted distribution and is considered to be a potential SRE. 

Order 
Pseudoscorpiones 

Atemnidae Oratemnus sp. 

A single juvenile collected near Lake Way (Outback Ecology 2011) and two specimens collected approximately 
50 km to the north of the study area (ecologia 2014). The systematics of this genus, and the taxonomy of 

individual species within it, is unclear. Hence, these specimens are listed as potential SREs under the ‘Data 
Deficient’ category due to the lack of specific identification and taxonomic uncertainty (see Section 3.2). 

However, it is considered likely that most Oratemnus species will turn out to be widely distributed (Burger et 
al. 2011). 

Olpiidae Olpiidae sp. ‘indet.’ 
A single juvenile specimen collected from Lake Way could not be identified beyond the family level because of 

its immaturity (Outback Ecology 2011). Hence, it is treated as a potential SRE under the ‘Data Deficient’ 
category due to the lack of specific identification (see Section 3.2). 
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Higher taxon Family Taxon Comments 

Austrohorus sp. 

Three specimens collected from the Lake Maitland area (Outback Ecology 2012b). The specimens appear very 
similar to other specimens from northern and central Western Australia (Harvey 2011). However, the 

specimens could not be identified below genus level based on current knowledge, so they are treated as 
potential SREs under the ‘Data Deficient’ category due to the lack of specific identification (see Section 3.2). A 
single specimen collected from Wiluna West (ATA Environmental 2007), which may or may not represent the 
same taxon as the Lake Maitland specimens. This specimen is also treated as a potential SRE under the ‘Data 

Deficient’ category due to the lack of specific identification 

Beierolpium ‘sp. 8/2’ 

Single specimens collected from the Centipede East study area (Outback Ecology 2011) and the Lake Maitland 
area (Outback Ecology 2012b). A full systematic revision of this genus in Western Australia is required to firmly 

establish the identity of this species and assess their SRE status (Framenau and Harvey 2010). Hence, 
Beierolpium ‘sp. 8/2’ is considered a potential SRE under the ‘Data Deficient’ category due to taxonomic 

uncertainty (see Section 3.2). 

Beierolpium ‘sp. 8/3’ 

Three specimens collected from the Lake Way area (Outback Ecology 2008), three specimens collected from 
Wiluna West (ATA Environmental 2007) and a single specimen collected from approximately 50 km to the 

north of the study area (ecologia 2014). A full systematic revision of this genus in Western Australia is 
required to firmly establish the identity of this species and assess their SRE status (Burger et al. 2012). Hence, 

Beierolpium ‘sp. 8/3’ is considered a potential SRE under the ‘Data Deficient’ category due to taxonomic 
uncertainty (see Section 3.2). 

Beierolpium ‘sp. 8/4 small’ 

Two specimens collected from approximately 50 km to the north of the study area (ecologia 2014). These are 
part of a small morphogroup of this genus/species from WA (ecologia 2014). However, as for the previous two 

species above, a full systematic revision of this genus in Western Australia is required to firmly establish the 
identity of this species and assess their SRE status (Burger et al. 2012). Hence, Beierolpium ‘sp. 8/4 small’ is 
considered a potential SRE under the ‘Data Deficient’ category due to taxonomic uncertainty (see Section 

3.2). 

Beierolpium ‘sp. juv’ 
A single juvenile collected from Wiluna West (ATA Environmental 2007). As the specimen was a juvenile, it 

could not be identified beyond genus level, and hence is treated as a potential SRE under the ‘Data Deficient’ 
category due to the lack of specific identification (see Section 3.2). 

Linnaeolpium sp. 

Two specimens of this recently-described genus collected from Lake Maitland (Outback Ecology 2012b). This 
species is thought to represent a new species but its distribution is currently unknown; there are only three 

specimens known from outside the Pilbara, including the two specimens mentioned here. All three specimens 
have been collected within a 5km radius (Harvey 2011). This taxon is considered a potential SRE under the 

‘Data Deficient’ category based on lack of distribution information (see Section 3.2). 
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Higher taxon Family Taxon Comments 

Xenolpium ‘PSE064’ 

Five specimens collected from approximately 50 km to the north of the study area (ecologia 2014). There are 
few records of this genus in Western Australia, and further taxonomic investigation is required to determine 
their status (Burger et al. 2012). Hence, they are considered to be potential SREs under the ‘Data Deficient’ 

category due to taxonomic uncertainty (see Section 3.2). 

Order Scorpiones 

Buthidae Isometroides sp. 

Three specimens collected from Lake Way (Outback Ecology 2008, 2011) and two specimens from Lake 
Maitland (Outback Ecology 2009, 2012b). These specimens are not described as potential SREs in most reports 
(Outback Ecology 2008, 2009, 2011), but the most recent information available suggests they may represent 

SREs (Outback Ecology 2012b). In addition, the genus is poorly known and species identification was not 
possible for any of the specimens (Framenau and Harvey 2010; Volschenk 2012). Hence, they are considered 
to be potential SREs under the ‘Data Deficient’ category due to lack of specific identification and taxonomic 

uncertainty (see Section 3.2). 

Urodacidae 

Urodacus sp. 
Two specimens collected from the Lake Maitland area could not be identified beyond genus level as they were 

both female (Outback Ecology 2012b). Hence, they are treated as potential SREs under the ‘Data Deficient’ 
category due to the lack of specific identification (see Section 3.2). 

Urodacus ‘lakeway1’ 

One specimen collected from the Lake Way area (Outback Ecology 2008). This taxon is currently known only 
from this collection, but the genus Urodacus has been undergoing revision and the taxonomy of the group is 

still unclear, with numerous unnamed species and variable morphologies (Outback Ecology 2008). Hence, this 
taxon is considered a potential SRE under the ‘Data Deficient’ category due to taxonomic uncertainty (see 

Section 3.2). 

Urodacus ‘lakeway2’ 

Two specimens collected from the Lake Way area (Outback Ecology 2008). This taxon is currently known only 
from these collections, but the genus Urodacus has been undergoing revision and the taxonomy of the group 

is still unclear (Outback Ecology 2008). Hence, this taxon is considered a potential SRE under the ‘Data 
Deficient’ category due to taxonomic uncertainty (see Section 3.2). 

Urodacus ‘sp. maitland1’ 

One specimen collected from the Lake Maitland area (Outback Ecology 2009).  The genus Urodacus has been 
undergoing revision and the taxonomy of the group is still unclear (Outback Ecology 2009). Hence, this taxon 
is considered a potential SRE under the ‘Data Deficient’ category due to taxonomic uncertainty (see Section 

3.2). 

Urodacus ‘sp maitland2’ 

One specimen collected from the Lake Maitland area (Outback Ecology 2009).  The genus Urodacus has been 
undergoing revision and the taxonomy of the group is still unclear (Outback Ecology 2009). Hence, this taxon 
is considered a potential SRE under the ‘Data Deficient’ category due to taxonomic uncertainty (see Section 

3.2). 
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Higher taxon Family Taxon Comments 

Urodacus ‘yeelirrie’  

9-10 specimens collected from the Lake Way area (Outback Ecology 2011) and a single specimen collected 
from Lake Maitland (Outback Ecology 2012b). This taxon is a member of a species-complex of 20-30 

morphospecies formerly grouped as U. armatus, most of which are known from only a handful of specimens 
(Outback Ecology 2011). U. ‘yeelirrie’ is known only from the Yeelirrie area and these Lake Way collections, 

and is considered likely to be a SRE species. Hence, it is classified as a potential SRE. 

Chilopoda 

Order Geophilida undetermined Geophilida sp. 

A single specimen collected from Lake Maitland (Outback Ecology 2009). Geophilids are difficult to identify 
due to a lack of taxonomic understanding; it has been suggested that some species could be SREs but the lack 

of information makes this difficult to assess (Outback Ecology 2009). Hence, this specimen is treated as a 
potential SRE under the ‘Data Deficient’ category due to the lack of specific identification (see Section 3.2). 

Malacostraca 

Order Isopoda Armadillidae 

Genus nov. species nov. 

A single specimen collected from the Lake Maitland area (Outback Ecology 2012b). This is an extremely ornate 
isopod and shows many characteristics not present in other Western Australian isopod genera (Judd 2011b). A 

similar specimen has been collected from the Newman area; however this is clearly a different taxon to the 
Lake Maitland specimen (Judd 2011b). Hence, this taxon is considered to be a potential SRE, with expert 

advice indicating that it almost certainly does represent an SRE taxon (Judd 2011b). 

Acanthodillo sp. nov. 7 

Eight specimens collected from the Lake Maitland area (Outback Ecology 2012b). Whilst currently attributed 
to the genus Acanthodillo, these specimens most likely belong to a different (and probably new) genus, but 
taxonomic revision is required to clarify this (Judd 2011b). These represent a new species, and are not know 

from any other localities (Judd 2011b). Hence, they are considered to be potential SREs. 

Buddelundia sp. nov. 46 

A single specimen collected from the Lake Maitland area (Outback Ecology 2012b). The single specimen is a 
female, and does not represent the typical arid zone form of Buddelundia and there do not appear to be any 

collections of the taxon from elsewhere (Judd 2011b). The general morphological characteristics of the species 
have also not been recorded in isopods outside of the Pilbara region thus far (Judd 2012). Hence, this taxon is 

considered to be a potential SRE. 

Cubaris sp. 1 

One of the most commonly collected species from the Lake Maitland area during a recent survey (Outback 
Ecology 2012b). This specimen is likely to be the same species as collections made at Yakabindie and Yeelirrie, 

and are likely to represent a new species (Judd 2011b). These known locations are all in close proximity to 
each other, so this species is considered to be a potential SRE. 

Cubaris sp. wiluna 
Nine specimens collected from approximately 50 km to the north of the study area (ecologia 2014). The 
species has also been found approximately 50 km to the south east of the study area; it is considered to 

represent a new species with restricted distribution (Judd 2012). Hence, it is considered to be a potential SRE. 
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Higher taxon Family Taxon Comments 

Pseudodiploexochus sp. nov. 

A single specimen collected from the Lake Maitland area (Outback Ecology 2012b). This represents a new 
species, with a single collection from Yeelirrie thought to be the same species (Judd 2011b). The genus is most 

common in high rainfall areas of the state and is thought to comprise moisture-dependent relictual species 
(Judd 2011b). Hence, this species is treated as a potential SRE, and is considered highly likely to be an SRE 

species (Judd 2011b). 

Spherillo sp. 1 

A number of specimens collected from Lake Maitland (Outback Ecology 2012b). The genus is widespread in 
WA but none have been described and their distributions are poorly understood (Judd 2011b). Hence, this 

taxon is treated as a potential SRE due to uncertainties surrounding identity, taxonomy and geographic range 
(see Section 3.2). 

Spherillo sp. 2 

A single specimen collected from the Lake Way Area (Outback Ecology 2011). The genus is widespread in 
Western Australia but no species have yet been described. This specimen resembles a species that occurs 

north of Perth and in the Pilbara and is unlikely to represent an SRE species (Judd 2010b). However, a 
complete review of the genus is required to confirm this (Judd 2010b), so this specimen is treated as a 

potential SRE under the ‘Data Deficient’ category due to taxonomic uncertainty (see Section 3.2). A second 
series of individuals also described as Spherillo sp. 2 was collected from the Lake Maitland area (Outback 

Ecology 2012b), but given the differences in descriptions between the two reports it seems that the 
individuals described as Spherillo sp. 2 in each report may not represent the same taxon. The individuals from 

Lake Maitland are reportedly only known from that locality (Judd 2012) and are therefore considered to be 
potential SREs. 

Philosciidae ?Andricophiloscia sp. nov. 

Four specimens collected from samphire flats in the Lake Maitland area (Outback Ecology 2012b). These have 
been tentatively identified as belonging to the genus Andricophiloscia based on morphological characters 
(Judd 2011b). Two species have been described from WA, but these specimens do not represent either of 

these species (Judd 2011b). Members of the Philosciidae are very rarely collected in the region and very little 
is known about their distribution anywhere in WA (Judd 2011b). Hence, they are considered to be potential 
SREs under the ‘Data Deficient’ category due to uncertainties regarding taxonomic and geographic range. 

Platyarthridae Trichorhina sp. 

Seven specimens collected from the Lake Maitland area (Outback Ecology 2012b). Many members of the 
genus are now placed in the family Trichorhinidae but the single Western Australian species is still awaiting 

taxonomic revision (Judd 2011b). Identification to species level in Western Australia is not possible given 
current knowledge, but the Trichorina are an ancient genus containing many potential SRE taxa (Judd 2012). 

Hence, these specimens are considered to be potential SREs. 
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6 CONCLUSION 

The main conclusions of this desktop assessment of the SRE invertebrate fauna of the Lake Maitland 
to Millipede haul road study area are: 

 A relatively high level of survey effort has been expended in the vicinity of the study area.  

 Six broad-scale terrestrial fauna habitat types have been identified within the study area based 
on recent habitat mapping conducted in the area: 

o Mulga over spinifex sandplain 

o Mulga over stony tussock grassland 

o Mallee/mulga over spinifex sandplain 

o Melaleuca woodland over calcrete flats 

o Stony hills and footslopes 

o Low halophytic shrubland. 

 A total of 107 invertebrate taxa from SRE groups have been identified as potentially occurring 
within the study area.  

 Of these, 54 are considered to be potential SREs according to WA Museum guidelines. 
However, these guidelines assign potential SRE status to any taxon which is poorly understood 
taxonomically, or cannot be identified to species level or equivalent. Those taxa considered the 
most likely to represent true SRE taxa are: 

o Mygalomorph spiders: Aname ‘sp. B’, Aname MYG176, Aname MYG227, 
Kwonkan MYG175, Kwonkan MYG194 

o Scorpions: Urodacus ‘lakeway1’, Urodacus ‘lakeway2’, Urodacus ‘maitland1’, 
Urodacus ‘maitland2’, Urodacus ‘yeelirrie’ 

o Pseudoscorpions: Beierolpium ‘sp. 8/2’, Beierolpium ‘sp. 8/3’, Beierolpium ‘sp. 
8/4 small’, Linnaeolpium sp., Xenolpium ‘PSE064’ 

o Isopods: Acanthodillo sp. nov. 7, Buddelundia sp. nov. 46, Cubaris sp. wiluna, 
Pseudodiploexochus sp. nov., Isopoda nov. genus nov. species  

 It has been assessed that all potential impacts as a result of the haul road are of minor risk to 
potential SRE invertebrate fauna that occur in the vicinity of the study area. 
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Appendix A1 – Definitions of relevant categories under the Environment Protection and 
Biodiversity Conservation Act. 

Category Definition 

Endangered (EN) 

The species is likely to become extinct unless the circumstances and factors threatening its 
abundance, survival or evolutionary development cease to operate; or its numbers have been 
reduced to such a critical level, or its habitats have been so drastically reduced, that it is in immediate 
danger of extinction. 

Vulnerable (VU) 
Within the next 25 years, the species is likely to become endangered unless the circumstances and 
factors threatening its abundance, survival or evolutionary development cease to operate. 

Migratory (M) 

Species are defined as migratory if they are listed in an international agreement approved by the 
Commonwealth Environment Minister, including: 

 the Bonn Convention (Convention on the Conservation of Migratory Species of Wild Animal) 
for which Australia is a range state; 

 the agreement between the Government of Australian and the Government of the Peoples 
Republic of China for the Protection of Migratory Birds and their environment (CAMBA); or 

 the agreement between the Government of Japan and the Government of Australia for the 
Protection of Migratory Birds and Birds in Danger of Extinction and their Environment 
(JAMBA). 

 

Appendix A2 – Definition of Schedules under the Wildlife Conservation Act 1950. 

Schedule Definition 

Schedule 1 (S1) 
Fauna which are rare of likely to become extinct, are declared to be fauna that is in need of special 
protection. 

Schedule 2 (S2) 
Fauna which are presumed to be extinct, are declared to be fauna that is in need of species 
protection. 

Schedule 3 (S3) 
Birds which are subject to an agreement between the governments of Australia and Japan relating to 
the protection of migratory birds and birds in danger of extinction, are declared to be fauna that is in 
need of species protection. 

Schedule 4 (S4) 
Declared to be fauna that is in need of species protection, otherwise than for the reasons mentioned 
above. 
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Appendix A3 – Definition of Department of Parks and Wildlife Priority Codes. 

Threatened Definition 

Critically Endangered (CR) Considered to be facing an extremely high risk of extinction in the wild. 

Endangered (EN) Considered to be facing a very high risk of extinction in the wild. 

Vulnerable (VU) Considered to be facing a high risk of extinction in the wild. 

Priority Definition 

Priority 1 (P1) 

Taxa with few, poorly known populations on threatened lands. 

Taxa which are known from few specimens or sight records from one or a few localities, 
on lands not managed for conservation, e.g. agricultural or pastoral lands, urban areas, 
active mineral leases.  The taxon needs urgent survey and evaluation of conservation 
status before consideration can be given to declaration as threatened fauna. 

Priority 2 (P2) 

Taxa with few, poorly known populations on conservation lands. 

Taxa which are known from few specimens or sight records from one or a few localities, 
on lands not under immediate threat of habitat destruction or degradation, e.g. national 
parks, conservation parks, nature reserves, State forest, vacant crown land, water 
reserves, etc.  The taxon needs urgent survey and evaluation of conservation status 
before consideration can be given to declaration as threatened fauna. 

Priority 3 (P3) 

Taxa with several, poorly known populations, some on conservation lands. 

Taxa which are known from few specimens or sight records from several localities, some 
of which are on lands not under immediate threat of habitat destruction or degradation.  
The taxon needs urgent survey and evaluation of conservation status before 
consideration can be given to declaration as threatened fauna. 

Priority 4 (P4) 

Taxa in need of monitoring. 

Taxa which are considered to have been adequately surveyed, or for which sufficient 
knowledge is available, and which are considered not currently threatened or in need of 
special protection, but could if present circumstances change.  These taxa are usually 
represented on conservation lands. 

Priority 5 (P5) 

Taxa in need of monitoring.  

Taxa which are not considered threatened but are subject to a specific conservation 
program, the cessation of which would result in the species becoming threatened within 
five years. 
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Table B.1: Regional fauna list - Taxa from short range endemic invertebrate groups 

Order Family Lowest Taxon Identification Synonyms 
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Arachnida (Order Aranaea) 

Aranaea: Mygalomorphae Actinopodidae Missulena insignis   Widespread              ● 

Aranaea: Mygalomorphae Actinopodidae Missulena occatoria   Widespread              ● 

Aranaea: Mygalomorphae Barychelidae Aurecocyrpta ‘sp female’  Potential - Data Deficient (Identification)     ●    

Aranaea: Mygalomorphae Barychelidae Barychelidae sp.   Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Barychelidae Idiommata sp.   Potential - Data Deficient (Identification) ●              

Aranaea: Mygalomorphae Barychelidae Mandjelia 'wanjarri'   Widespread   ●            

Aranaea: Mygalomorphae Barychelidae indet.' sp.   Potential - Data Deficient (Identification)   ●            

Aranaea: Mygalomorphae Barychelidae Synothele sp. indet.   Potential - Data Deficient (Identification)       ●        

Aranaea: Mygalomorphae Barychelidae Synothele meadhunteri cf. Idiommata sp. Widespread ●            ● 

Aranaea: Mygalomorphae Ctenizidae Conothele sp. nov.   Potential - Data Deficient (Geographic)     ●          

Aranaea: Mygalomorphae Dipluridae Cethegus sp.   Potential - Data Deficient (Identification)   ● ●          

Aranaea: Mygalomorphae Dipluridae Cethegus sp. nov.   Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Dipluridae Cethegus 'fugax'   Potential - Data Deficient (Taxonomic)       ●        

Aranaea: Mygalomorphae   ?Idiopidae sp.   Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Idiopidae Aganippe sp.   Potential - Data Deficient (Identification)     ● ●        

Aranaea: Mygalomorphae Idiopidae Aganippe sp. A   Potential - Data Deficient (Identification) ●              

Aranaea: Mygalomorphae Idiopidae Aganippe sp. "occidentalis sp. group"   Potential - Data Deficient (Identification) ●              

Aranaea: Mygalomorphae Idiopidae Arbanitis sp.   Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Idiopidae Eucyrtops sp.   Potential - Data Deficient (Identification) ● ●            

Aranaea: Mygalomorphae Idiopidae Eucyrtops ‘sp. juv’  Potential - Data Deficient (Identification)     ●    

Aranaea: Mygalomorphae Idiopidae Gaius sp.   Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Idiopidae Gaius villosus Anidiops villosus Widespread     ●        ● 

Aranaea: Mygalomorphae Nemesiidae Nemesiidae sp.   Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Nemesiidae Aname sp. "armigera sp. group"   Potential - Data Deficient (Identification) ●              

Aranaea: Mygalomorphae Nemesiidae Aname sp.     Potential - Data Deficient (Identification) ● ● ● ●        

Aranaea: Mygalomorphae Nemesiidae Aname sp. A   Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Nemesiidae Aname sp. B    Potential - Data Deficient (Identification)     ●          

Aranaea: Mygalomorphae Nemesiidae Aname MYG001-group   Potential - Data Deficient (Identification)       ●        

Aranaea: Mygalomorphae Nemesiidae Aname MYG173   Widespread   ●   ●        
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Aranaea: Mygalomorphae Nemesiidae Aname MYG176   Potential - Morphological Indicators   ●            

Aranaea: Mygalomorphae Nemesiidae Aname MYG177   Widespread   ●            

Aranaea: Mygalomorphae Nemesiidae Aname MYG227   Potential - Research and Expertise       ●        

Aranaea: Mygalomorphae Nemesiidae Kwonkan MYG175 Kwonkan sp. nov. B Potential - Data Deficient (Geographic)   ● ●          

Aranaea: Mygalomorphae Nemesiidae Kwonkan MYG194 Kwonkan sp. nov. A Potential - Data Deficient (Geographic)     ●          

Aranaea: Mygalomorphae Theraphosidae Selenotholus foelschei   Widespread          ●   ● 

Aranaea: Mygalomorphae Theraphosidae Selenocosmia sterlingi   Widespread     ●          

Arachnida (Order Pseudoscorpiones) 

Pseudoscorpiones Atemnidae Oratemnus distinctus   Widespread ●            ● 

Pseudoscorpiones Atemnidae Oratemnus sp.   Potential - Data Deficient (Identification)   ●      ●     

Pseudoscorpiones Chernetidae Nesidiochernes 'PSE065'   Widespread          ●     

Pseudoscorpiones Olpiidae Olpiidae sp. 'indet'   Potential - Data Deficient (Identification)   ●            

Pseudoscorpiones Olpiidae Austrohorus sp.   Potential - Data Deficient (Identification)       ● ●       

Pseudoscorpiones Olpiidae Beierolpium 'sp. 8/2'   Potential - Data Deficient (Taxonomic)   ●            

Pseudoscorpiones Olpiidae Beierolpium 'sp. 8/3'   Potential - Data Deficient (Taxonomic) ●     ● ● ●     

Pseudoscorpiones Olpiidae Beireolpium 'sp. 8/4 small'   Potential - Data Deficient (Taxonomic)          ●     

Pseudoscorpiones Olpiidae Beireolpium 'sp. juv’  Potential - Data Deficient (Identification)     ●    

Pseudoscorpiones Olpiidae Indolpium sp.   Widespread ● ● ● ● ●       

Pseudoscorpiones Olpiidae Linnaeolpium sp.   Potential - Data Deficient (Geographic)       ●        

Pseudoscorpiones Olpiidae Xenolpium 'PSE064'   Potential - Data Deficient (Taxonomic)          ●     

Arachnida (Order Scorpiones) 

Scorpiones Buthidae Lychas 'adonis'   Widespread ● ● ● ●        

Scorpiones Buthidae Lychas annulatus   Widespread ● ● ● ● ●       

Scorpiones Buthidae Lychas jonesae   Widespread   ●   ● ● ●     

Scorpiones Buthidae Lychas 'splendens'   Widespread   ●     ●       

Scorpiones Buthidae Isometroides sp.   Potential - Data Deficient (Identification) ● ● ● ●        

Scorpiones Buthidae Isometroides ‘goldfields1’  Widespread     ●    

Scorpiones Urodacidae Urodacus sp.   Potential - Data Deficient (Identification)       ●        

Scorpiones Urodacidae Urodacus 'gibson 3'   Widespread   ●      ●     

Scorpiones Urodacidae Urodacus hoplurus   Widespread       ●  ●   ● 

Scorpiones Urodacidae Urodacus 'lakeway1'   Potential - Data Deficient (Taxonomic) ●              
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Order Family Lowest Taxon Identification Synonyms 
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Scorpiones Urodacidae Urodacus 'lakeway2'   Potential - Data Deficient (Taxonomic) ●              

Scorpiones Urodacidae Urodacus 'laverton2'   Widespread   ●      ●     

Scorpiones Urodacidae Urodacus 'Laverton 5'   Widespread       ●        

Scorpiones Urodacidae Urodacus 'sp. maitland1'   Potential - Data Deficient (Taxonomic)     ●          

Scorpiones Urodacidae Urodacus 'sp. maitland2'   Potential - Data Deficient (Taxonomic)     ●          

Scorpiones Urodacidae Urodacus similis   Widespread              ● 

Scorpiones Urodacidae Urodacus ?yaschenkoi   Widespread     ●          

Scorpiones Urodacidae Urodacus 'yeelirrie'   Potential - Data Deficient (Taxonomic)   ●   ●        

Chilopoda 

Geophilida   Geophilida sp.   Potential - Data Deficient (Identification) 

 

  ●          

Scolopendrida Scolopendridae Arthrorhabdis paucispinus   Widespread     ●          

Scolopendrida Scolopendridae Cormocephalus aurantiipes   Widespread ●   ●        ● 

Scolopendrida Scolopendridae Cormocephalus strigosus   Widespread     ●          

Scolopendrida Scolopendridae Cormocephalus turneri   Widespread ●   ●        ● 

Scolopendrida Scolopendridae Cormocephalus ?turneri   Widespread     ●          

Scolopendrida Scolopendridae Ethmostigmus curtipes   Widespread     ●          

Scolopendrida Scolopendridae Ethmostigmus pachysoma   Widespread              ● 

Scolopendrida Scolopendridae Ethmostigmus rubripes   Widespread     ●          

Scolopendrida Scolopendridae Scolopendra laeta   Widespread ●   ●        ● 

Scolopendrida Scolopendridae Scolopendra morsitans   Widespread ●            ● 

Malacostraca 

Isopoda Armadillidae Gen. nov. sp. nov.   Potential - Data Deficient (Taxonomic) 

 

    ●        

Isopoda Armadillidae Acanthodillo sp. nov. 7   Potential - Data Deficient (Geographic)       ●        

Isopoda Armadillidae Buddelundia labiata   Widespread       ●        

Isopoda Armadillidae Buddelundia sp.   Widespread   ●        ●   

Isopoda Armadillidae Buddelundia sp. nov. 16 Buddelundia sp. nov. 55 Widespread      ●   

Isopoda Armadillidae Buddelundia sp. nov. 39   Widespread          ●     

Isopoda Armadillidae Buddelundia sp. nov. 46   Potential - Data deficient (Geographic)       ●        

Isopoda Armadillidae Cubaris sp. 1   Potential - Data Deficient (Geographic)       ●        

Isopoda Armadillidae Cubaris sp. wiluna   Potential - Research and Expertise          ●     

Isopoda Armadillidae Pseudodiploexochus sp. nov.   Potential - Research and Expertise       ●        
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Order Family Lowest Taxon Identification Synonyms 
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Isopoda Armadillidae Spherillo sp.    Widespread            ●   

Isopoda Armadillidae Spherillo sp. 1   Potential - Data Deficient (Taxonomic)       ●        

Isopoda Armadillidae Spherillo sp. 2   Potential - Data Deficient (Taxonomic)   ●   ●        

Isopoda Philosciidae ?Andricophiloscia sp. nov.   Potential - Data Deficient (Geographic)       ●        

Isopoda Platyarthridae Trichorhina sp. nov.   Potential - Data Deficient (Identification)       ●        

Gastropoda 

  Planorbidae Glyphophysa (Glyptophysa) sp.   Widespread ●              

 Pupillidae Gastrocopta bannertonensis  Widespread       ●  

 Pupillidae Gastrocopta cf.  Widespread       ●  

 Pupillidae Gastrocopta cf. pediculus  Widespread       ●  

  Pupillidae Gastrocopta larapinta   Widespread ●          ●   

 Pupillidae Gastrocopta margaretae  Widespread       ●  

  Pupillidae Pupoides sp.   Widespread   ●        ●   

  Pupillidae Pupoides beltianus   Widespread          ● ●   

  Pupillidae Pupoides cf. beltianus  Pupoides sp. cf. P. beltianus Widespread   ●        ●   

 Pupillidae Pupoides ?adelaidae   Widespread       ●  

  Pupillidae Pupoides adelaidae   Widespread ●   ● ●    ●   

 Pupillidae Pupoides cf. adelaidae  Widespread       ●  

 Pupillidae Pupoides cf. eremicolus  Widespread       ●  

  Pupillidae Pupoides myoporinae   Widespread ●   ● ●    ●   

 Pupillidae Pupoides cf. myoporinae   Widespread       ●  
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