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Table 2.1: Target subterranean fauna species.  

Species  Drill hole  Current knowledge  

Troglofauna    

Hanseniella  sp. indet.  YE2061R 

Singleton record from a scrape and only identified to genus 
level. This is the only record of Hanseniella  at Jugari , so it can 
be inferred to represent a new species. DNA sequencing of 
the specimen was unsuccessful.  

Hesperanillus  `BCO247`  YE2045R  
Singleton record from a scrape. DNA sequencing 
unsuccessful so relying on morphological ID.  

Haplodesmidae 
`BDI080`  

YE2020R  
Singleton record identified from a trap. DNA sequencing 
unsuccessful so relying on morphological ID.  

Cryptops  `BSCOL091`  
YE2029R 
YE2033R 

Collected from two drillholes 300 m apart. Sequencing 
established that the records were the same species and did 
not match any previously recorded species. Both records 
were from nets. There was a record of Cryptops  sp. indet. 
from W4. Unfortunately,  this specimen could not be 
sequenced. It is possible that this is the same species but 
unable to currently confirm.  

Trigoniulidae `BDI079`  YE2033R 
Singleton record identified from a net (bycatch of 
stygofauna sampling). Genetic sequencing successful and 
designated as a new species.  

Stygofauna    

Elaphoidella  `BHA342`  
YE2070R 
HYE1511 

Three records collected from two bores in the E8 pit and 
additional drawdown area. Molecular analysis suggested 
this is a new species.  

Parastenocaris  
`BHA343`  

YE2070R  
Singleton record collected from a bore in the E8 Pit . 
Molecular analysis suggested this is a new species.  

 

2.1.3 Project  information  

BHP WAIO provided spatial information regarding the proposed pits at Jugari East 8 and 

current/ approved pits within the Study Area . Spatial  data in local grid  Jugari Grid YAN94 was 

transformed  to GDA94 MGA zone 5 0 for use in ArcGIS.  

2.2 2D Habitat assessment  
Assessment and categorisation of geological mapping is the first step in subterranean fauna 

habitat assessment  (EPA, 2021). Although t he information available for 2D habitat 

assessment can be  broad scaled  and limited  spatially (especially in the third  dimension, 

vertically  below surface) , it  provides a necessary context for more detailed interpretations of 

habitat suitability. Geological mapping typically forms the initial basis for habitat  assessment 
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as it is regionally standardised and widely available beyond the boundaries that limit 3D 

modelling . 

The 2D habitat assessment was based on bedrock and regolith mapping, but also integrated 

linear structural mapping, geological cross sections, diamond cores and water bore 

schematics, and subterranean fauna sampling results, where available (refer sections  3 and 

4). This information also contributed to the 3D modelling as discussed further below.  

Habitat for troglofauna is mainly contingent upon  the occurrence  sufficient underground  

void spaces. Subterranean void spaces  are  related to rock type  and the degree of weathering 

or  fracturing within the local geological context . Suitable i nterstitial voids may also occur  

within coarse textured detritals (i.e. gravels, pebbles, and scree) , and  secondarily weathered 

regolith deposits (e.g. calcrete, pisolit ic  hardcap , and channel iron deposits  - CID). However,  

assessment of  2D geological spatial  information is in most cases  limited to rock and regolith 

types, and their descriptions .  

Habitat for stygofauna depends on groundwater within subterranean voids. Geological 

formations that provide suitable habitat for troglofauna AWT are often found to provide 

suitable habitat for stygofauna BWT where weathering characteristics and groundwater 

quality is suitable . However, even when groundwater data  (such as water level contours or 

water quality measurements from bores) is available to cross reference against geological 

mapping, 2D  habitat  assessment does not account for changes that may occur with depth 

from the surface.   

2.3 3D Habitat m odelling  
Assessing and modelling subterranean habitats in 3D facilitates a more realistic  

representation  of suitable habitats within the  modelled boundaries , subject to the availability  

and density of various  types of data .  

The 3D models developed by Biologic u tili sed available geological models developed in 

Maptek Vulcan Software, converted into in Leapfrog® Geo 2022.1.1 (Leapfrog) , and combined 

to form a single modelling area . The final 3D habitat model was a combination of three  

smaller deposit scale  models  provided by BHP WAIO ( East 3456, East 7, and East 8 ), and was 

updated and refined using the following information sources and parameters to  specifically 

investigate  the suitability, extent, and connectivity of habitats for subterranean fauna . 

2.3.1 Boundaries  

Spatial boundaries are required in 3D modelling to determine the limit of extrapolation of 

geological and hydrogeological trends. Subterranean fauna habitats were modelled using 

lateral and vertical boundaries that represented the Study Area (external boun dary of 
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Figure 3.2: Surface geology 
(GSWA 20k) and regolith
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Figure 3.3: Surface geology 
(GSWA 5k)
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Figure 3.4 . Hamersley Group stratigraphic profile. Image provided by BHP WAIO  (Perring & 
Hronsky , 2019). 
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Surface geology information within the Study Area and immediate surrounds was available 

at two different scales . GSWA 1:20,000 mapping  (Figure 3.2) provided  info rmation  on both 

bedrock and surface geology  across the whole Jugari Lease  and was primarily used in the 

assessment of habitat extent and suitability for subterranean fauna ( Table 3.1). GSWA 1:5,000 

mapping, as shown in Figure 3.3, provided information on surface detritals at a more 

localised scale within the Study Area and  was used to complement the more large -scale  

habitat patterns where needed.  

3.1.1 Bedrock geology  

Based on the surface geology mapping ( Figure 3.2 and Figure 3.3) the bedrock geology 

within the Study Area comprises the Weeli Wolli Formation  (Fm)  (Table 3.1). The Weeli Wolli  

underlies  the Marillana Formation CID and ranges between 180 and 600  m in thickness. It is 

comprised of alternating sequences of shale, tuffaceous sedimentary rocks, basalt and 

dolerite  (Table 3.1)(Barley  et al. , 1997). This formation is not  well known regionally as a 

potential habitat for subterranean fauna , but th is may be influenced by a lack of thorough 

sampling.  In some areas of the region, outcrop ping  Weeli Wolli BIF has been observed to be  

jaspilitic and weathered and  can  even be enriched to high grade ore  (e.g. at Paraburdoo)  

(Perring & Hronsky, 2019) . Where fresh/ unweathered  or in  units featuring shale and dolerite , 

the Weeli Wolli is likely to be  relatively impermeable, and probably  low suitability for 

subterranean fauna.  

3.1.2 Detritals and CID  

Based on the known regional patterns from extensive sampling , CID and detritals are 

expected to form highly suitable  subterranean fauna habitats within the Study Area (Table 

3.1). Secondary weathering  and  fracturing  of CID  provide  frequent and well -developed 

cavities, vugs, and pore spaces.  The CID is confined to the central palaeochannel of Marillana 

Creek  where it forms a series of low mesas (Perring & Hronsky, 2019) . Beyond the  Study Area  

to the west , the CID is overlain by calcrete of the Oakover Formation, which is also likely to 

be highly weathered and  provide wider  suitable habitats in the surrounding local area .  

Quaternary detrital  deposit s associated with the present -day  drainage lines  and floodplains  

of Marillana Creek over lie the CID  and infill the paleochannel beside the mesas  (Figure 3.2, 

Figure 3.3). These deposits are likely to provide further suitable habitat s for subterranean 

habitat where sufficient pore spaces occur  between variably textured material . 
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3.2 Hydrogeology  
The hydrogeology of the Study Area is dominated by the Marillana Creek  palaeochannel which 

hosts extensive fractured/weathered rock aquifers  within the Barimunya Member (CID) of the 

Marillana Formation  (Figure 3.5). The CID aquifers are comprised of  an upper CID unit (UCID) 

which has a high hydraulic conductivity, and a Lower CID  unit (LCID)  which is assumed to have  

a comparatively  lower hydraulic conductivity  (BHP, 2023; Figure 3.5) . Nevertheless, based on 

relatively high storage and transmissivity, both UCID and LCID are likely to provide habitat for 

stygofauna . The UCID increases in thickness from west to east  of the Jugari Lease  

(downstream) and is approximately 50 to 70  m thick at the location of the proposed pits at East 

8 (BHP, 2023) . The two CID units are  occasionally  separated by a thin clay layer (OK- Ochreous 

Clay unit)  while other local  clay pods and lenses also occur within the CID sequence . It is 

uncertain what effect these clay layers may have on localised fauna distributions , but the 

overall interconnectivity of the local groundwater system  is high, with no known barriers to 

groundwater flow or changes in groundwater levels indicative of compartmentalisation  (Figure 

3.5).  

 
Figure 3.5. Jugari east conceptual hydrogeological cross -section  (provided by BHP WAIO)  

An indurated basal conglomerate (Munjina Member, BG) is located  underneath the CID at the 

base of the palaeochannel  (BHP, 2023; Figure 3.5) . This  unit seems to occur throughout the 

palaeochannel length and along the palaeochannel sides  (BHP, 2023) . Basal clays (BK) also 

occur sporadically along the base of the palaeochannel  (Figure 3.5).  
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The Weeli Wolli Formation surrounds the CID and has variable hydraulic characteristics.  

Immediately beneath and adjacent to drainage lines and  CID , the Weeli Wolli Formation has  

shown elevated hydraulic conductivity due to weathering  (BHP, 2023; Figure 3.5) . However, 

beyond this zone, transmissivity range s from very low to moderate , with low storage  (BHP, 

2023) . Some subterranean fauna habitat may be possible within the Weeli Wolli Formation in 

weathered areas, while deeper and fresher units are unlikely to provide habitat  for  

subterranean fauna.  

Although Marillana Creek and other drainage lines in the Study Area are  ephemeral, superficial 

aquifers (including hyporheic aquifers) within the Study Area use d to be  hosted in detrital 

alluvium and other Quaternary detritals associated with Marillana Creek and other drainage 

channels. Marillana Creek follows the same valley in which the CID palaeochannel developed 

and has an ephemeral flow, flowing to the east after heavy rainfall events in summer. The 

thickness of the alluvium cover increases from west t o east  in the Jugari Lease , approaching  

20 m thick on average in the East 7/8 area  (BHP, 2023) . However , following dewatering 

throughout the wider local area, the  detritals now occur mostly above the water table, and may 

only become temporarily  saturated following flood events  (BHP, 2023) .  

Hydraulic data suggests that there are no major flow barriers perpendicular to the 

palaeochannel, indicating that the potential groundwater habitats for stygofauna throughout 

the Study Area and beyond are well -connected , and that there is no compartmentalisation 

affecting groundwater flows .    
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Figure 3.6: Subterranean 
fauna and geological 
habitat
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