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EXECUTIVE SUMMARY 
Salt Lake Potash Limited proposes to develop the Lake Way Potash Project (the Project), south of Wiluna, 
in the Goldfields region of Western Australia. The Project will involve extracting groundwater brines 
underlying the Lake Way salt lake system and concentrating them in solar evaporation ponds to produce 
up to 260 kilotonnes per annum (ktpa) of sulphate of potash product. Proposed infrastructure includes 
evaporation ponds, brine abstraction trenches, palaeochannel brine production bores, permanent brine 
pumps and pipework, access and infrastructure corridors and excess salt disposal areas. This report 
provides an appraisal of conservation values pertaining to short range endemic (SRE) terrestrial 
invertebrates at Lake Way and in habitats in the immediate surrounds.  
 
Based on records in the Western Australian Museum and WAM databases, around 76 species belonging 
to SRE Groups have been recorded in the search area. Invertebrate species listed as Priority by DBCA 
with the potential to occur in the vicinity of the Project include two species of butterfly and two species 
of trapdoor spider. None of these is threatened by the Project.  
 
A survey targeting invertebrates belonging to the SRE Groups was carried out from the 21st to the 23rd 
January 2020. No rain fell on site during the survey, but an on-site weather station recorded 62.2 mm 
from the 8th to the 16th January 2020, while nearby Wiluna received 72.2 mm from the 9th to the 17th 
January 2020. Ten sites were sampled using a range of active search methods and the collection of leaf 
litter samples. 
 
Nine habitat types were identified and sampled in the field. The majority of these habitats occur (often 
extensively) throughout the wider Murchison bioregion. The two most spatially isolated and restricted 
habitats are the bare playa of Lake Way itself, as well as fringing chenopod shrubland; and habitats 
associated with gypsum/calcrete soils fringing the lake, especially in raised dunes and on islands. Some 
habitats had limited survey access due to heritage restrictions. 
 
Four of the species recorded (one species of trapdoor spider and three species of beetle) are considered 
to be Potential SREs. The trapdoor spider, Idiopidae ̀ BMYG156`, belongs to a family with many restricted 
species but currently cannot be identified to a sufficient level to further assess its range. In any case, it 
was recorded outside the development envelope and is unlikely to be impacted by the Project.  
 
The two tiger beetles, Pseudotetracha corpulenta and Pseudotetracha helmsi, are salt lake specialists that 
are also known from other salt lakes. While they are likely to be SRE species in terms of the area of land 
they actually occupy, they are not SRE species in terms of the overall envelope defined by their 
occurrences. The beetle Melyridae `BCO200` was collected from burrows on the Lake Way playa and a 
degree of association with saline lake habitat is inferred. It does not belong to a recognised SRE Group 
but is considered to be a Potential SRE with deficient data.  
 
The majority of the Project footprint is on the lake surface itself and off-lake disturbance is minimal. It is 
very unlikely that the extent of clearing off the lake will significantly impact any species of terrestrial 
invertebrate. Some drawdown of the groundwater table is expected as a result of brine production. 
Based on conceptual modelling, drawdown of the watertable under the lake is likely to cause a reduction 
in the moisture content of the uppermost portion of playa sediments and there is some suggestion this 
may cause the sediments to become unsuitable for burrowing salt lake specialist species. In such a 
scenario, only species with distributions confined to Lake Way and whose main habitat was the salt lake 
would be threatened in a significant way. Tiger beetles burrow to greater depth than Melyridae ̀ BCO200` 
and are more likely to be threatened by drawdown, except that they have wider distributions. Whether 
there is potential threat to Melyridae `BCO200` is unclear. 
 
Drawdown stemming from brine production also has the potential to alter vegetation and soil of habitats 
fringing the lake and, in turn, the microhabitats occupied by terrestrial invertebrates, including SRE 
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species, may also be altered. However, the predicted extent of drawdown outside the lake is small and 
occurs mainly in habitat types that are regionally common outside the extent of impact. Additionally, at 
0.5 m, the effect of drawdown on vegetation and soils in off-lake habitats is likely to be very small. 
Conceptual modelling has indicated that increased drought stress on Tecticornia shrublands (and 
presumably other vegetation types around the lake) as a result of drawdown is unlikely to be significant. 
It can therefore be inferred that drawdown impacts on SRE habitats off the lake will be minor. 
 
Drawdown of greater than 0.5 m, and in places greater than 2 m, is predicted to encompass a large 
proportion of lake habitat (playa) as well as islands. These habitats have limited occurrence regionally 
and are not replicated in the gypsum dunes at the southern end of the lake, which are mostly outside 
the predicted extent of >0.5 m drawdown.   
 



Lake Way SRE Invertebrates 
Salt Lake Potash 

 

v 

CONTENTS 
Executive Summary .............................................................................................................. iii 
1. Introduction ........................................................................................................................ 1 
2. SRE Framework ................................................................................................................... 1 
3. Desktop ............................................................................................................................... 3 

3.1. Previous records ........................................................................................................... 3 
3.1.1. Listed Invertebrate Species at the Search Area ................................................. 3 

3.2. Habitat ........................................................................................................................... 5 
3.3. Likelihood of SRE species ............................................................................................. 6 

4. Field Survey ......................................................................................................................... 6 
4.1. Survey timing and limitations ...................................................................................... 6 
4.2. Habitat ......................................................................................................................... 11 
4.3. Survey results ............................................................................................................... 11 

4.3.1. Species Accounts ................................................................................................. 11 
5. Potential Impacts ............................................................................................................. 13 

5.1.1. Clearing ................................................................................................................. 13 
5.1.2. Groundwater Drawdown .................................................................................... 13 

6. Conclusions ....................................................................................................................... 16 
7. References ........................................................................................................................ 16 
Appendix 1. Classification scheme of the Western Australian Museum for SRE 
invertebrates. ........................................................................................................................ 19 
Appendix 2. Species recorded in the vicinity of the Project prior to survey in 2020 based 
on desktop review. .............................................................................................................. 20 
Appendix 3. Photographs of SRE collection sites at Lake Way in January 2020. .......... 22 
 

LIST OF FIGURES 
Figure 1. Location of Lake Way and distribution of sites surveyed for short range 
endemic terrestrial invertebrates by Bennelongia in January 2020. ................................ 2 
Figure 2. Distribution of prior records of SRE Group invertebrates based on desktop 
review. ..................................................................................................................................... 4 
Figure 3. SRE habitats in and around Lake Way. ................................................................ 7 
Figure 4. Predicted groundwater drawdown. .................................................................. 15 
 

LIST OF TABLES 
Table 1. Summary of habitats sampled for SRE invertebrates in January 2020. .............. 8 
Table 2. Species from target SRE Groups collected during field survey in January 
2020. Asterisks denote higher order identifications (may align with other taxa). ........... 9 
 



Lake Way SRE Invertebrates 
Salt Lake Potash 

 

1 

1. INTRODUCTION 
Salt Lake Potash Limited proposes to develop the Lake Way Potash Project (the Project), south of Wiluna, 
in the Goldfields region of Western Australia (Figure 1). The Project will involve extracting groundwater 
brines underlying the Lake Way salt lake system and concentrating them in solar evaporation ponds to 
produce up to 260 kilotonnes per annum (ktpa) of sulphate of potash product (Salt Lake Potash 2019).  
 
Proposed infrastructure includes evaporation ponds, brine abstraction trenches, palaeochannel brine 
production bores, permanent brine pumps and pipework, access and infrastructure corridors and excess 
salt disposal areas. Developments will cover a disturbance area of 2,750 ha within a development 
envelope of 25,010 ha (Figure 1). The lifespan of the Project will be 20 years (Salt Lake Potash 2019).  
 
This report provides an appraisal of conservation values pertaining to short-range endemic (SRE) 
terrestrial invertebrates, as well as other conservation-listed terrestrial invertebrates, in the vicinity of the 
Project. The appraisal is based principally on field survey but also incorporates desktop information.  

2. SRE FRAMEWORK 
SRE species are defined as having overall ranges of  less than 10,000 km2 (Harvey 2002). They tend to 
exhibit patchy distributions within their range, slow growth, low fecundity and poor dispersal capabilities. 
Guidelines for the consideration and assessment of SRE invertebrates in Western Australia are provided 
in Environmental Factor Guideline: Terrestrial Fauna (EPA 2016a) and Technical Guidance: Sampling of 
short range endemic invertebrate fauna (EPA 2016b). Assessment typically focuses on a number of 
taxonomic groups (the SRE Groups) that are known to contain at least some, but more commonly 
moderate to high proportions of, SRE species. These groups include land snails (Gastropoda); millipedes 
(Diplopoda); centipedes (Chilopoda); pseudoscorpions (Pseudoscorpiones); scorpions (Scorpiones); 
spiders [Araneae, mainly Mygalomorphae (trapdoor spiders), but also some modern spider families]; 
slaters (Isopoda); and harvestmen (Opiliones). Some other groups, such as velvet worms (Onychophora) 
and earthworms (Oligochaeta), are SRE Groups but are restricted to mesic landscapes.  
 
Groups containing species that are mostly widespread due to high vagility, ecological plasticity or xeric 
adaptation may also have species with restricted ranges (e.g. Framenau et al. 2008; López-López et al. 
2016; Rix et al. 2015) and, conversely, some species belonging to SRE Groups are in fact widespread. 
Determining whether or not a species belonging to an SRE Group actually has a significantly restricted 
range (notionally <10,000 km²) is often difficult. However, the distribution of an SRE Group species is 
likely to reflect the extent of its preferred or obligate habitat(s), so that species that are only found in 
restricted or patchy habitats usually have smaller ranges than those collected from extensive or common 
habitats. An addition constraint to assessment is that, in some groups, short-range endemism may be 
related to life history rather than historical biogeography, resulting in a species occupying only part of 
a widespread habitat and therefore being an SRE (Harvey 2002; Harvey et al. 2011; Rix et al. 2015).  
 
In this report, determining SRE status is based on the SRE classification system of the Western Australian 
Museum (WAM; Appendix 1), modified in some cases to compensate for limited data (often poorly 
defined taxonomies). The factors considered when evaluating the SRE status of each species in this 
report were the known range of the species; habitat(s) at the collection location(s) and the spatial extent 
and connectivity of these habitats; and distribution patterns of phylogenetically related surrogate 
species (which are ideally members of the same genus). In this assessment, species are considered 
‘widespread’ if their known, or likely range, exceeds 10,000 km2 (as per Harvey 2002). However, even 
restricted species may be locally widespread around a project area. Thus, identifying SRE species is only 
the first part of a filtering process used to determine whether species may be threatened by a proposed 
development. The actual level of threat to an SRE species depends on its distribution relative to the 
development footprint rather than SRE status alone. Determining the likely level of threat to a species 
requires consideration of the extent of the species’ preferred habitat, both within and outside the study 
area, as well as the area of disturbance.  
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Figure 1. Location of Lake Way and distribution of sites surveyed for short range endemic terrestrial invertebrates by Bennelongia in January 2020.
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In addition to SRE species, terrestrial invertebrate species may be listed under various categories (e.g. 
Threatened, Critically Endangered) at the state level under the Biodiversity Conservation Act (DBCA 2016) 
or at the federal level under the Environmental Protection and Biodiversity Conservation Act (EPBC 1999). 
The Department of Biodiversity, Conservation and Attractions (DBCA) may also list species as Priority 
where there is deficient data for formal listing or where a species is rare but not threatened.  

3. DESKTOP 
Previous records of terrestrial invertebrates and habitat information were examined to appraise the 
likelihood of SRE or conservation listed invertebrate species occurring in the vicinity of the Project and 
to help determine the requirement for field survey. 

3.1. Previous records 
Previous survey records of terrestrial invertebrate species from SRE Groups within a radius of 
approximately 50 km from the Project centroid (26.7736° S, 120.3184° E; Figure 2) were compiled by 
searching the databases of the WAM and Bennelongia. SRE Group invertebrates collected during 
previous fauna surveys (Bamford 2019; Outback Ecology 2012) were also considered. This type of 
desktop search gives only an indication of the level of species richness that can be expected rather than 
a precise number of species that exists in the area. Appendix 2 provides a tabulated list of species 
recorded in the search area. Due to incomplete or inconsistent taxonomy for some records it is not 
usually practicable to determine the exact number of species that has been collected. Some recorded 
species may contain multiple taxa and, conversely, some specimens assigned to different taxa may in 
reality represent the same species.  
 
Based on the desktop search, around 76 species belonging to SRE Groups have been recorded in the 
search area including three species of land snail, 43 species of mygalomorph spider, three species of 
millipede, one species of centipede, four species of pseudoscorpion, 18 species of scorpion and four 
species of slater.  
 
Using species records as a proxy for sampling coverage, effort to collect terrestrial invertebrates 
(particularly targeting SRE Groups) in the vicinity of the Project has occurred predominantly around the 
northern end of Lake Way as well as to the southwest of the Lake. Sampling appears to have occurred 
in the habitats surrounding the Lake itself such as woodlands and grasslands, while very little or no 
sampling has occurred on playa.  

3.1.1. Listed Invertebrate Species at the Search Area 
There are no Priority Ecological Communities (PECs) or Threatened Ecological Communities (TECs) in the 
vicinity of the search area listed on a basis of terrestrial SRE taxa. Invertebrate species listed as Priority 
by DBCA with the potential to occur in the vicinity of the Project include two species of butterfly and 
two species of trapdoor spider.  
 
The critically endangered butterfly Ogyris subterrestris petrina is known from two sites near Kalgoorlie 
(ALA 2018) and occurs in mallee-dominated woodland. This species depends on the sugar ant 
(Camponotus terebrans), with the butterfly depositing its eggs at the entrances of sugar ant nests that 
abut the base of living trees and shrubs of various species. The host ant species is widespread across 
Australia. There are no records of this butterfly species (either historical or recent) in the search area. Its 
primary habitat is woodlands where the host ant constructs nests and this habitat type is present in the 
search area and survey area. The Project will have a minimal impact on this habitat.  
 
The Priority 1 butterfly Jalmenus aridus is known from a handful of records near Kalgoorlie and 
Ngaanyatjarraku in the Northern Yilgarn, indicating that it may be rare but widespread in the Yilgarn. 
The species is not commonly collected and is poorly represented in Australian research collections. 
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Figure 2. Distribution of prior records of SRE Group invertebrates based on desktop review.  
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The larvae of this butterfly feed on the leaves and flowers of Senna spp. and Acacia tetragonophylla 
(Graham and Moulds 1988). Both host plants occur widely in the Yilgarn and are generalist species that 
do not occur on specific geologies or soils, so this butterfly may be widespread but poorly sampled. 
Both Senna spp. and Acacia tetragonophylla are likely to occur in the Project area, although the impact 
to habitats containing these plant species will be regionally negligible, and the conservation status of 
the butterfly is unlikely to be impacted. 
 
The Priority 2 wishbone spider Kwonkan moriartii is known only from the male holotype collected 
Wanjarri Nature Reserve (Main 1983) approximately 52 km south of the southern extent of Lake Way. 
The wider range of this species is unclear, but many Kwonkan species have very short ranges and are 
confined to specific soil types or geological features, with field data suggesting that some species prefer 
open plain habitats whilst others are confined to BIF habitats (Bennelongia, unpublished data). Given 
the short-ranges of most Kwonkan species and the absence of records from elsewhere in the Yilgarn 
(despite many SRE surveys in the southern Yilgarn over the last decade) it is reasonable to assume that 
this species has a confined range. It may occur closer to the Project. A number of Kwonkan species have 
been recorded close to Lake Way, though none has been assigned to a described species. It is possible 
(though unconfirmed) that Kwonkan moriartii occurs within the vicinity of the Project.    
 
The Priority 3 northern shield-backed trapdoor spider Idiosoma clypeatum belongs to a group of idiopid 
species characterised by enlarged and sclerotised third abdominal sigilla and, in some species, highly 
sclerotised abdominal shields used for burrow defence. There are now understood to be 17 species in 
the nigrum species-group (Rix et al. 2018a). Beyond the type locality at Albion Downs, approximately 
40 km south of Lake Way, Idiosoma clypeatum has a large distribution throughout the Murchison and 
Yalgoo bioregions where it is the only known species of the nigrum-group (Rix et al. 2018a). It is likely 
to occur within the vicinity of, but is unlikely to be significantly threatened by, the Project due to the 
small proposed extent of clearing relative to its entire range.  

3.2. Habitat 
Habitat prospectivity was assessed by reviewing recent vegetation (Botanica 2019) and vertebrate fauna 
(Bamford 2019) reporting as well as observations from previous site visits by Bennelongia. Emphasis was 
placed on identifying relict, isolated, sheltered or moist habitats but ‘specialist’ habitats such as rocky 
outcrops and ranges may also harbour SRE species. Isolated or patchy habitats are generally considered 
to be more prospective for SRE species. It is also recognised that inland salt lakes in Western Australia 
may host a variety of specialist invertebrate taxa, including wolf spiders (family Lycosidae) and tiger 
beetles (family Carabidae) that are halotolerant and may have restricted distributions (Durrant and 
Guthrie 2004; Framenau and Hudson 2017; López-López et al. 2016), although overall there has been 
relatively little documentation of such species and communities.  
 
The Lake Way area hosts a high diversity of vegetation types and Botanica (2019) identified 19 major 
vegetation groups across 10 landforms. There is likely to be overlap between some of these groups in 
terms of their function as habitat for terrestrial invertebrates. Bamford (2019) identified seven vegetation 
and substrate associations (VSAs, equivalent to habitats) and it is considered that these units are suitable 
indicators of habitats for terrestrial invertebrates, although as terrestrial invertebrates are often 
distributed at the microhabitat scale, the utility of assessing habitats through desktop methods may be 
limited.  
 
In broad terms, the habitats for terrestrial invertebrates in and around Lake Way include bare salt lake 
playa, chenopod shrublands; and various types of woodland and shrubland.  
 
The majority of the habitats present are likely to be widespread or very widespread throughout the wider 
Murchison bioregion. The most spatially isolated and restricted habitats are the bare playa of Lake Way 
itself, as well as fringing chenopod shrubland; and habitats associated with gypsum/calcrete soils 
fringing the lake, especially in raised dunes and on islands.  
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3.3. Likelihood of SRE species 
Based on the desktop review, the most prospective habitats for SRE species in and around Lake Way are: 

 Salt lake playa and adjacent chenopod shrubland. 
 Mixed woodlands, shrubland and spinifex on quartz-rich islands. 
 Shrubland on gypsum dunes and islands.  

 
Habitats on other landforms have been demonstrated to host species from SRE Groups and are also 
considered prospective for potential SRE species however, as they are more extensive and well-
connected throughout the wider landscape, the species present are generally likely to have larger 
distributions than species in restricted habitats.  

4. FIELD SURVEY 
A survey targeting invertebrates belonging to the SRE Groups was carried out from 21 - 23 January 2020 
by Anton Mittra and Louis Masarei.  
 
The aim of the survey was to collect species from recognised SRE Groups from representative habitats 
types in the vicinity of the Project and immediate surrounds. A total of 10 sites were sampled using a 
range of active search methods that varied at each site according to habitat, knowledge of the biology 
of certain taxa and visual observations of burrows or other tell-tale signs of target species.  
 
Sampling techniques included active foraging, turning over and breaking apart logs and dead wood, 
turning over rocks and other debris, sieving leaf litter and other detritus, using a leaf blower to remove 
leaf litter and reveal burrows, excavating burrows, peeling bark and spotlighting (including ultraviolet 
torches to target scorpions and non-UV torches for beetles and spiders). Two additional sites were 
sampled by spotlighting only. The distribution of sampling sites is shown in Figure 1 and site details and 
photos are presented in Appendix 3 and Appendix 4.  
 
Specimens collected in the field were placed in 100% ethanol and transported to the laboratory for 
identification. At nine of the 10 active search sites (excluding Site 6 on bare playa and spotlight-only 
sites), approximately 1 L of leaf litter was placed in calico bags transported to the laboratory and placed 
in Tullgren funnels to collect invertebrates. 
 
Morphological species identifications were undertaken by Michael Curran (scorpions and spiders), Peter 
Hudson (University of South Australia; tiger beetles) and Jane McRae (other groups). DNA sequencing 
of beetles (for CO1, COIII, 16S) was undertaken by Helix Molecular Solutions and interpretation of 
sequence results was done by Bruno Buzzato. 

4.1. Survey timing and limitations 
Many SRE Groups are most active and therefore most easily collected during and immediately following 
substantial rainfall. No rain fell on site during the survey, but the on-site weather station at Lake Way 
recorded 62.2 mm in the preceding week or so (8th to 16th January 2020), while nearby Wiluna received 
72.2 mm from the 9th to the 17th January 2020.  
 
Some habitats had limited access due to heritage restrictions. This included the majority of gypsum dune 
and island habitat (including areas of dunes not mapped as having heritage restrictions), although three 
sites (Sites 2, 3 and 9) were able to be sampled in woodland and shrubland on gypsum soils (Figure 3; 
Appendix 3).  
 
Approximately an hour was spent on active foraging at each site by two personnel giving an approximate 
effort per site of two hours.  
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Figure 3. SRE habitats in and around Lake Way.  
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Table 1. Summary of habitats sampled for SRE invertebrates in January 2020.  

Landform Vegetation Sun Exposure Soil/geology Comments Survey sites 

Bare playa No vegetation on playa Extreme Saline, gypsum rich sandy clay 
lake sediments  Isolated in wider landscape Site 6 

Shores and depressions Low chenopod shrubland Extreme Saline, gypsum rich sandy clay 
lake sediments Isolated in wider landscape Site 6, Spotlight 2 

Plain Mulga with some mallee over 
scattered spinifex 

Very high, some protection 
under trees and in litter  Red clay to sandy-clay Extensive regionally  Site 1 

Floodplain or drainage line Mulga woodland High, some protection 
under trees Red clay to sandy clay Extensive regionally Sites 4, 7, 8  

Sand dunes Callitris woodland over spinifex Very high Red sand Extensive regionally Site 5, Spotlight 1 

Low rise Melaleuca low trees over sparse 
shrubland and grassland 

Very high, some protection 
under trees and in litter 

Gypsum blending with red sand 
to sandy clay 

Probably confined to near Lake Way 
with limited occurrence regionally Site 2 

Low rise Tall mallee woodland over sparse 
shrubland 

Very high, some protection 
under trees and in litter Gypsum rich sandy clay Like to have a limited occurrence 

regionally Site 9 

Dune/island Mixed low woodland over chenopod 
shrubland 

Very high, some protection 
under trees and in litter 

Gypsum with hardened crust and 
rocks 

Isolated in wider landscape with 
limited regional occurrence Site 3 

Drainage line Tall Eucalyptus camaldulensis 
woodland 

High but some protection 
in shade and litter beds Sandy clay Some occurrence in wider region 

in association with drainage lines Site 10 
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Table 2. Species from target SRE Groups collected during field survey in January 2020. Asterisks denote higher order identifications (may align with other taxa).  
No animals were recorded at Sites 03 and 05.  

Higher classification Lowest identification 

Site 01 

Site 02 

Site 04 

Site 06 

Site 07 

Site 08 

Site 09 

Site 10 

Spotlight 1 

Spotlight 2 

Comments  

Arthropoda   
Arachnida               

Araneae   
Mygalomorphae  

Idiopidae Gaius villosus 1 1 1        Not an SRE. This species has a well-documented range of >400,000 km2 (Rix et al. 2018b) 
  Idiopidae `BMYG156` 1 Mature female but male (or sequencing) required for further identification. Potential SRE. 

Theraphosidae Selenotholus foelschei 1 A widespread but infrequently collected species. Not SRE. 
Araneomorphae             

Lycosidae Lycosa cf. salifodina    13      1 Females. Some collected from burrows on saline playa, others active on playa surface and in samphire 
next to a claypan. Widespread (Framenau and Hudson 2017; Koch 1977; McKay 1976). 

Pseudoscorpiones               
Atemnidae Atemnidae `BPS254`            1      Likely to be Oratemnus distinctus, which is widespread and has been recorded at Lake Way before. Not 

SRE.  
Chernetidae Chernetidae `BPS249`              22    Juvenile specimens recorded from a widespread habitat in mulga leaf litter. Unlikely SRE.  
Olpiidae Beierolpium 8/4 `BPS253` 1 Female specimen collected in leaf litter in a widespread habitat. Unlikely SRE. 

  Beierolpium sp.* 2 Higher order identification, likely same species as Beierolpium 8/4 `BPS253`. 
  Indolpium `BPS256` 1                 Collected in mallee leaf litter in a widespread habitat. Unlikely SRE.  
  Indolpium sp.* 1 Higher order identification. 

Sternophoridae Afrosternophorus `BPS255` 1 Collected in mallee leaf litter in a widespread habitat. Unlikely SRE.
Scorpiones                       

Buthidae Isometroides vescus 1 Widespread (ALA 2020). 
  Lychas `BSCO034` 9 1 2 Collected in widespread habitat (mainly mulga woodland). Unlikely SRE.
  Lychas `BSCO035`               7   Minor morphological differences with `BSC035` but alignment uncertain.  

Urodacidae Urodacus `BSCO030` 2 1 Collected in widespread habitat (mulga woodland). Unlikely SRE. 
  Urodacus `BSCO031` 1 1 Collected in a widespread habitat (mulga woodland). Unlikely SRE. 
  Urodacus `BSCO032` 4                 Collected in a widespread habitat (mulga woodland). Unlikely SRE.  

Diplopoda   
Polyxenida   

Polyxenidae Unixenus sp.            1      Unlikely to be restricted (Short and Huynh 2013).  
Synxenidae Phryssonotus novaehollandiae 2 1 5 2 Widespread (Short and Huynh 2009).

Insecta   
Coleoptera                       

Carabidae Pseudotetracha corpulenta       5         4 

Collected in burrows or nocturnally active on saline playa, or in samphire next to a claypan. Morphology 
places these animals in the corpulenta species. Although cryptic lineages are likely to occur in the 
described species of the genus Pseudotetracha (P. Hudson, pers. comm. March 2020; López-López et al. 
2016), recent molecular work points to corpulenta being widespread. Molecular work using Lake Way 
animals is required for confirmation. Potential SRE.  
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Higher classification Lowest identification 

Site 01 

Site 02 

Site 04 

Site 06 

Site 07 

Site 08 

Site 09 

Site 10 

Spotlight 1 

Spotlight 2 

Comments  

  Pseudotetracha helmsi       1         1 

Collected in burrows or nocturnally active on saline playa, or in samphire next to a claypan.  
Morphology places these specimens in the helmsi species. Although cryptic species are likely to occur in 
the described species of Pseudotetracha (P. Hudson, pers. comm. March 2020; López-López et al. 2016), 
recent molecular work points to helmsi being widespread. Molecular work using Lake Way animals is 
required for confirmation. Potential SRE.   

Melyridae Melyridae `BCO200`       3           Collected in burrows on saline playa. Very limited taxonomic framework but habitat and biology 
indicate a Potential SRE with deficient data. 

Mollusca                       
Gastropoda   

Stylommatophora   
Pupillidae Gastrocopta larapinta     1             Widespread (Whisson and Köhler 2013). 

  Pupoides contrarius 4 Widespread (ALA 2020). 
  Gastropoda sp.* 1 Higher order identification. 
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4.2. Habitat 
Nine habitat types were identified and sampled in the field. The characteristics of the habitats observed 
and sampled in the field were more or less consistent with what was identified in the desktop review. 
The distribution of habitats is shown in Figure 3 and a summary of habitats sampled is given in 

Figure 3. SRE habitats in and around Lake Way.  
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Table 1. 

4.3. Survey results 
Twenty-two species belonging to targeted SRE Groups were collected during field survey at Lake Way 
in January 2020. A small number of specimens were immature or the wrong sex to identify to a sufficient 
level to align with other recorded species and were therefore not considered distinct taxa. The number 
of specimens and species collected is considered moderate and, for some groups, fell short of 
expectations based on desktop information.  
 
Only three species from two families of mygalomorph spider were collected in the current survey, 
compared with an estimated 43 species (although likely fewer due to unresolved taxonomy) from eight 
families collected in the vicinity based on historical records (Section 3.1 and Appendix 2). This may reflect 
time limitations to some degree, but it is also worth noting that the majority of historically recorded 
specimens and species were recorded in pitfall traps (Appendix 2).  
 
The species recorded in January 2020 included three species of mygalomorph spider; a wolf spider 
(Lycosidae); five species of pseudoscorpion; six species of scorpion; two species of polyxenid millipede; 
three species of beetle (Coleoptera); and three species of land snail (Gastropoda).  
 
Overall, most species collected in the survey are considered unlikely to have significantly confined ranges 
or are known to be widespread species. Two species – the mygalomorph Idiopidae `BMYG156` and the 
beetle Melyridae `BCO200` – are considered to be Potential SRE species.  

4.3.1. Species Accounts 
The distributions and SRE statuses of recorded species within each target group are discussed below. 
 
Mygalomorph spiders 
Three species of mygalomorph spider from two families, Idiopidae and Theraphosidae, were collected 
during the survey. All were female and dug from burrows. The idiopid Gaius villosus, collected from three 
sites in the current survey (Table 2), and belongs to a well-known genus that was recently reviewed (Rix 
et al. 2018b). Gaius villosus is widespread throughout the Wheatbelt, Goldfields and Murchison.  
 
Idiopidae `BMYG156` belongs to the same family as Gaius villosus and was collected as a mature female 
from Site 01 from a burrow in leaf litter in mulga woodland, but could not be assigned to a genus, as 
males are needed for further identification. Morphology indicates that the genus of Idiopidae ̀ BMYG156` 
is likely to be either Idiosoma or Eucanippe. These genera contain confirmed (Rix et al. 2018a) or potential 
(Rix et al. 2017) SRE species and, given the lack of taxonomic resolution, Idiopidae `BMYG156` is 
considered a potential SRE. The collection site is outside the development envelope (Figure 1).  
 
Wolf Spiders 
A moderate number of juvenile and female specimens of the wolf spider Lycosa cf. salifodina were 
collected from the playa at Site 06, either roaming at night, or from burrows. Some of the burrows were 
covered with a thin layer of silk, as has been observed for this species previously (Framenau and Hudson 
2017; Koch 1977). Additionally, a specimen was collected from the edge of a fresh claypan at Spotlight 
2. The identification of the current specimens was based on female genitalia. The collection of a male 
specimen would provide confirmation. Lycosa salifodina is a salt lake specialist but is very widespread 
(Framenau and Hudson 2017; Koch 1977; McKay 1976).  
 
The halotolerant wolf spider genus Tetralycosa, a typical inhabitant of inland saline lakes in WA, was not 
detected but is typically more difficult to locate and collect (Framenau and Hudson 2017; P. Hudson, 
South Australian Museum, pers. comm. March 2020). It is considered moderately likely to occur at Lake 
Way despite the lack of detection.  
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Pseudoscorpions 
Epigean pseudoscorpions species are generally considered to have widespread distributions and it has 
been suggested that few species are SREs (Harvey 2002). Notably, however, some species have limited 
distributions and are normally restricted to specialist habitats including granite outcrops (Harvey 2010, 
2012; Harvey 2018; Harvey et al. 2015). While phoresy (dispersal by means of attachment to a host 
organism; White et al. 2017) has been documented for many families of pseudoscorpion, including those 
from Lake Way (Jhasser Martínez et al. 2018; Lira and Tizo-Pedroso 2017; Muchmore 1972) and probably 
contributes to few pseudoscorpion species having restricted distributions, pseudoscorpion taxonomy is 
poorly resolved, largely due to high diversity and thus range determination can be difficult.  
 
The five species recorded at Lake Way are considered unlikely to have significantly confined 
distributions. They were all recorded in leaf litter under either mulga or mallee in types of woodland that 
are regionally common. The collection habitat (and microhabitat) is not considered prospective for SRE 
pseudoscorpions, unlike habitats such as rock outcrops, which can form habitat isolates.  
 
One habitat that was unable to be surveyed, gypsum dunes and islands, has the potential to harbour 
potential SRE pseudoscorpions (Bennelongia 2018) but received minimal sampling coverage due to 
heritage restrictions.  
 
Scorpions 
The framework for scorpion identification in Australia is in need of review and determining the 
distribution of morphospecies of the genera Lychas and Urodacus usually requires comparison with a 
range of specimens from the region. Molecular information may also assist in clarifying morphological 
identifications.  
 
Three species of the genus Urodacus (burrowing scorpions) were collected in the current survey. All three 
were collected in mulga woodland habitat and are therefore considered unlikely to be SRE species as 
this habitat is regionally extensive. One of the species, Urodacus `BSCO032`, is morphologically similar 
to specimens collected at Bungalbin (Bennelongia 2016).  
 
The other two species recorded in the current survey, Lychas `BSCO034` and Lychas `BSCO035`, have 
been separated on minor morphological differences but it is unclear whether these represent a 
divergence at the species level. Lychas `BCO034` was collected in mulga woodland while Lychas 
`BSCO035` was collected at site Spotlight 1 on sand dunes to the east of the lake. Both habitats occur 
extensively outside the vicinity of Lake Way.  
 
The spider hunting scorpion Isometroides vescus is a widespread species (Atlas of Living Australia).  
 
Millipedes 
The millipedes recorded, Unixenus sp. and Phryssonatus novaehollandiae, belong to a group of 
millipedes (Polyxenida) whose Western Australian species are considered widespread (e.g. Short and 
Huynh 2011, 2013).  
 
No evidence was found during the survey for occurrence of the classic SRE genus Antichiropus (Car and 
Harvey 2014; Car et al. 2013), nor of other genera of millipede known to contain geographically confined 
species (e.g. Atelomastix, species of which are known from further south; Edward and Harvey 2010). 
There are, however, a number of genus-level records of Antichiropus collected in wet pitfall traps just 
west of Wanjarri Nature Reserve, south of Lake Way. It is likely that this genus occurs closer to the 
Project, although there is no survey information to confirm this.  
 
Beetles 
Three species of beetle were collected during the survey. Two of them, Pseudotetracha corpulenta and 
Pseudotetracha helmsi, belong to a group of tiger beetles often associated with Australian salt lakes 
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where they are active predators on the playa (López-López et al. 2016; McCairns et al. 1997). Taxonomic 
revision of the group is ongoing (P. Hudson, South Australian Museum, pers. comm., March 2020) and 
at least some species, previously described using morphological characters, are likely to contain cryptic 
taxa (López-López et al. 2016). However, DNA sequences showed that Lake Way specimens were 
correctly assigned morphologically to Pseudotetracha corpulenta and Pseudotetracha helmsi. Both 
species have also been shown by morphology and sequencing to occur almost 300 km east at Lake 
Wells. Genetically confirmed Pseudotetracha helmsi has also been collected from Lake Annean (Zerm et 
al. 2007), while Pseudotetracha corpulenta has been collected from several other salt lakes (Helix 2020). 
Thus, neither species represents an SRE species in terms of having an overall range of less than 
10,000 km2, alhough their actual occupancy of lake bed habitat may possibly be less.  
 
The likelihood of the soft-wing flower beetle Melyridae `BCO200` having a confined distribution is 
uncertain. The genus to which the species belongs is uncertain, although it has some of the 
morphological characteristics of Balanophorus. There are no records of this family within the vicinity of 
Lake Way (surveys for SRE Groups have not traditionally targeted beetles), although Durrant and Guthrie 
(2004) collected several species of melyrid in pit traps on saline lake floors in the Wheatbelt. None of 
the species collected by Durrant and Guthrie (2004) were found at more than one lake, nor were any of 
the species collected in woodland or shrubland adjacent to each lake. 
 
Considering the results of Durrant and Guthrie (2004), combined with the occurrence of another melyrid 
in salt lakes in the Northern Territory (P. Hudson, University of Adelaide, pers. comm., April 2020), and 
the occurrence of Melyridae `BCO200` in from burrows on the Lake Way playa, an association between 
Melyridae `BCO200` and saline lake habitat must be inferred. However, the shallower depths of the 
burrows of Melyridae `BCO200` suggest this species is perhaps less dependent on moisture in the 
lakebed than tiger beetles.  Melyridae `BCO200`is considered to be a Potential SRE with deficient data.  
 
Snails 
The two snail species collected are widespread and belong to a family (Pupillidae) that is not known to 
have SRE species. No evidence of larger species, such as the classic SRE group Bothriembryon, was 
observed during survey and records of such groups are absent from the Murchison region.  

5. POTENTIAL IMPACTS 
The potential impacts of the Project on terrestrial invertebrate species can be divided into direct impacts 
from clearing and indirect impacts from altered hydrology (drawdown of the water table).  

5.1.1. Clearing 
Within the development envelope, the overall footprint of the Project is largely confined to the lake 
surface itself and off-lake disturbance is minimal on the whole (Figure 1). As such, the impact of 
vegetation clearing on the habitats off the lake (woodlands and shrublands) will be small. It is very 
unlikely that the extent of clearing will significantly impact any species of terrestrial invertebrate.  

5.1.2. Groundwater Drawdown 
Brine abstraction via trenches and borefields is expected to lower the water table beneath the lake 
surface (Salt Lake Potash 2020; Figure 4). As described by CDM Smith (2020) based on conceptual 
modelling, soil moisture contents in the uppermost portion of playa sediments are likely to decrease 
under drawdown conditions. As a result, the lake sediments may become less suitable for burrowing salt 
lake specialist species (e.g. beetles and spiders). These animals use the lake sediments as refugia by 
constructing burrows whose depths are positively correlated with depth to water beneath the lake 
surface. A likely function of these burrows is the maintenance of a high-humidity environment with a 
relatively low ambient temperature, thus decreasing evaporative drive on the resident (Framenau and 
Hudson 2017; P. Hudson, pers. comm.). The precise effects of drawdown on burrowing salt lake 



Lake Way SRE Invertebrates 
Salt Lake Potash 

 

15 

invertebrates are poorly understood, although it has been observed that areas in the vicinity of lake 
trenches can become devoid of much of the typical fauna (P. Hudson, pers. comm.).  
 
In this scenario, only species whose main habitat is the salt lake playa and whose distributions are 
confined to Lake Way would be significantly threatened in terms of species persistence. Based on survey 
results three species potentially fit these criteria (Pseudotetracha helmsi, Pseudotetracha corpulenta and 
Melyridae sp. `BCO200`). In the cases of Pseudotetracha helmsi and Pseudotetracha corpulenta, the wider 
distribution of the species suggests loss habitat at Lake Way will not affect species persistence. There is 
currently insufficient taxonomic information, ecological knowledge and collection data to confidently 
estimate the range of Melyridae sp. `BCO200`, although it is noted that the family Melyridae does not 
contain confirmed SRE species.  
 
Drawdown stemming from brine production also has the potential to alter vegetation and soil in habitats 
fringing the lake (woodland and shrubland on shores and dunes) by reducing soil moisture content and 
in turn, the microhabitats occupied by terrestrial invertebrates, including SRE species may also be altered. 
The predicted extent of drawdown off the lake is small (Figure 4) and occurs mainly in habitat types that 
are regionally common outside the extent of impact. Additionally, at 0.5 m, the effect of drawdown on 
vegetation and soils in off-lake habitats would likely be very small.  This is supported by conceptual 
modelling by CDM Smith (2020), which indicates that increased drought stress on Tecticornia shrublands 
(and presumably other vegetation types around the lake) as a result of drawdown is unlikely to be 
significant. It can therefore be inferred that drawdown impacts on SRE habitats off the lake will be minor.  
 
Drawdown of greater than 0.5 m, and in places greater than 2 m, is predicted to encompass a large 
proportion of lake habitat (playa) as well as islands (Figure 4). These habitats that have limited occurrence 
regionally. While the area of gypsum dunes at the southern end of the lake received limited sampling 
coverage (Figure 3), it may provide similar habitat to the islands on the lake and could therefore be 
expected to harbour the same species of terrestrial invertebrates. The majority of these gypsum dunes 
are outside the predicted extent of >0.5 m drawdown (Figure 4).  
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Figure 4. Predicted groundwater drawdown.   
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6. CONCLUSIONS 
The current survey aimed to appraise the values of short range endemic invertebrate species in and 
around Lake Way. Based on previous records, the area has the potential to harbour many species from 
groups that contain confirmed SREs.  
 
A field survey undertaken in January 2020 shortly after onsite rainfall documented 22 species belonging 
to target groups including three species of mygalomorph spider; a wolf spider; five species of 
pseudoscorpion; six species of scorpion; two species of polyxenid millipede; three species of beetle; and 
three species of land snail. The majority of the species collected are known or likely to be widespread 
outside the vicinity of Lake Way. Similarly, most habitats present are regionally extensive, though the 
lake itself, fringing shrubland and vegetation types on gypsum soils (especially in raised dunes and on 
islands) are not.  
 
Four species are considered Potential SREs. The trapdoor spider Idiopidae ̀ BMYG156` belongs to a family 
with many restricted species but currently cannot be identified to a sufficient level to further assess its 
range. It was recorded outside the development envelope and is unlikely to be impacted by the Project.  
 
The two tiger beetles, Pseudotetracha corpulenta and Pseudotetracha helmsi are salt lake specialists but 
are not SRE species and have ranges that extend beyond Lake Way. Melyridae `BCO200` was recorded 
from burrows on the salt lake and has an inferred association with this habitat. This species does not 
belong to a recognised SRE Group but there are currently insufficient data to assess its range and it is 
considered to be a Potential SRE species currently known only from Lake Way. It is considered less likely 
than Pseudotetracha to be affected by drawdown of the water table under the lakebed. 
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Appendix 1. Classification scheme of the Western Australian Museum for 
SRE invertebrates. 
 
Categories: 

 Confirmed SRE: species with a well surveyed range of less than 10,000 km².  
 

 Potential SRE: species with imperfectly understood ranges because sampling has been patchy. 
In some cases, the uncertainty about range is compounded by an incomplete taxonomic 
framework. 

 
 Unlikely SRE: includes potentially new species that do not possess the traits of a SRE species 

(i.e. biological or habitat factors). For example, this subcategory may include species recorded 
during a survey from one or more habitat types that have low prospectivity for SREs or species 
possessing very few morphological features typical of SREs. 

 
 Widespread: known range of more than 10,000 km² or good evidence (multiple collections 

from different habitats) pointing towards a similarly-large range.  
 

 Unknown: usually higher level identifications (possibly due to immature specimens) or 
identifications of species complexes where there have been recent revisions that make it unclear 
which species were originally collected. 

 
The museum divides Potential SREs into five subcategories that provide some information about why 
the species is treated as a Potential SRE (definitions are paraphrased here).  The subcategories are: 
 

 Data deficient: There are insufficient data available to determine SRE status, because of few 
collecting records (and a belief sampling for the species has been geographically restricted) or 
uncertain identification. 
 

 Habitat Indicators: The status of a species may be inferred using its association with a particular 
habitat. 
 

 Morphological Indicators: The status of a species may be inferred using its morphological 
characteristics. 
 

 Molecular Evidence: DNA sequence data may reveal patterns congruent or incongruent with 
SRE status for a species; and 
 

 Research & Expertise: Available research data and/or WAM expertise may suggest the species 
is likely (or not) to be an SRE. 
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Appendix 2. Species recorded in the vicinity of the Project prior to survey 
in 2020 based on desktop review.  

Higher Classification Lowest Identification 
Sample Method 

Forage Litter Pitfall (Dry and Wet) Unknown 
Arthropoda           

Arachnida     
Araneae           

Actinopodidae Missulena `MYG046`     1   
  Missulena `MYG049` 1   

  Missulena insignis 1       
Anamidae Aname `MYG173` 1   

  Aname `MYG176` 3 
  Aname `MYG177` 2     1 
  Aname `MYG212` 1 
  Aname `MYG523?`; Aname `MYG523` 1   1 2 

  Aname Honeymoon Well     10   
  Aname `sp. (fem) armigera gp`   3
Barychelidae Mandjelia wanjarri; Mandjelia `MYG438, wanjarri`     8   
  Idiommata sp.       1 
  Synothele meadhunteri   1 

  Synothele `MYG425` 1       
Ctenizidae Conothele sp.   2

  Synothele `MYG426` 3   
Dipluridae Cethegus diplurid species A (Biota)     2   
Idiopidae Arbanitinae sp. B (Biota) 1   

  Bungulla bertmaini     35   
  Bungulla yeni     15   
  Eucyrtops `MYG131 group` 1 
  Gaius species A (Biota)     2   

  Gaius humphreysi 1       
  Idiosoma `MYG017` 17 
  Idiosoma `MYG019` 1       
  Idiosoma `MYG020` 1 
  Idiosoma Honeymoon Well 11 
  Idiosoma sp. (Anidiops)     1   
  Idiosoma sp. B (Biota) 1   

Nemesiidae Kwonkan `MYG172` 1   
  Kwonkan `MYG175` 1     2 
  Kwonkan `MYG194`   1
  Kwonkan `MYG210`     1   
  Kwonkan `MYG352` 2       
  Kwonkan `MYG427` 1   
  Kwonkan Honeymoon Well     25   
  Kwonkan Mt Keith 25 
  Kwonkan Mt Keith sp. 2 3 18 
  Proshermacha `MYG503`     2   
  Teyl `MYG025` 3 
  Teyl `MYG124` 1 
  Teyl Honeymoon Well     3   

Theraphosidae Selenocosmia sp. 2   
Pseudoscorpiones           

Atemnidae Oratemnus distinctus     3   
Chernetidae Chernetinae sp.   1
Olpiidae Beierolpium 8/2 sp. (small)   1     
  Indolpium sp.   3

Scorpiones     
Buthidae Isometroides sp.       2 

 Lychas adonis 1 5 
  Lychas annulatus 1 3 
  Lychas harveyi       9 
  Lychas jonesae   7
  Lychas `splendens`       1 

Urodacidae Urodacus `SCO008, Biota4?` 1       
  Urodacus `SCO009, Biota 2` 2 
  Urodacus armatus 1       
  Urodacus gibson 3; Urodacus `gibson 3` 1   2 3 
  Urodacus gibson 5 5   
  Urodacus lakeway 1     1   
  Urodacus lakeway 2 6 
  Urodacus laverton 2; Urodacus `laverton2?` 6 1 8
  Urodacus laverton 4 3       
  Urodacus laverton 5 1   
  Urodacus similis 2       
  Urodacus yeelirrie; Urodacus `yeelirrie` 6   4 10 

Chilopoda     
Scolopendrida           

Scolopendridae Ethmostigmus pachysoma 1       
Diplopoda     

Polydesmida           
Paradoxosomatidae Antichiropus `DIP002` 1 
  Antichiropus `DIP003` 37 
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Higher Classification Lowest Identification
Sample Method 

Forage Litter Pitfall (Dry and Wet) Unknown
Polyxenida     

Polyxenidae Polyxenidae sp.       1 
Malacostraca     

Isopoda           
Armadillidae Buddelundia sp.        5 
  Cubaris yeelirrie sp. 1 1 
  Spherillo sp. 2       1 
Platyarthridae Paraplatyarthrus sp.       1 

Mollusca     
Gastropoda           

Stylommatophora     
Pupillidae Pupoides adelaidae 3   
  Pupoides sp. cf. P beltanius       44 

  Pupoides myoporinae 1   
Total abundance   57 1 253 109 
Estimated species   32 2 36 22 

 
 



Lake Way SRE Invertebrates 
Salt Lake Potash 

 

23 

Appendix 3. Photographs of SRE collection sites at Lake Way in January 
2020. 

Site 01 Site 01 

  
Site 02 Site 02 

  
Site 03*  

*representative habitat, image courtesy of Bamford (2019)
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Site 04 Site 04

 
Site 05 Site 05

 
Site 06 Site 06
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Site 07 Site 07

 
Site 08 Site 08

 
Site 09 Site 09
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Site 10 
 

 
 


