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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 aquatic invertebrates in Lake Way 
itself and claypans in the immediate surrounds. The appraisal is primarily based on field survey carried 
out by Bennelongia during both wet and dry conditions. Previous records of aquatic invertebrates at 
Lake Way were also reviewed. 
 
Two field trips to sample aquatic invertebrates in and around Lake Way were undertaken by Bennelongia 
as part of the current work. The first trip, from the 22nd to the 23rd October 2019, was undertaken during 
dry conditions and sediment was collected from 10 locations throughout the Lake and one adjacent 
claypan to use in laboratory rehydration trials. The second trip, from the 21st to the 23rd January 2020, 
was undertaken following 72.2 mm of rainfall at Wiluna between the 9th and the 17th January and 
substantial surface pools were present both on Lake Way and in surrounding claypans. Pools at three 
sites on the salt lake playa and two adjacent claypans were sampled. 
 
Combining results for both rehydration trials and surface water sampling, 60 species of aquatic 
invertebrate were recorded from Lake Way and adjacent claypans during the current survey. Eleven 
species were recorded in rehydration trials while 52 species were recorded in surface water. The groups 
of species recorded were markedly different between rehydration trials and surface water samples, with 
only three species common to both methods. Including previous surveys, 62 species of aquatic 
invertebrate have been recorded at Lake Way. 
 
Species recorded in rehydration trials included a mite, a clam shrimp, a water flea, a tadpole shrimp and 
seven species of ostracod, while species recorded in surface water samples included a flatworm, an 
aquatic snail, 12 species of rotifer, a mite, a brine shrimp, four species of fairy shrimp, five species of 
clam shrimp, three species of water flea, a tadpole shrimp, twelve species of copepod and eleven species 
of aquatic insect. A number of crustacean species are notable for being new records for Lake Way and 
in some cases new species. New species known only from Lake Way or adjacent claypans include five 
species of clam shrimp and three species of ostracod, as well as potentially one or more cryptic species 
of shield shrimp. 
 
The number of species recorded is in the mid-range of inland salt lakes in WA. It is considered that the 
results of the survey provide a thorough representation of the species present and it was noteworthy 
that markedly different groups of species were recorded through dry and wet sampling methods. 
Besides being a sporadically highly productive landscape feature, the main aquatic invertebrate 
conservation values associated with Lake Way appear to be species of clam shrimp, shield shrimp and 
ostracod that are potentially restricted to the area. Taxonomic uncertainty currently limits accurate range 
estimations for these species. 
 
Altered lake hydrology from brine abstraction and surface infrastructure is the main potential threat to 
aquatic invertebrate species, particularly those that are potentially restricted. However, the results of 
flood modelling indicate that the predicted extent and depth of pooling on the lake will remain similar 
following the development of the Project. The extent of changes to the location and persistence of 
surface water during small inflow events will be affected by finer details of the design of the Project. 
Based on the assumption that the extent and depth of pooling on the lake will remain largely unchanged, 
changes to the habitats of aquatic invertebrates on the lake are also likely to be limited.
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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 (WA; 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 2019b). 
 
Proposed infrastructure includes evaporation ponds, brine abstraction trenches, palaeochannel brine 
production bores, 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 25,449 ha (Figure 1). The lifespan of the Project will be 20 years (Salt Lake Potash 2019b). 
 
This report provides an appraisal of conservation values pertaining to aquatic invertebrates in Lake Way 
itself and claypans in the immediate surrounds. The appraisal is primarily based on field survey carried 
out by Bennelongia during both wet and dry conditions, but previous records of aquatic invertebrates 
at Lake Way were also reviewed. 

1.1. Conservation Framework 
No single regulatory or government agency is solely responsible for the management of wetlands in WA 
and there are no specific EPA guidelines for wetlands and their faunas, such as there are for other 
ecosystem components, for example terrestrial and subterranean fauna (EPA 2016a, b, c, d, e). Similarly, 
no single Act covers all aspects of wetland management and protection (DBCA 2012). However, the EPA 
guidelines for terrestrial fauna do refer to wetlands as being potentially unique or isolated habitats (EPA 
2016b) that require special consideration due to their sensitivity and function as refugia or habitats of 
significance (EPA 2016e). Additionally, the Environmental Factor Guideline for Inland Waters aims to 
“maintain the hydrological regimes and quality of groundwater and surface water so that environmental 
values are protected” (EPA 2018). The inland waters factor guideline highlights several issues of particular 
interest for potash proposals on salt lake systems including disturbances to the lake surface that may 
change flooding regimes; the impacts of the disposal of large amounts of excess salt; and how these 
impact water quality and surface flow in the long term (EPA 2018). 
 
A list of key legislation of wetland management and protection is provided by the Department of 
Biodiversity, Conservation and Attractions (DBCA 2012). At the state level, this includes: the 
Environmental Protection Act 1986 (function of the EPA, environmental impact assessment and 
regulation of environmental harm); the Wildlife Conservation Act 1950 and Fish Resources Management 
Act 1994 (protection of species and habitats); the Conservation and Land Management Act 1984 (use, 
protection and management of certain public land and waters); and the Soil and Land Conservation Act 
1945 (protection from land degradation). At the federal level, the list includes the Environmental 
Protection and Biodiversity Conservation Act 1999 (protection and management matters of national 
significance and Ramsar management principles). More recently, the Biodiversity Conservation Act 2016 
provides for the protection of wetlands via regulations aimed at protecting critical habitat and through 
issuing habitat conservation notices. Finally, a wetland may be recognised as internationally important 
under the Ramsar Convention if it satisfies criteria related to its uniqueness and to the conservation of 
biodiversity. 

2. REGIONAL CONTEXT 
The Project is located in the Eastern Murchison (MUR1) subregion, which encompasses the northern 
parts of the Southern Cross and Eastern Goldfields Terrains of the Yilgarn Craton (Cowan 2001). The 
climate is arid with hot summers and mild winters. Annual rainfall is approximately 250–260 mm in the 
vicinity of the Project and is far exceeded by evaporation.
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The Eastern Murchison is characterised by an internally draining palaeoriver system and associated salt 
lakes, extensive areas of elevated red desert sandplain with limited dune development, and low hills and 
mesas interspersed with alluvial and colluvial flats (Bastin 2008; Cowan 2001). Vegetation is 
predominantly low Mulga Woodlands with rich ephemeral assemblages, hummock grasslands on red 
sandplain, saltbush shrubland on calcareous soil and samphire associated with saline areas, such as salt 
lakes (Bastin 2008; Cowan 2001). Over 85% of the region is pastoral land used for grazing livestock, while 
there are also considerable mining interests in the region, mainly for gold and nickel. 
 
Lake Way itself is an ephemeral saline playa with an area of approximately 270 km2 that is a surface 
expression of the Carey Palaeoriver. The Lake becomes fully inundated only after substantial rainfall, 
generally every 10 to 20 years. Drainage occurs in a south-easterly orientation along the Carey 
Palaeoriver during periods of surface flow. The area’s hydrology is mainly influenced by recharge and 
flooding following rainfall, regional groundwater flow and high evaporation rates of surface water 
(Outback Ecology 2010). Lake Way has low topographic relief and is underlain by fractured, weathered 
and saturated Archaean bedrock, in turn covered by widespread alluvium and colluvium. In unvegetated 
areas of the lakebed the water table sits less than 1 m below the surface and ranges from <3,000 ppm 
TDS in adjacent tributaries to hypersaline in the main palaeochannel (Salt Lake Potash 2019a). 

3. PREVIOUS STUDIES 
Aquatic invertebrates have previously been sampled with rehydration trials at Lake Way by Outback 
Ecology (2010) and Bennelongia (2017c) and by Bennelongia (2020) in mine discharge water from the 
Matilda Gold Project. Rehydration trials, in which dry wetland sediments are rehydrated under laboratory 
conditions to encourage hatching of drought-resistant eggs and spores, provide an alternative method 
of assessing aquatic invertebrate communities when surface water is not present. However, only a 
proportion of the total invertebrate community is likely to be detected in rehydration trials, as only some 
aquatic invertebrates produce drought-resistant life stages (Radzikowski 2013). Additionally, technical 
difficulties inherent in simulating natural conditions in the laboratory make it unlikely that the full suite 
of resting stages present will be detected. 
 
Outback Ecology (2010) recorded dormant eggs of brine shrimp (genus Parartemia) and seed shrimp 
(class Ostracoda) in the lake soil, while Bennelongia (2017c) hatched one species of brine shrimp 
(Parartemia laticaudata), one species of ostracod (Patcypris outbacki) and one species of bdelloid rotifer 
in rehydration trials. More recently, Bennelongia (2020) hatched the same species of brine shrimp and 
ostracod, as well as the shield shrimp (Triops australiensis, class Notostraca) in rehydration trials and also 
collected an immature clam shrimp (order Conchostraca) and two additional species of ostracod 
(Diacypris whitei and Retcypris sp.) in a pool stemming from mine discharge water from Blackham’s 
Matilda Wiluna gold operation at the northern end of Lake Way. 

4. SURVEY METHODS 
Two field trips to sample aquatic invertebrates in and around Lake Way were undertaken by Bennelongia 
as part of the current work. The first trip, from the 22nd to the 23rd October 2019, was undertaken during 
dry conditions and sediment was collected from 10 locations throughout the Lake and one adjacent 
claypan (Figure 1) to use in laboratory rehydration trails. The second trip, from the 21st to the 23rd January 
2020, was undertaken following 72.2 mm of rainfall recorded at Wiluna between the 9th and the 17th 
January (Wiluna Aero, station no. 13044) and substantial surface pools were present both on Lake Way 
and in surrounding claypans. Pools at three sites on the salt lake playa and two adjacent claypans were 
sampled (Figure 1). Site photos of the flooded wetlands sampled are shown in Appendix 1. 

4.1. Rehydration trials 
Hatching trials were conducted between November 2019 and January 2020 to assess aquatic 
invertebrate communities at monitoring sites in the absence of surface water. The top 1–2 cm of 
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sediment, including salt crust and underlying soil, was collected (as shown in Appendix 1) from multiple 
locations within each site and stored into plastic takeaway containers with lids perforated to allow 
airflow. Samples within each site were predominantly taken from depressions and potential pools to 
maximise the likelihood of capturing an adequate representation of resting fauna present. In the 
laboratory, approximately 25 g of sediment from each site was placed in a transparent plastic aquarium 
and rehydrated with approximately 1 L of deionised water. Aquaria were fitted with lids and kept under 
an east-facing window and equipped with air stones for aeration. Water was topped up every 1–2 days 
to account for evaporation. Each trial was monitored for three to four weeks, after which animals were 
counted, preserved in ethanol and identified to species-level where possible. Two replicate trials were 
undertaken for each site to increase the likelihood of detecting the majority of species present and 
results were pooled across replicates. 

4.2. Surface Water Samples 
At sites holding surface water, aquatic invertebrates were collected by sweep sampling with pond nets 
through all available habitat types. Two mesh sizes (110 µm and 250 µm) were used to optimise sampling 
efficiency, with the objective of collecting all species present at each site. Macroinvertebrates were 
sampled with a 250 µm mesh net by vigorously kick-sweeping through all submerged habitats. 
Microinvertebrates were collected with a 110 µm mesh net by gently sweeping the water column. 
Targeted collections were made by hand, pipette or pond net for scarce, conspicuous and fast-moving 
taxa. Samples were preserved in ethanol, refrigerated and freighted to the laboratory, where they were 
sorted under dissecting microscopes and identified using available taxonomic keys. Specimens that did 
not align with any described species were assigned morphospecies codes. 

5. SURVEY RESULTS 
Combining the results of both rehydration trials and surface water sampling, 60 species of aquatic 
invertebrate were recorded from Lake Way and adjacent claypans during the current survey. Eleven 
species were recorded in rehydration trials (Table 1), while 52 species were recorded in surface water 
(Table 2). Interestingly, the groups of species recorded were markedly different between rehydration 
trials and surface water samples, with only three species common to both methods. This strongly justifies 
the inclusion of both techniques in the survey. The difference is likely due to the complexity of 
environmental cues required to terminate dormancy in different species (Brendonck 1996), as well as 
the colonisation post-flooding by insects and other groups that lack dormant life stages. 
 
Two additional species of ostracod (Diacypris whitei and Retcypris sp.) have been recorded at Lake Way 
in monitoring work for another project (see Section 3 above) but were not recorded in the current survey, 
meaning that in total 62 species of aquatic invertebrate have been recorded at Lake Way. 

5.1. Rehydration trials 
Species recorded in rehydration trials included a mite (Astigmata), a clam shrimp (Conchostraca), a water 
flea (Diplostraca), a shield shrimp (Notostraca) and seven species of ostracod (Table 2). As expected, the 
vast majority of species were crustaceans, the group that most commonly has resting life stages in salt 
lakes. The record of a mite, Astigmata sp., in rehydration experiments is unusual, although not 
unprecedented (e.g. Bright and Bergey 2015). 
 
The majority of the animals were assigned to described or manuscript species that have been recorded 
from wetlands outside Lake Way. The exception is the ostracod Ilyocypris ̀ BOS1387`, which is considered 
to be a new species known only from collections in the current survey, where it was recorded in low 
abundance from the fresh claypan site SLP002 (Figure 1). This site is outside the development envelope. 
One species of ostracod, Sarscypridopsis sp., did not reach maturity and could not be identified to 
species-level. 
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Table 1. Aquatic invertebrates recorded in rehydration trials using sediments collected in October 2019 from Lake Way and an adjacent claypan.  
Higher Classification Lowest Identification 

Claypan Minor playa Main playa 
No. of sites where present 

SLP002 SLP003 SLP005 SLP001 SLP004 SLP006 SLP007 SLP008 SLP009 SLP010 SLP011 
Arthropoda                           

Arachnida                           
Sarcoptiformes Astigmata sp.+     1           1     2 

Branchiopoda                           
Conchostraca                           

Cyzicidae Ozestheria packardi+ 21                     1 
Diplostraca                           

Chydoridae Alona cf. rigidicaudis+ 21                     1 
Notostraca                           

Triopsidae Triops australiensis australiensis 1                     1 
Ostracoda                           

Popocopida                           
Cyprididae Patcypris outbacki   8 23   46 61 3 4 26 12 97 9 

  Cyprinotus kimberleyensis s.l. 9                     1 
  Mytilocypris `moojari`+ 4                     1 
  Sarscypridopsis sp. + 1                     1 
  Trigonocypris globulosa+ 2                     1 

Ilyocyprididae Ilyocypris `BOS1387`+ 2                     1 
Limnocytheridae Limnocythere dorsosicula+ 2                     1 

Total no. of species   9 1 2 0 1 1 1 1 2 1 1 11 
+Only recorded in rehydration trials (not in surface water).  
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Table 2. Aquatic invertebrate species recorded in January 2020 at Lake Way from three pools on the main playa and two adjacent claypans.  
Higher classification Lowest Identification 

Claypan Playa 
No. of sites where present SLP002 SLP031 SLP011 SLP033 SLP040 

Platyhelminthes               
Turbellaria               

Microturbellaria Microturbellaria sp.   10 20   50 3 
Mollusca               

Gastropoda               
Hypsogastropoda               

Pomatiopsidae Coxiella gilesi 20         1 
Rotifera               

Monogononta               
Flosculariacea               

Flosculariidae Sinantherina sp.   3       1 
Hexarthridae Hexarthra mira 50 50 4     3 

Ploima               
Brachionidae Brachionus ibericus     10     1 

  Brachionus lyratus   2       1 
  Brachionus nilsoni 10 4 50     3 
  Brachionus nr plicatilis 10         1 
  Brachionus quadridentatus   1       1 

Lecanidae Lecane cf. albanica 50         1 
Notommatidae Cephalodella sp.     4     1 
Synchaetidae Polyarthra dolichoptera   100       1 
Trichocercidae Trichocerca pusilla 2 50       2 

  Trichocerca similis   50 4     2 
Arthropoda               

Arachnida               
Trombidiformes Trombidiformes sp.   2       1 

Branchiopoda               
Anostraca               

Branchiopodidae Parartemia laticaudata       62 52 2 
Thamnocephalidae Branchinella affinis   70       1 

  Branchinella nana     26   1 2 
  Branchinella nichollsi     15     1 
  Branchinella wellardi   6       1 

Conchostraca               
Cyzicidae Eocyzicus `BCN009` 30 2 46     3 

  Ozestheria `BCN007`   27       1 
  Ozestheria `BCN008`     14     1 
  Ozestheria `BCN011` 21         1 

Limnadiidae Paralimnadia `BCN010`   24       1 
Diplostraca               



Lake Way Aquatic Invertebrates 
Salt Lake Potash 

 

7 

Higher classification Lowest Identification 
Claypan Playa 

No. of sites where present 
SLP002 SLP031 SLP011 SLP033 SLP040 

Daphniidae Daphnia cf. projecta     13     1 
Macrothricidae Macrothrix breviseta 1         1 
Moinidae Moina micrura s.l. 24 200 200     3 

Notostraca               
Triopsidae Triops australiensis 9 50 13 7   4 

Maxillopoda               
Calanoida               

Centropagidae Boeckella triarticulata   7       1 
Cyclopoida               

Cyclopidae Apocyclops dengizicus 1   60     2 
  Meridiecyclops sp.*         9 1 
  Meridiecyclops sp. B01 (?platypus) 30   4 100   3 
  Metacyclops superincidentis   150       1 

Harpacticoida               
Miraciidae Schizopera clandestina s.l.       1   1 

Ostracoda               
Popocopida               

Cyprididae Patcypris outbacki     6 150   2 
  Bennelongia `BOS582`   8       1 
  Cypretta `BOS822`   30       1 
  Cyprinotus kimberleyensis s.l. 30   40     2 
  Ilyodromus `BOS821`   10       1 
  Strandesia `BOS1393`   100       1 

Limnocytheridae Limnocythere `BOS1395`   5       1 
Insecta               

Coleoptera Coleoptera sp.* 1         1 
Dytiscidae Allodessus bistrigatus 1         1 

  Bidessini sp.* 1 8       2 
  Eretes australis   6 1     2 
  Rhantus sp.   1       1 

Hydrophilidae Berosus (Berosus) approximans   2       1 
  Berosus (Berosus) nutans 4 4       2 
  Berosus sp.* 1 5       2 
  Sternolophus sp.   1       1 

Diptera               
Ceratopogonidae Culicoides sp.   1     4 2 
Muscidae Muscidae sp.         4 1 

Hemiptera               
Micronectidae Micronecta sp.         1 1 
 Micronectidae/Corixidae sp.*   4       1 
Notonectidae Anisops sp.*   7       1 

  Anisops thienemanni   2       1 
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Higher classification Lowest Identification 
Claypan Playa 

No. of sites where present 
SLP002 SLP031 SLP011 SLP033 SLP040 

Odonata               
Coenagrionidae Coenagrionidae sp.   1       1 

Total no. of species   16 34 18 5 7 52 
*Higher order identification that may belong to the same taxon as another record with lower identification, and hence not counted in overall estimates of richness.  

 



Lake Way Aquatic Invertebrates 
Salt Lake Potash 

 

9 

5.2. Surface water sampling 
Species recorded in surface water samples included a flatworm (Turbellaria), an aquatic snail 
(Gastropoda), 12 species of rotifer (Rotifera), a mite (Trombidiformes, likely semi-aquatic), a brine shrimp 
(Branchiopodidae), four species of fairy shrimp (Thamnocephalidae), five species of clam shrimp, three 
species of water flea (Diplostraca), a shield shrimp (Notostraca), twelve species of copepod (Copepoda), 
seven species of ostracod (Ostracoda) and eleven species of aquatic insect (including beetles, true flies, 
true bugs and a damselfly; Table 2).  
 
The much higher diversity of species recorded in surface water samples is consistent with expectations. 
Nevertheless, as alluded to above, the absence of the majority of species recorded in rehydration trials 
in surface water samples suggests that the methods should be treated as complementary, rather than 
interchangeable.  
 
The number of insect taxa recorded in surface water samples was relatively low. For comparison, 
Bennelongia (2017b) recorded 23 species of aquatic insect from a mixture of salt lake and claypan 
samples in and around Lake Wells. However, four fresh wetlands were sampled in that study, as opposed 
to two in the current survey at Lake Way. The low diversity of insects at Lake Way could also in part be 
due to the relatively short time between inundation and sampling, limiting the collection of many aerially 
colonising species, such as beetles and dragonflies, which might need longer to colonise the area. 

5.3. Notable species 
There are a number of species whose records in the current survey are noteworthy for the various 
reasons outlined below. 
 
Fairy shrimps 
In addition to the widespread brine shrimp Parartemia laticaudata, four species of fairy shrimp (family 
Thamnocephalidae) were recorded. Two of these species, Branchinella affinis and Branchinella wellardi, 
both collected in surface water at claypan site SLP031, are known to have widespread distributions, 
although Branchinella wellardi is considered uncommon (Timms 2004, 2015). Neither species has been 
collected previously at Lake Way. 
 
Branchinella nichollsi was recorded in surface water at playa site SLP011 and similarly has not been 
collected at Lake Way before. This species has previously been collected from western WA and in central 
Australia, south of Alice Springs. 
 
Branchinella nana is a rare species, previously known only from the Kalgoorlie-Norseman area (Timms 
2015). Its occurrence on the Lake Way playa from sites SLP011 and SLP040 appears to represent a 
significant range extension. 
 
Previous molecular work on Branchinella has supported morphological characters for the majority of 
species (Pinceel et al. 2013; Zofkova and Timms 2009). 
 
Clam shrimps 
Clam shrimps are a common feature of ephemeral wetland fauna in WA and six species from three 
genera were recorded in the current survey. A single specimen of the widespread species, Ozestheria 
packardi was only recorded in a rehydration trial using sediments from claypan site SLP002. The 
remaining five species (Table 2) were recorded in surface water samples and, based on morphology, are 
new species that are known only from collections in the current survey. 
 
Eocyzicus `BCN009` is a new species and is known only from the current survey, in which it was collected 
from three sites, including two fresh claypans and a pool on the main playa (Table 2; Figure 1). The playa 
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pool from which it was collected held brackish water (7,050 µS cm-1) and, given that it also occurred in 
fresh claypans, it is likely that the species is only active on the main playa while salinity remains relatively 
low. Based on WAM data, published literature (Schwentner et al. 2013) and the Atlas of Living Australia, 
the nearest record of congeneric specimens comes from Lake Carey, some 280–300 km southeast of 
Lake Way. 
 
The three new species of Ozestheria recorded in the current survey (Table 2) differ from one another 
morphologically. While eastern Australian lineages of Ozestheria are generally widespread, those from 
locations in WA, including a lineage from Uramurdah Lake, just north of Lake Way, appear to have more 
restricted ranges (Schwentner et al. 2015). The taxonomic framework for Ozestheria is incomplete 
(Schwentner et al. 2015) and as a result the distributions of Western Australian species are poorly 
understood. The species `BCN007` and `BCN011` were recorded in claypans and the species `BCN008` 
was recorded from SLP011 on the main playa (Table 2). 
 
Paralimnadia `BCN010` was recorded from claypan site SLP031 and belongs to a genus of which there 
are few records from arid inland Australia. Many species of this genus are specialist inhabitants of 
gnammas or sandy coastal pools (Timms 2016). Paralimnadia `BCN010` is only known from the current 
survey. 
 
Shield shrimps 
Shield shrimp are common and conspicuous inhabitants of temporary wetlands. While recording the 
common inland species Triops australiensis at Lake Way is no surprise, this taxon is known to contain 
cryptic species (Vanschoenwinkel et al. 2012). For instance, specimens collected from Lake Carey, another 
Western Australian salt lake, are understood to comprise a lineage that is distinct from other populations 
in Australia (Vanschoenwinkel et al. 2012). The degree of genetic exchange between populations of 
shield shrimp in and around different salt lakes, as well as between salt lakes and adjacent freshwater 
claypans, is unclear. It is possible that the animals collected from saline playa sites at Lake Way and those 
from fresh claypans represent separate species, although this cannot be confirmed based on 
morphology. The potential distributions of any new species of shield shrimp are unknown. 
 
Ostracods 
Three of the 12 species of ostracod recorded are currently known only from collections in the current 
survey. These species are Strandesia `BOS1393` and Limnocythere `BOS1395`, both of which were 
collected from the claypan site SLP031 in surface water samples; and Ilyocypris `BOS1387`, which was 
recorded in rehydration trials using sediments from claypan SLP002. 
 
Species of the genus Strandesia are not often recorded in Australia, although this may be due in part to 
an underdeveloped taxonomic framework, resulting in specimens being assigned to other genera. The 
wider distribution of Strandesia `BOS1393` is unknown. 
 
Despite belonging to a genus that is well-collected in Austrlalia, Limnocythere `BOS1395` is a 
morphologically distinct species, whose distribution is also unknown outside Lake Way. 
 
Specimens of the genus Ilyocypris have been collected widely throughout WA, though only a handful of 
species have been formally described, and the ranges of new species are unclear. Ilyocypris `BOS1387` 
is only known from site SLP002. 

6. APPRAISAL OF WETLAND VALUES 
The species richness of the aquatic invertebrate community of Lake Way and adjacent claypans is in the 
mid-range of inland temporary saline lakes in WA (Table 3). Although richness on the main playa was 
relatively high (Table 3), this is largely due to the inclusion of SLP011 as a playa site. SLP011 is located 
in the main body of Lake Way, but it is also at the terminus of a minor drainage channel and therefore 
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probably receives more runoff, pools after less rainfall and remains fresher for longer than other playa 
pools. SLP011 had brackish water when surface waters were sampled (7,050 µS cm-1), while other sites 
on the playa were more saline (>20,000 µS cm-1), even though pooling had only recently occurred. 
Ignoring SLP011, the species richness of playa pools at Lake Way (11 species) is similar to other inland 
saline lakes (Table 3). 
 
While the majority of species were recorded in fresh claypan pools, only 12 taxa were common to both 
claypans and playa sites. Furthermore, when SLP011 was ignored, only two taxa were common to both 
wetland types and neither is taxonomically certain: one is the shield shrimp Triops australiensis (see 
discussion in Section 5.1.2); and the other is the biting midge Culicoides sp., which could only be 
identified to genus (and is very likely to be widespread). It is clear that the main lake and adjacent 
claypans hold very different assemblages of aquatic invertebrate that should be considered separately. 
 
Table 3. Aquatic invertebrate species richness at some temporary inland salt lakes in Western Australia.  

Lake Location Overall richness Main playa richness No. of sites sampled 
(playa + claypan) 

No. of samples 
(playa + claypan, 
incl. rehydration) 

Lake Disappointment1 Little Sandy Desert 195 14 31 52 
Lake Carey2 Goldfields 107 10 31 66 
Lake Wells3 Goldfields 64 10 9 9 
Lake Way4 Goldfields 62 24 15 27 
Lake Weelarrana5 Pilbara 14 14 1 1 
Lake Cowan6 Wheatbelt 7 6 4 4 

1 Bennelongia 2017a; 2 Timms et al. 2006; 3 Bennelongia 2017b; 4 this study; 5 Pinder et al. 2005; 6 Bennelongia 2009.  

6.1. Playa species 
The clam shrimp Ozestheria `BCN008`, recorded at SLP011, is only known from the current survey and is 
considered potentially restricted. Whether it is restricted to the main lake and is active when salinity is 
relatively low, or also occurs in surrounding wetlands, is unknown. 
 
Pending revision of the taxonomy of Triops australiensis (Vanschoenwinkel et al. 2012), it is also  possible 
that specimens collected on the main playa (SLP011 and SLP033) represent an undescribed, cryptic 
species of shield shrimp, although there is insufficient information to estimate the potential range of 
such a species. 
 
The other species recorded on the main playa are known to occur outside the vicinity of Lake Way.  

6.2. Claypan species 
Three species of clam shrimp (Ozestheria `BCN007`, Ozestheria `BCN011` and Limnadia `BCN010`) and 
three species of ostracod (Strandesia `BOS1393`, Limnocythere `BOS1395` and Ilyocypris `BOS1387`) are 
only known from claypan sites sampled in the current survey. Additionally, the clam shrimp Eocyzicus 
`BCN009` is only known from the current survey but was common to claypans and the main lake 
(SLP011). These species all have unknown but potentially restricted ranges, although the surveyed 
claypans are outside the development envelope of the Project (Figure 1).  

6.3. Potential Impacts 
The development of the Project, in particular the abstraction of groundwater brines and the construction 
of concentrating ponds and trenches on the main playa, has the potential to adversely affect temporary 
wetlands and their invertebrate faunas in two main ways. Firstly, groundwater drawdown is predicted to 
occur as a result of the abstraction of brine via trenches on the Lake Way playa and the operation of 
production bores in the palaeochannel (Salt Lake Potash 2020). The extent of predicted drawdown is 
largely confined to the lake itself, although there are some relatively small areas of drawdown predicted 
to extend away from the lake (Figure 2). Drawdown of greater than 0.5 m, and in places greater than 
3 m, is predicted to encompass a large proportion of lake habitat (Figure 2).  
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This groundwater drawdown will increase the amount of rain required before free surface water occurs 
in the lake, which will decrease the frequency and depth of surface pooling. This may subsequently 
interfere with the population sizes and potentially the viability of aquatic fauna, especially crustaceans, 
that have resting stages to withstand the long periods when the lake is dry. Resting stages can remain 
viable for decades or longer (Radzikowski 2013), but the requirements to retain viability are poorly 
understood, and some species might require more frequent flooding. Reduced longevity of surface 
pools may therefore lead to emergent fauna failing to reach maturity and breed during a given flood 
event. Over many flood events, this could deplete the existing egg bank and threaten the persistence of 
species restricted to the impact area through lack of egg recruitment, as well as by reducing hatching 
success.  
 
The second key potential impact is interrupted flow paths by surface infrastructure on the lake, such as 
ponds and trenches. This will depend on the position and extent of infrastructure relative to the natural 
hydrology of the lake. Significant interference with surface hydrology could favour pooling in areas 
where banks of resting stages are not naturally abundant and leave areas that naturally contain more 
eggs dry during small inflow events.  
 
Emerge (2020) completed modelling of flood events at Lake Way for a range of flood intensities. The 
modelling predicts that the spatial distribution and depth of pooling on Lake Way following rainfall will 
be similar under pre- and post-development conditions [as shown in Figures 3 to 10 in Emerge (2020)]. 
Based on the results of flood modelling (Emerge 2020), changes to surface hydrology on the lake during 
flood events will be limited, and by inference so will changes to aquatic habitats in terms of depth, 
distribution and hydroperiod.  

7. CONCLUSIONS 
This report aimed to provide an appraisal of the conservation values of wetland invertebrates at Lake 
Way, including the main saline playa and claypans in the surrounding landscape. Based on field survey 
in both dry conditions and during flooding, the number of species recorded is in the mid-range of inland 
salt lakes in WA. It is considered that the survey results provide a thorough representation of the species 
present and it was noteworthy that markedly different groups of species were recorded through dry and 
wet sampling methods. 
 
Rehydration trials using dry sediments yielded 12 species, while surface water sampling recorded 52 
species, with only three species recorded in both sample types. Altogether, including the previous 
records available, 62 species of aquatic invertebrate have been recorded at Lake Way. It is likely that 
additional wetland species occur in the surveyed area but could not be detected for various reasons, 
including limited colonisation times for insects between flooding and sampling events and complex, 
poorly understood cues required to induce reactivation or hatching by the resting stages of some 
species. 
 
Besides being a sporadically highly productive landscape feature, the main conservation values 
associated with aquatic invertebrates at Lake Way appear to be species of clam shrimp, shield shrimp 
and ostracod that are potentially restricted to the area. Current taxonomic uncertainty limits accurate 
range estimations for these species.  
 
Altered lake hydrology from brine abstraction and surface infrastructure is the main potential threat to 
aquatic invertebrate species, particularly those that are potentially restricted. However, the results of 
flood modelling indicate that the predicted extent and depth of pooling on the lake will remain similar 
following the development of the Project. The extent of changes to the location and persistence of 
surface water during small inflow events will be affected by finer details of the design of the Project. 
Based on the assumption that the extent and depth of pooling on the lake will remain largely unchanged, 
changes to the habitats of aquatic invertebrates on the lake are also likely to be limited.   
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Appendix 1. Photographs of a) sediment collection for rehydration trials; 
and b–f) the flooded wetlands sampled. 
 

a. Collection of sediments for rehydration trials. 

 
 

b. SLP002 
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c. SLP011 

 
 

d. SLP031 
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e. SLP033 

 
 

f. SLP040 
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