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EXECUTIVE SUMMARY 

 

 

Fortescue Ltd (Fortescue) is exploring the development of the East Pilbara Generation Hub Project, 

located approximately 30 km southeast of Marble Bar in Western Australia. During the initial 

construction phase, groundwater extraction will be required, potentially affecting subte rranean fauna, 

particularly stygofauna. In response, Fortescue has engaged Bennelongia Environmental Consultants to 

conduct a desktop review and baseline survey of subterranean fauna and their habitat in the Project 

area. 

 

The available information on geology suggests the Project may be moderately prospective for 

troglofauna but the lack of below ground disturbance means the Project poses no threat to troglofauna. 

Information on hydrogeology suggests parts of the Project are a are prospective for stygofauna. A 

desktop search, utilizing the Western Australian and Bennelongia databases for a 150 x 150 km area 

centred on the Project found 795 records of troglofauna representing 128 species and 2057 records of 

stygofauna representing 228 species. There were few records from the Project area for either 

subterranean fauna group. 

 

Field surveys for stygofauna in 2022 and 2024 collected 32 species of stygofauna in 25 samples of 

stygofauna taken from 17 sites. Eight of the stygofauna species collected are known only from the 

Project area. These species include: the amphipods Bogidiella `BAM216 ,̀ Paramelitidae `BAM214 ̀and 

Paramelitidae Genus 2 `BAM215,̀ the cyclopoid copepod Diacyclops `BCY113,̀ and four harpacticoid 

copepods Megastygonitocrella `BHA256,̀ Ectinosomatidae `BHA413`, Parastenocaris `BHA331 ̀and 
Parastenocaris `BHA412.̀ However, none of these species was collected from the very small areas 

(<1 km2) of groundwater drawdown area associated with Project water supply. Maximum vertical 

drawdowns within the drawdown areas will be 4 m. All species were found in continuous hydrogeological 

formations and ranges of the species are considered likely to be widespread at the local scale. Linear 

ranges of up to 35 km were recorded during survey, covering the full extent of the surveyed area. 

 

When the likely locally wide ranges of species and small drawdown in very small drawdown areas are 

considered, the threat to subterranean fauna conservation values from Project development and 

operation, for both troglofauna and stygofauna, will be very low. 
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1. INTRODUCTION 
Fortescue Ltd (hereafter Fortescue) is investigating development of  the East Pilbara Generation Hub 

Project (the Project), located in the Pilbara region of Western Australia approximately 30 km south-east 

of Marble Bar and 90 km east/south-east of Fortescueõs Iron Bridge Project (Figure 1). The Project will 

generate power via wind and solar radiation. 

 

Generated power will be transmitted along a high voltage power line to Iron Bridge with the aim to 

decarbonise Fortescueõs mining operations and replace use of fossil fuel with green power. During the 

initial  phase of the Project, abstraction of groundwater  will be required for construction purposes. 

Recognising that there may be potential impacts on subterranean fauna, specifically on stygofauna, 

associated with the Project, Fortescue requested that Bennelongia Environmental Consultants undertake 

a baseline survey of the occurrence of subterranean fauna and habitat in the Project area. 

 

This report used the results of a desktop review and baseline field sampling in the Project area during 

2022 and 2024 to characterise the subterranean fauna of the Project area and to assess the impact of 

Project development of subterranean fauna, especially stygofauna. Results of the desktop review and 

2022 field survey are available in Bennelongia (2022) and are repeated in this report. 

 

The specific objectives of investigation of the Project were : 

¶ Review available geological and hydrogeological information to assess the likelihood of habitats 

suitable for subterranean fauna occurring in the vicinity  of the Project. 

¶ Collate records of subterranean fauna in the vicinity of the Project (including listed species and 

communities) to characterise the likely subterranean fauna communities in the Project area.  

¶ Conduct subterranean fauna survey in the Project area. 

¶ Assess the distribution of any species restricted to the Project footprint  and determine the 

likelihood that groundwater drawdown will affect regional stygofauna conservation values . 

2. SUBTERRANEAN FAUNA 
The term subterranean fauna is applied to animals that inhabit underground habitats. These 

subterranean habitats include caves but the smaller caverns and small voids extending out from caves, 

or found more widely across the landscape, are usually more important, especially in Western Australia.  

Subterranean species are broadly characterised into two groups: stygofauna and troglofauna. 

Stygofauna inhabit aquatic subterranean habitats, such as groundwater aquifers. Troglofauna are air-

breathing animals and inhabit subterranean spaces above the water table but nevertheless require a 

high level of humidity (Gibson et al. 2019).  

 

The majority of subterranean species in Western Australia are invertebrates, although a subterranean 

fish (Whitley 1974) and reptiles (Aplin 1998) have also been recorded. The diversity in subterranean fauna 

in Western Australia is particularly rich, with estimates indicating at least 4,500 distinct species are 

present across the state, many of which remain undescribed (Guzik et al. 2011; Halse 2018a).   

 

The ranges of subterranean species are often highly restricted, with most distributions satisfying Harveyõs 

(2002) range area definition for a short-range endemic of 10,000km2. The distribution of subterranean 

animals is driven primarily by presence of various spaces in the subterranean matrix and, most 

importantly, by the degree of three -dimensional inter-connectivity of these open spaces. Vertical 

connectivity is most importa nt for the delivery of nutrients and rainfall discharge to the vadose zone and 

underlying aquifers. Meanwhile, lateral connectivity determines the capacity for movement across the 

subterranean landscape, and the extent to which they may disperse. While lateral connectivity may 

sometimes facilitate large ranges in troglobitic species (Marsh et al. 2023), most species with large ranges 

are troglophiles or trogloxenes with a surface dispersal phase in their life cycle. 
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3. ENVIRONMENT 

3.1. Biogeography  
The Project is located south of Marble Bar on a flat landscape in the Chichester subregion of the Pilbara 

bioregion  (Figure 2; Thackway and Cresswell 1995). The climate ranges from arid to tropical, with the 

mean monthly  maximum temperature at nearby Marble Bar being highest in  December (41.6ῊC) and 

mean monthly minimum lowest in July (11.7ῊC). Mean annual rainfall at Marble Bar is 361.7mm, with 

rainfall highly concentrated within the wet -seasons months from December to March. 

3.2. Project Details  
It is anticipated that the water requirement for Project construction will be 0.68 gigalitre per annum 

(GL/a) for 22 months. On-going requirements will be 0.1 GL/a. Groundwater to meet these requirements 

will be supplied from five bores in the south -eastern part of the Project (Figure 1). Drawdown around 

production bores will have small vertical and horizontal  extent (Fortescue 2025). 

3.3. Geology  
The eastern part of the Project area lies in the East Pilbara Terrain of the Pilbara Craton, which includes 

some of the oldest rocks in the world (Hickman 1983; Fortescue 2025). The geology consists of granitic, 

sedimentary and volcanic sequences.   

Surface geology in the Project area is mapped as predominantly exposed rock (Figure 3) but , in fact, has 

a layer of sandy colluvium formed by sand, silt, scree and gravel. Alluvium and thicker areas of colluvium 

occur on drainage lines as well as on floodplains around rivers. Overall, the thickness of the colluvium 

varies from 3-10 m. Bedrock geology consists predominantly of granite, gneiss and mafic/ultramafic, 

with some basalt and a small area of dolerite in the south-east close to the location of production bores 

(Figure 4). 

 

In general, alluvium and colluvium are prospective for stygofauna if saturated and of uncertain 

prospectivity (although troglofauna  species have been found in them) for troglofauna  in the Pilbara. The 

main rock geologies in the Project area - basalt, granite and gneiss - are not prospective for subterranean 

fauna unless strongly weathered. Greenstone areas sometimes support moderate troglofauna 

communities, depending on the extent of weathering present.   

3.4. Hydrogeology   
Regional aquifers of the Pilbara can be divided into three types:  

¶ Unconsolidated sedimentary aquifers (i.e. alluvium, detrital iron ); 

¶ Chemically deposited aquifers associated with drainage channels (i.e. calcrete and channel iron); 

and 

¶ Fractured-rock aquifers (i.e. banded iron, mafic/ultramafic). 

 

Much of the  Project area has a surficial aquifer several metres thickness in alluvium or colluvium that 

overlies weathered or fractured rock aquifers in the mostly granite  granitic basement. Groundwater is 

shallow, with 25 bores in the Project area mostly having depth to groundwater of about 0.25 mbgl. 

Salinity varies from 500-1,000 mg/L total dissolved solids in the surficial aquifer and from 1,000-

2,000 mg/L in deeper aquifers. pHs is usually about 7.8-8.4 with bicarbonate -dominating anion 

chemistry. 

 

Stygofauna in general is more common in sedimentary and chemically deposited aquifers (especially 

alluvium and calcrete) than in fractured rock aquifers. However, the abundance of stygofauna in alluvium 

and calcrete decreases significantly where depth to groundwater is more than 30 m (Halse et al. 2014). 

Occasionally fractured rock aquifers contain significant stygofauna and occurrence of stygofauna is in 

such aquifers is relatively independent of depth.  
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Figure 1 ð Project Locality  
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Figure 2 ð IBRA Subregions  
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Figure 3 ð Regolith Geologies Underlying The Project  
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 Figure 4 ð Bedrock  Geologies Underlying The Project  
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Figure 5 ð Groundwater dr awdown contours around Project production bores.   
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Figure 6 ð Palaeovalleys Surrounding the Project  
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4. METHODS 

4.1. Desktop Seach  Methods  
A desktop review of subterranean fauna occurrence in an area of 150 km x 150 km centred on the Project 

area (119.0532°S to 121.0532°S and 20.3495°E to 22.3495°E, Figure 7) was undertaken using three 

sources of information: 

¶ fauna records in the Western Australia Museumõs (WAM) database; 

¶ fauna records in Bennelongiaõs field survey database; and 

¶ information in scientific papers and consultant reports, as well as that available via online 

portals such as ALA and the Australian Faunal Directory.  

 

Database search results were filtered to include only species belonging to taxonomic groups known to 

contain subterranean species collected from below ground ( as judged by collecting method or habitat 

information) . Analysis and mapping were done using ArcGIS Pro v2.9.5. 

4.2. Field Survey Methods  
Surveys for stygofauna in the Project area were undertaken according to  the general principles laid out 

by the Environmental Protection Authority (EPA) in Environmental Factor Guideline ð subterranean fauna 

(EPA 2016a), Technical Guidance: sampling methods for subterranean fauna (EPA 2016b) and Technical 

Guidance: subterranean fauna surveys for environmental impact assessment (EPA 2021). 

4.2.1. Field Sampling  
Twenty-five samples of stygofauna were collected from 17 sites in a survey area that covered the eastern 

portion of the Project (Figure 9). The western portion will be used for roads and transmission lines only.  

Samples were collected from eight sites in on 28 June 2022 and 17 sites (including eight of the 2022 

sites) between 5 and 9 June 2024. Twenty-four of the sites sampled were pastoral wells; CRD0058 was a 

cased bore. Most of the pastoral wells had only a small depth of water (Appendix 3). 

 

Six hauls were taken at each site, three using a 50 µm mesh net and three with a 150 µm mesh net. The 

net was lowered to the end of the hole and tugged up and down briefly to agitate  benthos (increasing 

the likelihood of collecting benthic species) and then slowly retrieved. Contents of the net were 

transferred to 125 ml polycarbonate vial after each haul, flushed with bore water to reduce fine sediment 

content, preserved in 100% ethanol and kept on ice until return to the laboratory, where they were 

refrigerated at 4 °C. Nets were washed between holes to minimise site-to-site contamination.  

 

In situ water quality parameters ð temperature, electrical conductivity (EC) and pH ð were measured at 

each site. Standing water level was measured using a Solinst water level meter.  

4.2.2. Laboratory Processing  
Stygofauna samples were further elutriated in the laboratory to separate animals from sediment and put 

through sieves to fractionate the contents according to size (53, 90 and 250 µm) to improve searching 

efficiency while sorting under a dissecting microscope. All potential subterranean species were removed 

from samples during sorting for later morphological or genetic identification.  

 

Morphological i dentifications were made by examining animals under dissecting and, usually, 

compound microscopes. Published, unpublished and informal taxonomic keys, as well as species 

descriptions in the scientific literature , were used to recognise described and undescribed species. The 

latter were assigned voucher codes to facilitate comparison with other animals and track their potential 

occurrence at other sites, thus allowing determination of their ranges. 
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Figure 7 ð Desktop Search Area surrounding the Project.  
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Figure 8 ð Subfauna Records Identified Within The Desktop Search Area  
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4.3. Personnel  
Desktop and field survey in 2022 written up  by Melanie McGellin and Monique  Moroney. The field survey 

in 2024 was conducted between by Ashley Browse and Adam Barnard. Laboratory sorting  was conducted 

by Adam Barnard, Ella Carstens, Jaxon Haines, and Oscar Garswood. Species identifications were 

completed by Jane McRae, Ella Carstens and Ana Vasconcelos. GIS, mapping, and writing for this report 

were completed by Blake Wyber. 

 

Table 1. Qualifications and role of staff involved in Project. 

Staff  Qualifications  Role 

Melanie McGellin BSc (Hons) Fieldwork 

Monique Moroney  BSc (Hons) Fieldwork 

Ashley Browse BSc MSc Fieldwork 

Adam Barnard BSc (Hons) Fieldwork, sorting 

Ella Carstens BSc Sorting, identification  

Jaxon Haines BSc Sorting 

Oscar Garswood BSc Sorting 

Jane McRae 23 papers on invertebrates Identification  

Ana Vasconcelos BSc (Hons) MSc PhD Identification  

Blake Wyber BSc MSc PhD Writing  

 

5. RESULTS 

5.1. Desktop Results 
Searches of the WAM and Bennelongia databases provided 2,865 records of subterranean fauna within 

the desktop search area, with 795 troglofauna records, and 2057 stygofauna records (Figure 8). The 

records represented 128 species of troglofauna and 228 stygofauna species (Appendices 1 and 2).  

 

Troglofauna species in the search area are taxonomically extremely diverse and include araneomorph 

spiders, harvestmen (Opiliones), palpigrads, pseudoscorpions, true scorpions, schizomids, millipedes, 

centipedes, diplurans, cockroaches, beetles, dipterans, hemipterans, silverfish, isopods, pauropods, and 

symphylans.  

 

The larger number of stygofauna species consists mostly of crustaceans and reflects less taxonomic 

diversity, although species present includes annelid worms, snails, nematodes, flat worms and rotifers. 

 

Geological characteristics and troglofauna records suggest the Project area may represent moderately 

suitable habitat for troglofauna. However, the kind of development that will be taking place in the Project 

poses little threat to troglofauna, as operations will be limited to above ground activities. Small amounts 

of dewatering do not impact troglofauna  (Halse 2018b). On this basis, it was concluded that there is no  

requirement for field survey of troglofauna (Bennelongia 2022). There is, however, a requirement for 

field survey of stygofauna because of the groundwater abstraction that will occur during  Project 

construction. 

5.2. Survey Results 
Surveys in 2022 and 2024 yielded 32 species of stygofauna from 17 stygofauna species from the 836 

specimens (Table 2, Figure 10). Seventeen species were collected in 2022 and 28 in 2024. Crustaceans 

dominated the fauna , with cyclopoid and harpacticoid copepods, amphipods and ostracods prominent 

in the community of  the survey area in terms of species richness, though worm species were often 

represented by many individuals. 
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Stygofauna species were collected from all eight bores sampled  in 2022 and all 17 species sampled in 

2024. Many of the holes contained little water and only the very surface of the aquifer was sampled. 

Eight of the species collected during sampling are known only from  the Project area. These comprise 

three species of amphipod, one cyclopoid copepod and four species of harpacticoid copepod. The 

cyclopoid species, Diacyclops ôBCY113õ is a genetic variant of the widespread species complex Diacyclops 

humphreyis and, based on the distributions of other variants, probably has a range extending beyond 

the Project area. A ninth species, the isopod Microcerberidae ôBIS580õ, is known only from Project surveys 

but at bore hole CRD0058, which is just north of the Project area. 

 

No sites were sampled within the predicted areas of groundwater drawdown for the Project (these areas 

had not been identified at the time of sampling).  However, there are two species collected within a few 

kilometres of the drawdown  (and known only from the Project area), namely the amphipod Bogidiella 

ôBAM216õ and harpacticoid Parastenocaris ôBHA412õ. Both species have been shown to have linear ranges 

of at least 35 km by their occurrence at 1956 Well to the west of drawdown (Figure 10).  

 

Table 2. Stygofauna species collected from Project area surveys in the 2022 and 2024. 

*Records highlighted in grey are considered higher-order identifications and do not contribute to the 

species count. Those in orange are known from Project area. 

Taxa 2022 2024 

Annelida 
  

Aphanoneura 
  

Aeolosomatidae 
  

Aeolosoma sp. 5 16 

Clitellata 
  

Haplotaxida 
  

Naididae 
  

Dero (Aulophorus) furcatus 18 7 

Dero (Dero) nivea 
 

2 

Pristina longiseta 4 47 

Phreodrilidae 
  

Phreodrilidae sp. AP DVC s.l. 38 72 

Phreodrilidae sp. AP SVC s.l. 
 

1 

Tubificida 
  

Naididae 
  

Monopylephorus sp. nov. WA29 (ex Pristina WA3) (PSS) 
 

3 

Arthropoda 
  

Malacostraca 
  

Amphipoda 
  

Bogidiellidae 
  

Bogidiella ̀ BAM216 ̀ 7 2 

Paramelitidae 
  

Paramelitidae sp. 1 
 

Paramelitidae `BAM214` 5 2 

Paramelitidae Genus 2 `BAM215` 4 14 

Pilbarus sp. 4 
 

Isopoda 
  

Microcerberidae 
  

Microcerberidae `BIS580` 
 

1 
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Taxa 2022 2024 

Maxillopoda 
  

Cyclopoida 
  

Cyclopidae 
  

Cyclopidae sp. 
 

1 

Diacyclops ̀ BCY113` 1 18 

Diacyclops cockingi 4 
 

Diacyclops scanloni 
 

4 

Mesocyclops brooksi 
 

57 

Microcyclops varicans 1 23 

Thermocyclops decipiens 
 

10 

Harpacticoida 
  

Ameiridae 
  

Megastygonitocrella `BHA256` 
 

4 

Megastygonitocrella unispinosa 
 

5 

Megastygonitocrella unispinosa s.l. 1 3 

Canthocamptidae 
  

Elaphoidella humphreysi 1 11 

Ectinosomatidae 
  

Ectinosomatidae `BHA413` 
 

3 

Parastenocarididae 
  

Parastenocaris sp. 1 2 

Parastenocaris ̀ BHA331 ̀ 2 10 

Parastenocaris `BHA412` 
 

16 

Ostracoda 
  

Ostracoda sp. unident. 
 

74 

Podocopida 
  

Candonidae 
  

Areacandona incogitata 
 

6 

Kencandona verrucosa 2 
 

Cyprididae 
  

Cypretta seurati 85 216 

Cyprinotus kimberleyensis s.l. 
 

17 

Nematoda 
  

Nematoda spp. 1 2 

Rotifera 
  

Bdelloidea 
  

Bdelloidea sp. 
 

2 

 

 

5.3. Physico -chemical Measurements  
Information about depth of groundwater in the sites sampled, as well as groundwater temperature, 

electrical conductivity, pH, standing water level (SWL), and total depth of hole (EOH) is presented in 

Appendix 3.  
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Salinity in the survey area ranged from about 200 to 1500 mg/L total dissolved solids (results are 

presented as µS/cm) and pH ranged from neutral to alkaline, reflecting the known weak bicarbonate 

dominance in the groundwater chemistry. Water conditions ar e suitable for stygofauna (Reeves at al. 

2007). 

 

Table 3. Species found only within the Project area. 

Species Locations 

Bogidiella ̀ BAM216  ̀ Tonys Well, Underwood Bore, 1956 Well 

Paramelitidae `BAM214` Allies Well (2), House Well, Underwood Bore, and Kelyee Well 

Paramelitidae Genus 2 `BAM215` Underwood Bore and 1956 Well 

Diacyclops ̀ BCY113  ̀ 1956 Well, Cobbers Well, Kelyee Well, No 9 Well, Pelingine Well, and Underwood 
Bore 

Megastygonitocrella ̀ BHA256  ̀ Allies Well 

Ectinosomatidae `BHA413` 1956 Well 

Parastenocaris ̀ BHA331  ̀ No 7 Well 

Parastenocaris ̀ BHA412 ̀ Links Well,1956 Well, Pelingine Well, and Underwood Bore 

 

6. DISCUSSION 
The desktop review by Bennelongia (2022) found diverse communities of stygofauna and troglofauna, 

with 244 and 128 species identified, respectfully, in a search area around the Project (Appendices 1 and 

2). Very few records were identified within the Project during desktop review (Figure 8) but this was 

shown by field sampling to be principally the result of little previous sampling in the Project area. In fact, 

field surveys indicate that a moderately rich stygofauna community exists in the Project area, with 

stygofauna being collected from all holes sampled. The short distance between standing water level and 

end of hole is likely to mean that less than the full range of stygofauna species in the aquifer below each 

site was sampled (Stumpp and Hose 2013), with the 33 species collected under-representing the richness 

of the community  at the Project.  

 

Currently, eight species have been recorded only from the Project area (Table 3). The single record of 

the isopod Microcerberidae ôBIS580õ in 2024 was from just north of the Project area and is not treated 

as a restricted species. Five of the eight species known only from the Project area occur at multiple sites 

within the Project, suggesting the species are widespread at the scale of Project drawdown, which is less 

than 1 km2 at the largest of the drawdown areas. Maximum drawdown within these areas will be 4 m 

and will occupy only a small proportion of the drawdown area (Figure 5). 

 

The probable locally widespread nature of the distributions of the eight species in Table 3 is highlighted 

by the distribution of the two species collected closest to drawdown, namely the amphipod Bogidiella 

ôBAM216õ and harpacticoid Parastenocaris ôBHA412õ. Both have been shown to have linear ranges of at 

least 35 km by their occurrence at 1956 Well to the west of drawdown (Figure 10). Both these field survey 

results, and the more theoretical results of general modelling by Eberhard et al. (2009) and Halse et al. 

(2014), suggest there is extremely low likelihood of any stygofauna species having highly restricted 

ranges in the homogeneous habitat that occurs in the areas of predicted groundwater drawdown.  

Furthermore, with a maximum drawdown of only 4 m that occupies a very small part of each drawdown 

area, there is very low likelihood of impact on a restricted species in the unlikely event that one occurs. 

 

Accordingly, the threat to subterranean fauna conservation values from Project development and 

operation, for both troglofauna and stygofauna, is very low.  
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Figure 9 ð Stygofauna Sampling  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




















































