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EXECUTIVE SUMMARY 

Venturex Resources Limited (Venturex) propose to develop the Sulphur-Springs Zinc-Copper Project 

(the Project) approximately 144 km southeast of Port Headland and 57 km west of Marble Bar in the 

Pilbara, Western Australia. This desktop assessment considers information on geology, hydrogeology, 

stygofauna habitat, recorded stygofauna species and the potential Project impacts to determine whether 

current proposed developments associated with the Project will threaten stygofauna species or 

communities. It also summarises the results of a previous desktop review of troglofauna occurrence in 

relation to the Project in 2007 by Subterranean Ecology. 

 

It is proposed that the mineral resource will be accessed and mined via an open cut pit and an 

underground mine. Dewatering will be required to allow dry mining and this has the potential to reduce 

stygofauna habitat in the vicinity as a result of groundwater drawdown. The Project will also require 

approximately 0.65 GL/yr of processing water. This volume will principally be supplied by mine 

dewatering, supplemented by abstraction from a borefield north of the mine.  

 

Geology and hydrogeology suggest the proposed open mine pit and underground mine, and the steep 

cone of depression related to mine dewatering, with drawdown of 1 m likely to extend less than 1 km 

from the centre of the pit, are not prospective for troglofauna or stygofauna.  No stygofauna and a 

single troglofauna species were collected from the proposed mine pit and its vicinity during moderately 

intensive survey programs in 2006 and 2007.  The troglofauna species, a cockroach Nocticola sp., was 

collected from several locations outside the mine pit and will not be threatened by development of the 

mine pit.  The Project will not affect troglofauna conservation values. 

 

Prospective stygofauna habitats in deeper fractured rock aquifer, springs and the shallow saturated 

alluvium along creeklines occur along the project access road, where a small borefield will be located to 

supply water for construction, road maintenance and potable water use. Given the relatively small 

volume of water proposed to be abstracted from bores in this location, the magnitude of drawdown in 

aquifers surrounding these bores is likely to be small.  Atlas Iron Pty Ltd is currently abstracting water 

from bores within the stygofauna habitat located along the access road and Venturex propose to 

abstract similar volumes once it obtains project approvals.   

 

Twenty-seven species of stygofauna were recorded, most of which are at least locally widespread were 

collected from the vicinity of this borefield. Two oligochaete species, namely Phreodrilidae Gen et sp. 

indet. and Tubificidae SS sp. 1, are known only from the vicinity of the borefield but modelling shows 

both occur outside the area of groundwater drawdown.  The Project is unlikely to affect stygofauna 

conservation values. 
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1. INTRODUCTION 
The Sulphur-Springs Zinc-Copper Project (the Project), owned by Venturex Resources Limited (Venturex), 

is located approximately 144 km southeast of Port Headland and 57 km west of Marble Bar in the Pilbara, 

Western Australia (Figure 1). It is proposed that the mineral resource will be accessed and mined via an 

open cut pit and an underground mine. Dewatering will be required to allow dry mining conditions.  

 

Subterranean fauna were identified as a key environmental factor in a Public Environmental Review of a 

mining proposal in the Project area in 2007 (when the tenement was held by CBH Sulphur Springs Pty 

Ltd). An underground mining operation at Sulphur Springs was subsequently approved via a mining 

proposal process in 2014.  Subterranean fauna were identified as a key environmental factor in the 

current Project, which is a combination of open pit and underground mining operation.  Consequently, 

there is a requirement to assess the likely impact of the Project on the conservation of subterranean 

fauna. 

 

The objective of this report is to determine through desktop assessment whether the Project poses a 

threat to either troglofauna or stygofauna species or communities. The specific aims of the assessment 

are: 

• To describe and evaluate the prospectivity of subterranean fauna habitat in and around the 

Project; 

• To review records of subterranean fauna at the Project, including results of previous survey, and 

the distributions of recorded species relative to proposed or potential impact areas;  

• To determine if currently proposed developments at the Project are likely to have significant 

conservation impacts on any troglofaunal or stygofauna fauna species and communities.  

2. FRAMEWORK 

2.1. Conservation Framework 
The Environmental Protection Authority (EPA) stipulates consideration of subterranean fauna as part of 

environmental impact assessment in Environmental Factor Guideline: Subterranean Fauna (EPA 2016a). 

This concern for subterranean fauna fits within the wider context of state and federal conservation 

legislation protecting Australia’s biota. The Wildlife Conservation 1950 and Biodiversity Conservation Act 

2016 provide for protection of species at the state level.  Threatened species are considered to be under 

identifiable threat of extinction, rare, or otherwise in need of protection. Priority species, which are 

informally listed by the Department of Biodiversity, Conservation and Attractions (DBCA), are possibly 

Threatened species with insufficient information to support listing. Species may also be listed as 

Threatened at the national level under the Environmental Protection and Biodiversity Conservation Act 

1999 (EPBC Act).  

 

In addition to individual species, ecological communities may be listed as needing protection at both 

the state and national levels. At the state level, the Minister for Environment may list an ecological 

community as being Threatened if the community is at risk of becoming totally destroyed. Ecological 

communities with insufficient information available to be considered as a Threatened Ecological 

Community, or which are rare but not currently threatened, are placed on a DBCA list of Priority 

Ecological Communities (PECs). Ecological communities may also be listed as Threatened at the national 

level under the EPBC Act.   

2.2. Subterranean Fauna 
Subterranean fauna comprise two groups of animals: aquatic stygofauna and air-breathing troglofauna. 

Both groups typically lack eyes and are poorly pigmented due to lack of light. Other characteristic 

morphological and physiological adaptations such as vermiform bodies, elongate sensory structures, 

loss of wings, increased lifespan, a shift towards K-selection breeding strategy and decreased 

metabolism reflect low inputs of carbon and nutrients in subterranean habitats occupied by  
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Figure 1. Location of the Sulphur Springs Project. 
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subterranean species and their requirement to navigate enclosed spaces (Gibert & Deharveng 2002). 

With the exception of a few species of fish and a reptile, all subterranean fauna species in Western 

Australia are invertebrates.  

 

Geology influences the presence, richness and distribution of subterranean fauna through its influence 

on lithology and, consequently, the different types of subterranean spaces in which animals may occur 

(Eberhard et al. 2005; Hose et al. 2015). Highly transmissive or vuggy geologies support greater 

assemblages of subterranean fauna, both in terms of abundance and diversity, than consolidated ones. 

Alluvial deposits may host subterranean fauna in interstitial spaces between sand and gravel, and these 

coarser sediments tend to host richer assemblages than silty or clay-rich substrates (Korbel and Hose 

2011). Physical and chemical weathering of consolidated strata can also provide prospective niches for 

subterranean animals, including fissures, vugs and caves. Precipitation of carbonates along the internal 

palaeoriver system of Western Australia, mostly as a result of high evapotranspiration or elevated 

salinities has resulted in the formation of many areas of calcrete. Although classical karst formations are 

absent from most of the Western Australian landscape, the re-working of calcrete as a result of 

fluctuating water levels has led to calcretes displaying karstic characteristics and providing excellent 

habitat for both stygofauna and troglofauna (Humphreys 2001).  

 

In recent years it has become apparent that the Pilbara is a global centre of subterranean fauna 

radiations, with the vast majority of the data showing this coming from surveys undertaken for 

environmental impact assessment of proposed mining developments. There is a very high incidence of 

small ranges amongst the Western Australian subterranean fauna owing to the poor dispersal capacity 

within the subterranean environment.  

2.2.1. Troglofauna 
Troglofauna communities in the Pilbara can be taxonomically varied.  More depauperate communities 

are usually dominated by hexapods such as diplurans, silverfish and symphylans, as well as isopods.  

Pseudoscorpions and beetles are sometimes present.  Richer communities also contain spiders, 

cockroaches and, most notably, schizomids, as well as a variety of other species.  Banded iron formations 

and channel iron deposits appear to contain the richest communities, although detritals and calcrete 

may also support rich communities and a variety of other geologies occasionally yield troglofauna (e.g. 

ultramafic, sandstone). 

2.2.2. Stygofauna  
Stygofauna communities in the Pilbara commonly include species of nematodes., earthworms, beetles, 

crustaceans (amphipods, isopods, copepods, ostracods and syncarids), water mites and snails. In 

Western Australia, most surveys of alluvial and calcrete aquifers in arid areas have revealed rich and 

endemic stygofaunal assemblages. Less transmissive geologies such as banded iron formations, 

saprolite, mafic and ultramafic tend not to support rich stygofaunal communities, although small 

numbers of species are occasionally present (Ecologia 2009; GHD 2009). Stygofauna occur in varying 

salinities but are mostly found in water with conductivity of less than 25,000 mg L-1 TDS, although 

occurrence of stygofauna in salinities greater than 50,000 mg L-1 TDS is possible in the Yilgarn.  

2.3. Project Description 
Following feasibility studies, Venturex now wishes to progress the Sulphur Springs Zinc-Copper Project 

as follows: 

• Develop an open pit to mine the top portion of the orebody. 

• Develop a 1.5 Mtpa underground mine (accessed via a portal within the pit) to mine the 

remainder of the orebody. 

• Construct a 1.5 Mtpa conventional processing plant which will produce separate copper and 

zinc concentrates for sale. 
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• Store tailings in a ‘valley fill’ Tailings Storage Facility (TSF) with a combined High Density 

Polyethylene (HDPE) and compacted low permeability sub-base liner. 

• Construct a copper heap leach facility within the same valley storage area as the TSF. The heap 

leach pad design includes a combined HDPE and compacted low permeability sub-base liner. 

The HDPE liner will be welded to the TSF liner to form a continuous liner under the entire heap 

leach / TSF facility area. 

• Construct a copper Solvent Extraction & Electrowinning Plant (SX-EW) adjacent to the 

processing plant. 

• Construct a permanent waste rock dump (WRD). 

• Construct additional supporting elements such as internal roads, material stockpiles, surface 

water management, accommodation village and power station. 

 

The current development concept for the Project differs from previous proposal submissions in a 

number of ways (Table 1Error! Not a valid bookmark self-reference.). A conceptual layout of the 

Project is shown in Figure 2.  

 

 

Table 1. Summary of changes to proposed developments at the Project (taken from MBS 2016).  
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Figure 2. Conceptual layout of the Sulphur Springs Project.   
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2.3.1. Mine pit disturbance 

The mine workings will comprise a 28.9 ha open mine pit (maximum diameter approximately 0.7 km) 

above underground workings that are accessed via a portal within the mine pit.  This will be surrounded 

by waste rock dumps and topsoil stockpiles. 

2.3.2. Water Requirements 

The Project will require approximately 0.65 GL/yr of water for mine and mineral processing operations, 

and up to 0.31 GL/yr for dust suppression and mine village water supply. This volume will be provided 

predominantly by mine dewatering activities (0.64 GL/yr), supplemented by abstraction from 

groundwater production bores when required. Production bores that are proposed for abstraction (not 

including mine dewatering) are SSWB06 in the vicinity of the mine and processing plant and three bores 

along the site access road – SSWB36, SSWB38 and SSWB40 (Figure 3). Groundwater licence (GWL) 

176408(3) issued to Atlas Iron Limited (Atlas) permits up to 0.315 GL/yr to be abstracted from SSWB36, 

SSWB38 and SSWB40. Venturex and Atlas have together developed a Water Management Plan and a 

Site Water Operating Plan for the licenced abstraction from these bores. No changes to the permitted 

abstraction volume of 0.315 GL/yr are proposed. Natural seasonal fluctuations in groundwater levels in 

proposed water supply bores are stated to be ±4 m, although fluctuations of much more than 1 m are 

unusual in the Pilbara away from creeklines.  

3. DESKTOP ASSESSMENT 
This desktop assessment reviews the previous work of Subterranean Ecology (2007a,b,c), in which 

information on subterranean fauna habitat was collated and troglofauna and stygofauna were collected. 

The aim of the review is to identify the nature and extent of potential mine-related impacts at the Project 

to determine whether proposed development is likely to significantly impact on troglofaunal and 

stygofauna species.  

3.1. Geological Setting 
The Project is located in the East Pilbara Terrane, the oldest component of the Pilbara Craton. Granitic 

complexes in this Terrane are structural domes that are separated from one another by faults or 

intervening greenstone belts, or both. The geology of the Project area predominantly consists of the 

Sulphur Spring Group and the Soanesville Group, which are both components of the larger Pilbara 

Supergroup.  

 

In the Project area, the Sulphur Springs group consists of andesite, basalts, rhyolites and coarse-grained 

siliclastic breccia. Mafic volcanoclastic sandstones, siltstones, quartzites and local cherts are also 

represented and outcrop widely in the surrounding areas. The Soanesville Group is represented in the 

Project area by banded ironstone formations (BIF; particularly of the Pincunah Hill and Pyramid Hill 

Formations); shales (Cardinal and Paddy Market Formations); basalts/komatiitik basalts (Honeyeater 

Basalt); and coarse-grained siliclastic rocks such as sandstones but including siltstones and 

conglomerate (Corboy Formation).  

 

The landscape in the Project area strongly reflects the varied weathering and erosion of different 

stratigraphic successions and structures within the bedrock. Catchments and watercourses are controlled 

by the geology, with watercourses mainly aligned on structures in the bedrock such as bedding planes, 

joints and faults.  

3.2. Hydrogeology 
Hydrogeology at the Project was described by URS (2007).  Groundwater flow and groundwater 

gradients broadly reflect local topography, with recharge occurring in upland areas and discharge 

occurring in valley floor domains and associated water courses, including pools and springs. Pools in   
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Figure 3. Locations of proposed groundwater production bores.  
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shallow water table areas and springs in perched settings are both interpreted to represent groundwater 

discharge zones; ephemeral pools are likely to be predominantly controlled by rainfall events, while 

semi-permanent or permanent springs are linked to groundwater throughflow. Both provide potential 

habitat for stygofauna but are likely to contain a very limited subset of the stygofauna community 

occupying regional aquifers (Halse et al. 2002). Fractures within the bedrock strongly influence 

groundwater flows in the vicinity of the Project. Local geological structures have the potential to 

compartmentalise aquifers in fractured rock. Interpreted compartments of the fractured rock aquifer 

system at the Project are shown in Appendix 1.  

 

Furthermore, surficial aquifers in alluvial geologies throughout the Project area may have limited 

connectivity with fractured rock aquifers underlying the proposed mine pit. The spatial extent of 

groundwater drawdown will depend on the extent of aquifer connectivity, which is difficult to predict. 

Nevertheless, the likely extent of groundwater drawdown associated with mine pit de-watering has been 

modelled, both prior to stygofauna investigations by Subterranean Ecology (2007a) and in 2018.  The 

modelling used by Subterranean Ecology (2007a), and shown in Figure 4, predicted a very large area of 

groundwater drawdown around the proposed mine pit that included, and extended beyond, the 

proposed borefield.  Based on a revised Project, the modelling undertaken by AECOM (2017) predicts 

groundwater drawdown of 0.5 to 1 m will extend about 1 km from the pit after four years of dewatering 

abstraction.  After six to eight years drawdown will propagate to the margins of the tailings storage 

facility, about 1.3 km from the pit.  The area of drawdown associated with the borefield is expected to 

be small but has not been modelled. 

. 

Groundwater quality in the vicinity of the Project is highly variable and there are no clear spatial patterns 

of salinity or ionic composition (URS 2007). Within the proposed open mine pit, the saline groundwater 

is highly acidic because of extensive oxidation of sulphide materials, while groundwater downstream of 

the mineralised area is circumneutral. Groundwater in the production bores proposed for groundwater 

abstraction from the borefield (SSWB36, SSWB38 and SSWB40) is fresh (604–654 mg L-1 and pH is 

circumneutral to slightly alkaline (7.1–8.1).  

3.3. Potential Habitat 
Subterranean Ecology (2007a) concluded that the proposed mine is not prospective for troglofauna 

because there are “no published records of [troglofaunal] from [deep volcanogenic massive sulphide 

zinc-copper] and gossan deposits.”  Furthermore, it was considered that of the two diamond drill cores 

with evidence of cavities showed  “The cavernous zone occurring at depth in the contact zone between 

overlying sediments (chert and polymict breccia) and the underlying sulphide lens appears to be isolated 

and disconnected from shallow surface weathering zones, with no intervening development of 

secondary permeability that might provide habitat connectivity between the potential deep and shallow 

subsurface habitats.” It was considered this connectivity was necessary for the occurrence of troglofauna. 

 

Subterranean Ecology (2007) also concluded that the proposed mine is not prospective for stygofauna. 

Although the pit geology includes fractures and cavernous zones, groundwater within the pit is 

moderately-to-strongly acidic (pH 4.8 to 2.8) and poorly oxygenated (DO <0.5 mg-1). There is, however, 

prospective stygofauna habitat in shallow saturated alluvials in the vicinity of the Project, as well as in 

springs and the hyporheic zone below pools along the Sulphur Springs Creek, Minnieritchie Creek, Six 

Mile Creek, ‘Lalla Rookh Creek’ and Carlindi Creek and in the underlying fractured rock aquifers in areas 

proposed for water supply.  

3.4. Sampling Records 

3.4.1. Troglofauna Sampling at Sulphur Springs 
Sampling Effort 

Subterranean Ecology (2007a,b,c) surveyed 41 drill holes for troglofauna (Figure 5) during three rounds  
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Figure 4. Sampling effort for stygofauna in the Project area as completed by Subterranean Ecology.  
This figure is taken from Subterranean Ecology (2007) and shows sampling sites relative to surface drainage and drawdown 

modelled by Golder Associates (2007). Note that current mine pit is smaller than in earlier proposals and current estimates of 

drawdown are very substantially smaller than above (see Figure 5).  
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Figure 5.  Sampling effort for trolofauna in the Project area as completed by Subterranean Ecology 
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of sampling. In most cases, multiple traps were placed in the drill holes, although no scraping was 

conducted in the holes prior to setting traps.  The first round of survey sampled holes within the 

proposed mine pit, while the second round sampled holes outside the mine pit. The third round of 

sampling extended the survey outside the mine pit.  Eleven holes were sampled twice (in the second and 

third rounds of sampling); the other, so that 52 samples were collected (Subterranean Ecology 2077c 

states 53 in places). 

 

Sampling methods were consistent with the recommendations of the EPA Technical guidance: sampling 

methods for subterranean fauna (2016b) for troglofaunal trapping except that no scraping was 

conducted.  As pointed out by Subterranean Ecology (2007a), there was little experience of troglofauna 

sampling and identification in 2007 and it is possible that troglomorphic species may sometimes have 

been overlooked in the sorting or identification process and sampling may have been less efficient than 

is typical of 2018. 

 

Collecting Success 

Of the very large number of invertebrates collected in the troglofauna sampling program, a single 

troglofauna species was collected, namely the cockroach Blattodea sp. 1.  This species is clearly 

recognizable from the photos in Subterranean Ecology (2007a) as a species of Nocticola, which is a genus 

found commonly in the Pilbara as troglofauna.  It is likely this species of Nocticola is known only from 

the general vicinity of Sulphur Springs but it was collected at six or seven drill holes, both inside and 

outside the proposed mine pit (see Figure 5). 

3.4.2. Previous Stygofauna Sampling at Sulphur Springs 
Sampling Effort 

In total, 40 bores were sampled for stygofauna during two rounds of sampling by Subterranean Ecology 

(2007a) in and around the Project area (Figure 5). The first round sampled aquifers within the conceptual 

zone of groundwater drawdown associated with the mine as defined by Golder (2007). The second round 

to resampled known stygofauna locations and extended sampling coverage outside the ZI to determine 

the distribution and conservation status of recorded stygofauna species.  

 

Approximately 72 samples were collected, with 26 samples within the drawdown around the proposed 

mine and 46 samples from the drawdown around the proposed borefield.  Sampling methods were 

consistent with the recommendations of the EPA Technical guidance: sampling methods for subterranean 

fauna (2016b) and included net hauling in bores, filtering pump outflow and the Karaman-Chappuis 

method of sampling shallow alluvial hyporheic habitat in springs and spring-brooks.  

 

Collecting Success 

Stygofauna were collected at 20 (40%) of the sites sampled and in seven of the eight topographic (sub) 

catchments (Carlindi, East Strelley River, Minnieritchie Creek, Shaw River, Six Mile Creek and Sulphur 

Springs Creek) but not in the ‘Lalla Rookh Creek’ sub-catchment. Stygofauna were recorded in Cainozoic 

sediments and underlying Carlindi Granites; Lalla Rookh sandstones; and the Warrangoona Formation 

(Golder 2007). Stygofauna were present in both deep (fractured rock) and shallow (alluvium, hyporheic 

and calcrete) aquifers. 

 

Altogether, 27 species of stygofauna were recorded, including Crustacea (amphipods, copepods, 

ostracods and isopods), Acariformes (aquatic mites), Nematoda (roundworms) and Oligochaeta 

(earthworms). The full list of species recorded is given as Appendix 1. The area of Sulphur Spring Creek 

in the vicinity of production bores SSWB36 to SSWB40, west of the drawdown around the mine, appears 

to be a local hotspot for stygofauna, with 14 species recorded. The aquifer targeted by these bores is 

fractured rock (15–21 mbgl) but habitat for stygofauna is also available in overlying alluvials.  
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Excluding nematodes, which are not included in environmental impact assessments because there is too 

little information to reliably identify species (EPA 2016b), two species are known only from the vicinity 

of the borefield.  These are the oligochaetes Phreodrilidae Gen et sp. indet. and Tubificidae SS sp. 1. 

Based on the distributions of other stygofauna species at the Project, and what is known of the 

distributions of Pilbara oligochaetes according to Brown et al. (2015), these two species are likely to have 

wider distributions than existing collections demonstrate.  Furthermore, both species occur outside the 

modelled area of groundwater drawdown. 

 

Two examples of wider distributions are provided by the oligochaete Monophylephorus n. sp. and the 

amphipod Melitidae n.sp. cf. Melitidae sp. 1 (PSS).  Monophylephorus n. sp. was collected from three 

bores over a linear range of approximately 22 km from just north of Creek Spring 1, where Phreodrilidae 

Gen et sp. indet. was recorded, to Outside Well.  Melitidae n. sp. cf. Melitidae sp. 1 (PSS) was collected 

from five bores covering more than 50 km (SSB40 to MBSLK388).  Both species co-occurred at bore 

SSB36 with Tubificidae SS sp. 1. 

3.5. Assessment of Potential Impacts on Subterranean Fauna 
The potential impacts of mining on subterranean fauna can be broadly divided into two categories: 

 

1. Primary impacts – possible extinction, or threat to the persistence of local populations, of 

subterranean fauna through the direct removal of habitat. Causes of this loss include mine pit 

excavation, dewatering of the subterranean habitat around a mine pit to enable dry mining, or 

groundwater abstraction from a borefield (for processing water or other purposes) and  

2. Secondary impacts – reduction of population densities of subterranean fauna through a range 

of environmental factors that principally cause degradation (but not loss) of subterranean 

habitat or disturbance.  In some cases degradation may be severe but very localised, in others 

degradation may be mild but widespread.  Examples include percussion from mine blasting, 

petrochemical spills, leakage from tailings dams, reduced carbon and nutrient inputs as a result 

of land clearing or waste dumps above subterranean fauna habitat, and salinisation.  In extreme 

cases, a factor that is usually classed as a secondary impact may become a primary impact. 

3.5.1. Troglofauna 
The construction of the open pit and underground mine at Sulphur Springs could remove potential 

troglofauna habitat, although the size of the pit (maximum diameter approximately 0.7 km) means the 

proposed area of impact is small. However, only the cockroach Nocticola sp. was recorded from the mine 

area and it also occurs outside the mine. The Project will have no effect on troglofaunal conservation 

values. 

3.5.2. Stygofauna 
There are three potential primary impacts on stygofauna at the Project. 

 

Mine 

First, the construction of the open pit and underground mine could remove potential stygofauna habitat.  

However, it is unlikely the mine contains stygofauna habitat because the geologies within the proposed 

pit and underground workings have low transmissivities, with highly acidic and saline groundwater.  

 

Second, the drawdown of groundwater around the proposed pit, associated with dewatering of the mine 

pit and, more particularly, the deeper underground mine workings, may reduce the volume of 

stygofauna habitat. 

 

In relation to the two primary impacts described above, modelling drawdown associated with mine 

dewatering (AECOM 2017) indicates that the cone of groundwater depression in the Project will be steep  
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Figure 6. Collection locations of stygofauna species known only from the vicinity of the borefield. 
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and the 1 m drawdown contour will extend little more than 1 km from the centre of the mine (Figure 6 

shows drawdown after four years) and all recorded species of stygofauna occur outside the zone of 

groundwater drawdown. Therefore, excavation and dewatering of the proposed open pit and 

underground mines will not threaten stygofauna species and communities. 

 

Borefield 

Third, the abstraction of groundwater from the water supply borefield, may reduce the amount of 

stygofauna in general, and perhaps large proportions of the habitat of individual species.  Reflecting the 

relatively small volume of water proposed to be abstracted from the water supply bores (0.315 GL/yr), 

the extent of groundwater drawdown in the borefield is also relatively small.  Water this borefield has 

been abstracted by Atlas Iron in association with the Abydos Iron Ore project since 2013 and two 

oligochaete species are currently only known from the vicinity of the borefield. The locations from which 

these species have been recorded are shown in Figure 6 and the likely distributions of these species are 

discussed below.  However, both species have records outside the modelled area of groundwater 

drawdown. 

 

Phreodrilidae Gen. et sp. indet. 

Phreodrilidae Gen. et sp. indet. was recorded by Subterranean Ecology (2007) as a single animal at Creek 

Spring 1, a surface spring in Sulphur Springs Creek, during Karaman-Chappuis sampling in 

unconsolidated alluvial sediments (the hyporheic zone). Regional aquifer systems in the Sulphur Springs 

Creek catchment occur predominantly in fractured bedrock, while minor shallow aquifers occur in scree 

and alluvium along creek-lines (URS 2007). 

 

Creek Spring 1 lies approximately 1 km south of SSWB40, the most southern of the proposed production 

bores and the borefield drawdown does not extend this far south.  Even if it did, given the hyporheic 

habitat used by Phreodrilidae Gen. et sp. indet., the species is likely to occur widely along creek-lines, at 

least in the local area, as a result of dispersal during flood events. Brown et al. (2015) suggested that 

oligochaetes utilising permanent groundwater-fed refugia in alluvial rivers during drought are likely to 

migrate upward or be flushed into surface water during episodic flooding, thus facilitating dispersal 

throughout and even between catchments. 

 

Independent of the method of dispersal, a regional-scale survey of stygofauna showed that the average 

minimum linear range in the Pilbara for species in the family Phreodrilidae with multiple collection 

locations is 275 km ± 45 km (mean ± SE), while oligochaete species from all recorded families occupied 

a median of 3 sub-catchments (Halse et al. 2014).  

 

Thus, Phreodrilidae Gen. et sp. indet. is unlikely to be threatened by abstraction from supply water bores 

at the Project because of occurrence outside the area of groundwater drawdown, as well as probable 

wider occurrence than the Project area.   

 

Tubificidae SS sp. 1 

Tubificidae SS sp. 1 was recorded at both Creek Spring 1 (20 individuals) and 2.9 km downstream at the 

most northern production bore SSWB36 (one individual).  It appears likely that Tubificidae SS sp. 1 occurs 

in the regional fractured rock aquifer in which the production bore is slotted, as well as the shallow 

alluvial aquifer associated with Spring Creek.  

 

While there may be significant drawdown in the immediate vicinity of production bore SSWB36, 

Tubifcidae SS sp. 1 has a range extending south of the borefield to Creek Spring 1 where there will be 

no borefield-associated drawdown.  Even if there is drawdown, the population of Tubifcidae SS sp. 1 in 

the hyporheic zone of the creek-line is likely to be at least locally widespread. Thus, Tubificidae SS sp. 1 

is unlikely to be threatened by abstraction from supply water bores at the Project because of occurrence 

outside the area of groundwater drawdown, as well as probable wider occurrence than the Project area. 
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Secondary Impact 

While it is possible that there may be a secondary impact on stygofauna from altered water chemistry, 

principally increased acidity associated with mine de-watering and possible leakage from the TSF and 

WRD. This impact will have no conservation significance.  First, there are no restricted species in the flow 

path of the acidic water.  Second, AECOM (2017) suggest that any acidic seepage will be buffered by 

surrounding rock to produce groundwater of circum-neutral pH, so that this seepage would have 

minimal impact on any stygofauna present.  

 

4. CONCLUSIONS 
This objective of this desktop assessment was to determine whether proposed Project developments 

will threaten subterranean species or communities. The assessment was informed by information on the 

geology and hydrogeology of the area, the planned areas of excavation and groundwater drawdown, 

and the results of troglofauna and stygofauna sampling in the area in 2006 and 2007. 

 

It is considered that Project habitat is unsuitable for troglofaunal and a single species of troglofaunal 

cockroach was collected.  It occurs widely in the local area, both inside and outside Project impact areas. 

Its conservation status will not be affected by Project development. 

 

Prospective habitat for stygofauna in the Project area occurs in both shallow alluvial deposits along 

creeklines and in deeper, fractured rock aquifers. While stygofauna have previously been collected in 

both habitat types at the Project, the area of the proposed open pit and underground mine is not 

prospective for stygofauna because of its low pH and oxygen levels. 

 

While the mine itself is considered to contain unsuitable habitat for stygofauna and 27 stygofauna 

species were collected elsewhere in surrounding areas, including the proposed borefield. The majority 

of these species have been collected outside the areas of Project-related groundwater drawdown. Two 

oligochaete species (Phreodrilidae Gen. et sp. indet., Tubificidae SS sp. 1) have been collected only from 

the vicinity of the borefield.  However, there are records of both species outside the modelled area of 

groundwater drawdown at Creek Spring 1 and both species are likely to be widely dispersed, at least 

locally, in the hyporheic zone of creeklines. Therefore, it is unlikely that the Project will affect 

conservation values of stygofauna.  

4.1. Limitations of Surveys 
As already mentioned, the principal limitation of the troglofauna surveys by Subterranean Ecology is 

that this survey program was one of the first troglofauna surveys undertaken in the Pilbara.  Sampling 

methods were still being refined and the understanding of what invertebrate groups in the Pilbara 

contained troglofaunal was still developing.  In addition, information on the geologies and lithologies 

supporting troglofaunal were poorly developed. 

 

There was considerable information available about appropriate sampling methods for stygofauna and 

the geologies and aquifers supporting these animals.  The taxonomic framework for undescribed species 

was less well developed in 2007 than it currently is but the identifications of stygofauna by the sub-

consultants to Subterranean Ecology are likely to be sound in most cases. 

 

In summary, there are no significant limitations to the work of Subterranean Ecology, albeit it is rather 

dated because of the rapid pace of subterranean fauna research in Western Australia during the past 

decade.  
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6. APPENDICES 
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Appendix 1. Interpreted compartments of fractured rock aquifers at the Project (Taken from URS 2007). 
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Appendix 2. Stygofauna species recorded at the Project by Subterranean Ecology (2007).  
Names used by Subterranean Ecology presented here.  Voucher specimens have not been located and re-identified to provide up to date names but the basic 

taxonomy is considered to be sound and enables ranges to be inferred.. 

 


