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interconnected network of voids and cavities within the overlaying colluvium and alluvium to 
increase their potential habitat far beyond the area sampled thus far for troglofauna. It is therefore 
likely that both these troglobiont isopod morphospecies (Paraplatyarthridae: Paraplatyarthrus? sp. 
indet. and  Armadillidae: Troglarmadillo sp. indet.) have potential habitat and distributions within 
the local region far exceeding the currently identified occurrences. The potential troglofauna habitat 
to be removed by the proposed mine pit is only 3.5% of the total volume of these geological units 
with 96.5% remaining as troglofauna habitat in the local area (GHD 2019, section 6.13.3). It is for 
these reasons that is it reasonable to conclude that no significant impacts to either of these species 
is likely from the development of the project. 

Due to the absence of vertical bores within the mining pit void no troglofauna scrape sampling was 
able to be undertaken. 

The impacts to subterranean fauna are considered to be low in the context of the Yogi Project due to 
the relatively small size of the development compared with the size of remaining subterranean 
fauna habitat outside of the Project area, with no significant impacts anticipated. 
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Stygofauna Sampling Locations
and Species Distributions
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Plate 1 Stygofauna haul nets used for sampling stygofauna for the Yogi project. 

 

 

Plate 2 Hanna HI 9298194 water quality meter used for the Yogi project. 
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2.4.4 pH 
The concentration of hydrogen ions (H+) is shown as a logarithmic scale where a low value indicates 
a high concentration and higher values indicate a more basic solution. The neutral value of 7 is more 
likely to support stygofauna, however, communities of stygofauna have previously been found to 
occur in a wide variety of pH values.  

2.4.5 Oxidation Reduction Potential (ORP) 
The oxidation reduction potential (ORP) or redox potential of groundwater is a measure of a systems 
capacity to oxidise materials through chemical reactions. During reduction-oxidation reactions, one 
chemical species loses electrons (is oxidised) while another gains electrons (is reduced). Redox is 
measured indirectly as the ability of an aquatic system to conduct electricity, in millivolts (mV). 

The redox state of aquatic environments, i.e. whether they are in an oxidising or reducing 
environment, is defined by the oxygen content. Typically, in well-aerated aquatic environments, the 
water provides an oxidising environment and has a positive, or nearing positive, ORP value. Anoxic 
(zero oxygen) waters and soils are often the result of high biological (BOD) and/or chemical oxygen 
demand (COD) and have low redox potential (often measured as negative millivolts, mV).  The redox 
potential of aquatic environments controls the reactivity and solubility of many chemical 
constituents including metals. For example the redox potential of groundwater has important 
implications for metal mobility, bio-availability and toxicity. The amount of oxygen does not appear 
to be a limiting factor to the presence of stygofauna communities, and studies show no regular 
correlation between species richness and amount of oxygen (Leijs 2009). 

2.5 Sorting and Curation 
Sorting for all samples occurred in the Invertebrate Solutions laboratory using an Amscope 45x 
dissecting microscope and was undertaken by Dr Timothy Moulds. Each taxon was identified to the 
lowest practical taxonomic rank using published keys and descriptions, and the numbers of each 
taxon recorded. Each identified taxon was kept in a separate labelled vial and assigned a specimen 
tracking code. Specimen and site collection data were recorded in an Excel spreadsheet. At the 
conclusion of the study, all specimens will be lodged at the Western Australian Museum. 

2.6 Taxonomy and Nomenclature 
Identification of collected invertebrate material was undertaken by Dr Timothy Moulds. The level of 
specimen identification achievable is dependent on the level of taxonomic knowledge and expertise 
available. The majority of the taxonomic expertise relating to subterranean taxa resides with the 
staff of the Western Australian Museum, while some groups are also worked on by researchers 
within other government departments and academic institutions. Taxonomic treatments are 
available for some invertebrate groups, but not all. The EPA expects that invertebrates collected for 
identification will be identified to the lowest taxonomic level possible. Ideally, this is to the species 
level, but there will be limits due to the nature of specimens and the availability of taxonomic keys.   

Taxonomic groups known to contain troglobitic or stygobitic representatives were examined in more 
detail to determine if the specimens collected in this study are subterranean or non-subterranean 
forms. Obligate subterranean forms were distinguished by the possession of troglomorphic 
characters such as depigmentation, reduction or loss of eyes, elongation of appendages and sensory 
structures. Troglobitic/stygobitic status was assigned after comparison with the morphology of other 
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close relatives in the group, and current knowledge on their distribution and ecology where known. 
Identifications of copepods and ostracods were undertaken by Drs Tomislav Karanovic and Ivana 
Karanovic, respectively. Isopods were identified by Dr Simon Judd. 
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3. Desktop Assessment 
3.1 Subterranean Fauna in the Mid West 
Stygofauna communities in Australia are dominated by crustaceans (amphipods, isopods, copepods, 
and ostracods). They may contain oligochaetes, insects and other invertebrate groups. Stygofauna 
are microscopic in size and occur in various limestone, calcrete, fractured rock (including Banded 
Iron Formation (BIF)) and alluvial aquifers. Many species of stygofauna exhibit extreme short range 
endemism (Harvey 2002) often restricted to a single aquifer. This makes them highly susceptible to 
impacts such as dewatering or aquifer destruction. In Western Australia, stygofauna have been 
documented from most regions and areas including the Kimberley, Pilbara (Pilbara craton and 
Barrow Island), Carnarvon (Cape Range), Murchison, Goldfields, South West (Perth Basin and 
Leeuwin Naturaliste Ridge), and South Coast (Albany and Nullarbor Plain). 

Stygofauna is widespread and occurs in a range of hydrogeological environments including karstic, 
fractured rock, vuggy Channel Iron Deposit (CID) and porous aquifers, in addition to springs, 
parafluvial and hyporheic environments (Eberhard et al. 2005). In the Pilbara region, sampling 
conducted in the last decade has revealed the Pilbara to be a globally significant hotspot for 
stygofauna diversity (Humphreys 2000b; Eberhard et al. 2006). 

Calcretes in the northern Yilgarn have been sampled extensively for stygofauna, which revealed the 
diverse dytiscid (diving beetle) fauna consisting of over 100 species (Cooper et al. 2002; Humphreys 
2005; Watts and Humphreys 2003; Watts and Humphreys 2004). Balke & Ribera (2004) revised the 
genera Boongurrus Larson, Limbodessus Guignot, Tjirtudessus and the Australian members of 
Liodessus Guignot and synonymised them all under Limbodessus (Watts and Humphrey 2006). Initial 
sampling within the calcrete aquifers has predominately been undertaken by researchers from the 
Western Australian Museum (WAM), South Australian Museum (SAM) and the University of 
Adelaide. Many of these sites have since been resampled and smaller adjacent calcretes have been 
sampled as part of impact assessment studies for resource development projects by environmental 
consultancies. Numerous calcrete deposits in the Cue and Mt Magnet have previously been sampled 
including some to the south and west of Yalgoo. All of these calcrete deposits, which are nested 
within the alluvium filling palaeochannels, contain significant stygofauna communities. Stygofauna 
appears to be less common within the surrounding alluvial deposits, although these areas have 
received more limited sampling. 

There are no records of any subterranean fauna studies being previously undertaken within the Yogi 
Project Area or the immediately surrounding area. The Desktop Study area extending around the 
Project Area in an approximately 50 km rectangle contains no records of subterranean specimens in 
the Western Australian Museum databases (WAM 2018a, 2018b). 

3.2 Hydrogeological regime 
The groundwater aquifers within the Yogi tenement has been investigated by SRK (2017) and by 
GHD (2019). The detailed investigation by GHD identified five different aquifers in the local area as 
shown in Table 3 and Plate 3.  
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Table 3 Geological units within the Yogi Project Area and their suitability for subterranean fauna. 

Unit  Description / Remarks  Subterranean Fauna Suitability 
Alluvium  Mixed gravel, silt and sand 

alluvium  
Moderate for stygofauna if within the 
saturated zone. 
Low for troglofauna. 

Calcrete Badja, Bunnawarra, Gabyon, 
Muralgarra, Wagga Wagga and 
Yalgoo Calcretes. 

High/Definite for stygofauna 
High for troglofauna (above watertable) 

Palaeochannel Moore and Murchison 
palaeodrainage systems 

Moderate Stygofauna 
Nil for troglofauna (below watertable) 

BIF  Medium grained dolerite Low for stygofauna 
Moderate for troglofauna (above watertable) 

Granites  Porphyritic granite to adamellite, 
overprinting with mafic minerals 

Low for stygofauna. 
Low for troglofauna (above watertable). 

The overlying shallow alluvial aquifers form within drainage and palaeodrainage systems and are 
comprised of sands and gravels often with finer grained silts and clays interbedded that limit 
groundwater potential (GHD 2019). Many of pastoral wells throughout the Project area are within 
this aquifer. 

Calcrete aquifers are common in the Mid West, often in association with the margins of present day 
salt lakes or within palaeodrainages, No calcrete aquifers are known to occur within the Yogi Project 
area, although some are present to the south east of the Project and regionally (Table 4). Calcrete 
aquifers have high porosity and connectivity due to their karstic nature and provide excellent habitat 
for stygofauna. 

 

Plate 3 Regional hydrogeological cross section of Yogi Project (After GHD 2019, Figure 10-6). 
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Palaeodrainage systems occur throughout the Mid West region although the sediments that 
comprise them vary and they are often poorly known in detail (Johnson, 2006). Palaeovalley aquifers 
typically contain large volumes of water and show better hydraulic conductivity than adjacent 
extensively weathered and fractured basement aquifers, and bores can yield relatively significant 
quantities of water (GHD 2019). 

Also within the project area are fractured-rock aquifers that are present within the BIF ridges 
associated with the mineralised area proposed to be extracted and the underlying granitoids 
basement (GHD 2019). These fractured rock aquifers are highly variable and although often low 
yielding, some faulted areas can contain larger amounts of water (GHD 2019). 

 

Plate 4 Example of calcrete in cross section showing the interconnected voids and cavities that provide 
habitat for subterranean fauna. 

3.3 Troglofauna Desktop Assessment 
No previous records of troglofauna are present in the databases of the Western Australian Museum 
(WAM 2018a, 2018b) from within the Desktop Study area. Suitable habitat for troglofauna is highly 
likely to occur in calcrete areas (Table 3, Plate 9) to the south of the Geraldton Mt Magnet Rd 
(Bureau of Mineral Resources 1976) where the upper unsaturated portions of the calcrete provide 
suitable conditions for troglofauna in the extensive interconnected void networks found in calcrete 
outcrops (e.g. Table 3, Plate 4). The likelihood of troglofauna occurring in various lithologies within 
the Desktop Study Area are shown in Table 3. The BIF located in the pit void has a moderate 
likelihood based on other BIF outcrops in the region, with cavities visible in the upper colluvium and 
unsaturated portion of the BIF from various diamond cores from both within and outside of the 
proposed pit area (Plate 5, Plate 6, Plate 7 and Plate 8). 
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Plate 5 SAMDD-11 core photo of depths 7.9 m �t 10.8 m outside of the pit area with cavities marked. 

 

Plate 6 SAMDD-10 core photo of depths 5.05 m �t 7.5 m outside of the pit area with cavities marked. 

 

Plate 7 SAMDD-04 core photo of depths 7.8 m �t 10.4 m inside of the pit area with cavities marked. 

 

Plate 8 SAMDD-01 core photo of depths 4.93 m �t 7.28 m inside of the pit area with cavities marked. 
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3.4 Stygofauna Desktop Assessment 
No previous records of stygofauna are present in the databases of the Western Australian Museum 
(WAM 2018a, 2018b) for the Desktop Study Area. Five stygofauna communities, all listed as 
Priority 1 Ecological Communities (under the BC Act) are known to occur in the calcrete areas (Table 
4, Plate 9) in the region (Enviroworks Consulting 2017, after DBCA 2017). All these calcretes were 
listed due to the presence of stygobiont dytiscid diving beetles that occur in virtually every calcrete 
in the Mid West (Cooper et al. 2002; Humphreys 2005; Watts and Humphreys 2003; Watts and 
Humphreys 2004), and although these species make up only some of the stygobiontic fauna there is 
often little known of the rest of the community for the majority of sites. The dytiscid diving beetles 
do not show in the searches of Western Australian Museum databases as the Entomological 
collection is largely un-databased and not available for searches. 

The remainder of the Project area contains various groundwater aquifers, both within the overlaying 
alluvium (Plate 10) and also within the magnetite and potentially within fractures within the granite 
areas (Table 3). The likelihood of stygofauna occurring in various lithologies within the Desktop 
Study Area are shown in Table 3 based on currently available information. 

Table 4 Stygofauna conservation significant communities (after Enviroworks Consulting 2017, after DBCA 
2017) 

Calcrete 
Name 

Community Name Conservation 
listing 

Buffer 
(m) 

Distance from 
Yogi 
tenements 
(km) 

Badja Badja calcrete groundwater assemblage 
type on Moore palaeodrainage (Badja 
Station) 

Priority 1 2000 38.6 

Bunnawarra Bunnawarra calcrete groundwater 
assemblage type on Moore 
palaeodrainage (Bunnawarra Station) 

Priority 1 2000 36.0 

Gabyon Gabyon calcrete groundwater 
assemblage type on Moore 
palaeodrainage (Gabyon Station) 

Priority 1 2000 22.1 

Muralgarra Muralgarra calcrete groundwater 
assemblage type on Murchison 
palaeodrainage (Muralgarra Station) 

Priority 1 2000 33.3 

Wagga 
Wagga and 
Yalgoo 

Wagga Wagga and Yalgoo calcrete 
groundwater assemblage type on Yalgoo 
palaeodrainage (Wagga Wagga Station), 
and Moore palaeodrainage 
(Yoweragabbie Station) 

Priority 1 2000 4.7 

 

 



 

Page 21                                                                                                                                                                                                                                                                                                    Yogi Magnetite Project subterranean fauna Multi-Phase survey. 

 

 
 

Plate 9 Extract from 1:250,000 Geological Map of Yalgoo (Yalgoo SH5002, Bureau of Mineral Resources WA 1975) showing extensive calcrete (Qck) present on the southern side of the Project Area. 
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Plate 10 Hydrogeological map of the Yogi region showing the regional extent of the palaevalley that supports the upper alluvial aquifer in which Lazy Well is situated (After GHD 2019, Figure 10-5). 
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empty valves found in other wells also belong to this species, but that would be difficult to 
determine, especially with immature specimens (Karanovic and Karanovic 2018). 

4.1.2 Crustacea: Copepoda: Cyclopoida: 

Apocyclops dengizicus (Lepeschkin, 1900)  

This copepod is almost cosmopolitan in distribution, and is a surface water species. It is commonly 
found in arid regions and waters of increased salinity. It has been reported throughout WA and from 
other Australian states (Karanovic 2004). 

Mesocyclops brooksi Pesce, De Laurentiis & Humphreys, 1996  

This species is widely distributed in WA, and especially common from wells in the Murchison 
(Yilgarn) region (Karanovic 2004). It is considered a stygophile as it is also found in some surface 
waters (Karanovic 2004).  

 

Plate 11 Defining morphological characteristics of the copepod Metacyclops laurentiisae. 

Metacyclops laurentiisae Karanovic, 2004  

This species is also very common in the Murchison region of WA (Karanovic 2004), but is 
probably better adapted for subterranean life than Mesocyclops brooksi, as it was found mostly in 
bores not in open stock wells. It differs from other similar species in this region by the shape of its 
caudal rami (Cr) and fifth leg (P5) (refer Plate 11). 
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4.1.3 Crustacea: Copepoda: Harpacticoida: 

Schizopera yalgoo n. sp.  

Very short caudal rami (Cr) distinguish this undescribed species from all other described 
Australian endemics from Schizopera (see Plate 12, Karanovic 2004; Karanovic & Cooper 2012; 
Karanovic & McRae 2103; Karanovic et al. 2016). Every species of Schizopera are considered to 
be short-range endemics. In addition to these species, Halse et al. (2002) reported S. clandestina 
(Klie, 1924) from surface waters of Lake Coyrecup (~25 km east of Katanning), but without any 
illustrations or comments. However, S. clandestina also has caudal rami that are longer than 
wide (see Lang 1948) and also six setae on the female fifth leg exopod (only five are present in S. 
yalgoo). Additional species of Schizopera with short caudal rami, mostly from Lake Way have 
been recorded (Karanovic 2018 unpublished data), but never as short as S. yalgoo n. sp. The 
species is considered endemic and a stygobiont. 

 

Plate 12 Defining morphological characteristics of the endemic Schizopera yalgoo n. sp. from Lazy Well. 
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4.2 Troglofauna Sampling Results 
The phase 1 troglofauna leaf litter traps recorded three individuals from two classes and two families 
that may represent obligate subterranean forms (Table 6, Appendix 4). Two specimens of an 
undescribed Philoscid isopod morphospecies were recorded from YRC2 and YORC128. These 
specimens were initially considered to be an obligate subterranean species due to specimens 
exhibiting troglomorphic characters including loss of pigmentation and reduced eyes these 
specimens, however, they are now considered to be troglophilic after further material was obtained 
in Phase 2 sampling, but the species is likely to show a restricted distribution (Judd 2019).  

The phase 2 troglofauna leaf litter traps recorded 30 individuals from two classes and four families 
that may represent obligate subterranean forms (Table 6, Appendix 4). The phase 2 survey recorded 
an obligate troglobiont morphospecies of Armadillid isopod from YORC071, a troglomorphic 
morphospecies of Paraplatyarthrid isopod from YRC04 and YORC077 and a juvenile pseudoscorpion 
from the family Cheliferidae? that are not commonly obligate subterranean species and is 
considered to be epigean. 

The phase 3 troglofauna leaf litter traps recorded a single individual specimen of the same obligate 
troglobiont morphospecies of Armadillid isopod in bore YRC11 as was recorded in phase 2. This 
morphospecies was previously known from a single specimen recorded in phase 2 sampling at bore 
YORC071. Both these records represent the same morphospecies based upon morphology and are 
within the proposed mining pit but at opposite ends. 

The distribution of troglomorphic species is shown in Figure 3 and Figure 4. 

The abundance and tracking numbers are available in Appendix 4. 

Table 6 Troglofauna recorded from the Yogi Magnetite Project area Phase 1 - 3. 

Higher Order Genus and species Locality Phase 
recorded 

Notes 

Crustacea: Isopoda:     

Armadillidae Troglarmadillo sp. indet YORC071, YRC11 Phase 2 and 
Phase 3 Troglobiont 

Paraplatyarthridae Paraplatyarthridae sp. 
indet. YRC04, YORC077 Phase 2 Troglomorphic 

Philosciidae �W�Z�]�o�}�•���]�]���������•�‰�X���Z�Ç���o�P�}�}�[�X YRC02, YORC128, 
DDINF4 

Phase 1 and 
Phase 2 Troglomorphic 

Arachnida:     

Pseudoscorpionida Chelifieridae? sp. indet. 
juvenile YRC03 Phase 2 Epigean 

Myriapoda: Diplopoda:    

Polyxenida Unixemus sp. YRC12 Phase 1 
Epigean with 
likely wide 
distributions 

4.2.1 Crustacea: Isopoda: 

Armadillidae: Troglarmadillo sp. indet. 

This genus contains very small, troglobitic Armadillidae. A single male specimen was recorded from 
bore YORC71 in phase 2 and an additional single specimen was recorded in Phase 3 and this 
morphospecies represents a single true obligate subterranean species. Troglarmadillo are known 
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from various locations in the northern half of Western Australia and all show restricted distributions 
and this species is also likely to show a restricted distribution (Judd 2020). 

Philosciidae: Unknown genus, sp. indet. 

Most of the specimens collected including those specimens from Phase 1 sampling in 2018 represent 
this morphospecies. The taxonomy of the Philosciidae in WA is largely unknown, but this appears to 
be a different genus to the Philosciidae normally found in epigean habitats. The species is partially 
troglomorphic as it has reduced pigmentation but with well-developed eyes. The specimens also 
exhibit body elongation (Judd 2020). This species has been recorded at three bores over the multi-
phase survey being recorded at bore YORC128 in 2018 and 2019, at bore YRC02 in 2018 and at bore 
at DDINF4 in 2019 (Figure 3, Figure 4). 

Paraplatyarthridae: Paraplatyarthrus? sp. indet. 

Two specimens of an undescribed Paraplatyarthridae morphospecies were collected at bore YORC77 
and bore YRC04 (Figure 3, Figure 4). This species has reduced eyes and a lack of pigmentation 
indicating that it represents a troglomorphic form (Judd 2020). It should be noted, that all Western 
Australian Paraplatyarthridae are at least partially subterranean (Javidkar et al 2017) and commonly 
show restricted distributions  

 

 

Plate 13 Paraplatyarthridae species from near Laverton where the family was first described in 2017 (image 
after Javidkar 2017) similar to the species recorded within the Yogi Project area. 

4.3 Water Quality  
Water quality parameters were collected from each bore sampled for stygofauna using a Hanna 
HI 9298194 water quality meter. Results for the Phase 1 and Phase 2 survey are shown in 
Appendix 5. Water quality was found to be near fresh to brackish in most shallow bores accessing 
superficial alluvial aquifers, with stygofauna recorded only from the bores accessing the superficial 
alluvial aquifers. 
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Due to the absence of vertical bores throughout the Yogi project no troglofauna scrape sampling was 
able to be undertaken. 

The impacts to subterranean fauna are considered to be low in the context of the Yogi Project due to 
the relatively small size of the development compared with the size of remaining subterranean 
fauna habitat outside of the Project area, with no significant impacts anticipated. 

 





https://doi.org/10.11646/zootaxa.4243.3.1
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Appendix 1 
Stygofauna sample locations, Phase 1 and 2 
Bore ID Easting Northing Phase 1  Phase 2 Date sampled 
Bingamarra Well 491957 6878170 +  10/08/2018 
Bridge Well 482811 6864302 +  9/08/2018 
Carlaminda Well 473018 6872561 +  11/08/2018 
Cattle Well 481765 6879540 + + 9/08/2018 and 21/11/2019 
Dolerin Well 479961 6887554 +  11/08/2018 
Drillers Bore 476535 6879673 +  8/08/2018 
Geology Camp Bore 478318 6879518 + + 8/08/2018 and 21/11/2019 
Government Well 493704 6869233 +  10/08/2018 
Lazy Well 489160 6867440 +  10/08/2018 
Lazy Well Bore 489160 6867433 + + 10/08/2018 and 21/11/2019 
MVA327 476642 6882851 +  8/08/2018 
MVA328 476546 6882848 +  8/08/2018 
MVA329 476445 6882849 +  8/08/2018 
MVR079 476536 6882953 +  8/08/2018 
Ram Well 489166 6863764 +  9/08/2018 
Wadjingarra Well 482712 6873496 + + 9/08/2018 and 21/11/2019 
Water Bore 1 483491 6869205 +  9/08/2018 
Water Bore 2 483962 6867946 +  9/08/2018 
Melville Well 476731 6883201 +  8/08/2018 
YORC120 479357 6886441 +  11/08/2018 
YORC122 479347 6886443 +  11/08/2018 
Bore 1 476725 6883150 +  8/08/2018 
AC02 488307 6869973  + 21/11/2019 
AC04 486953 6867430  + 20/11/2019 
AC05 489148 6865772  + 20/11/2019 
AC07 486607 6864804  + 20/11/2019 
AC08 487603 6867443  + 21/11/2019 
AC09 485598 6864635  + 20/11/2019 
AC10 485981 6864732  + 20/11/2019 
EH01 480951 6877183  + 19/11/2019 
EH02 481037 6877321  + 19/11/2019 
EH03 481826 6875419  + 20/11/2019 
EH04 482155 6875472  + 20/11/2019 
MB01 479555 6878297  + 19/11/2019 
MB02 480117 6877732  + 19/11/2019 
MB03 480622 6877097  + 19/11/2019 
MB04 480976 6876431  + 20/11/2019 
PB03 480615 6877088  + 19/11/2019 
PB04 481034 6876450  + 20/11/2019 
YPB01 485628 6864633  + 20/11/2019 
YPB02 486985 6867409  + 20/11/2019 
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Phase 3 Troglofauna traps 

Bore ID Easting Northing Number of leaf 
litter traps 

Date placed Date retrieved 

DDINF3 479948 6877859 1 13/06/2020 5/08/2020 
DDINF4 479642 6878132 1 13/06/2020 5/08/2020 
SAMDD07 479393 6878415 1 13/06/2020 5/08/2020 
SAMDD09 479068 6878656 1 13/06/2020 5/08/2020 
SAMDD10 478957 6878824 1 13/06/2020 5/08/2020 
SAMDD11 478785 6878940 1 13/06/2020 5/08/2020 
SAMDDGT08 480343 6877745 1 13/06/2020 5/08/2020 
SAMRC009 479065 6878654 1 13/06/2020 5/08/2020 
SAMRC011 478785 6878936 1 13/06/2020 5/08/2020 
SAMRC021 480231 6877587 1 13/06/2020 5/08/2020 
SAMRC022 480273 6877612 1 13/06/2020 5/08/2020 
SAMRC026 479974 6877866 1 13/06/2020 5/08/2020 
SAMRC030 479676 6878128 1 13/06/2020 5/08/2020 
SAMRC037 479464 6878483 1 13/06/2020 5/08/2020 
SAMRC038 479187 6878493 1 13/06/2020 5/08/2020 
SAMRC040 479029 6878619 1 13/06/2020 5/08/2020 
SAMRC041 479102 6878689 1 13/06/2020 5/08/2020 
SAMRC042 479139 6878724 1 13/06/2020 5/08/2020 
SAMRC043 478868 6878740 1 13/06/2020 5/08/2020 
SAMRC045 478821 6878973 1 13/06/2020 5/08/2020 
SAMRC046 478858 6879009 1 13/06/2020 5/08/2020 
SAMRC046 478858 6879009 1 13/06/2020 5/08/2020 
SAMRC077A 480224 6877697 1 13/06/2020 5/08/2020 
SAMRC078 480267 6877724 1 13/06/2020 5/08/2020 
SAMRC100 479247 6878416 1 13/06/2020 5/08/2020 
SAMRC105 479468 6878346 1 13/06/2020 5/08/2020 
SAMRC107 479540 6878417 1 13/06/2020 5/08/2020 
SAMRC113 479112 6878562 1 13/06/2020 5/08/2020 
SAMRC114 479150 6878595 1 13/06/2020 5/08/2020 
SAMRC115 479184 6878628 1 13/06/2020 5/08/2020 
SAMRC117 478957 6878688 1 13/06/2020 5/08/2020 
SAMRC119 479026 6878752 1 13/06/2020 5/08/2020 
SAMRC120 479062 6878789 1 13/06/2020 5/08/2020 
SAMRC121 478818 6878829 1 13/06/2020 5/08/2020 
SAMRC122 478853 6878863 1 13/06/2020 5/08/2020 
SAMRC122A 478854 6878863 1 13/06/2020 5/08/2020 
SAMRC123 478885 6878895 1 13/06/2020 5/08/2020 
SAMRC124 478924 6878934 1 13/06/2020 5/08/2020 
SAMRC125 478696 6878992 1 13/06/2020 5/08/2020 
SAMRC127 478768 6879061 1 13/06/2020 5/08/2020 
SAMRC127 478768 6879061 1 13/06/2020 5/08/2020 
SAMRC128 478802 6879094 1 13/06/2020 5/08/2020 
SAMRC137 478525 6879242 1 13/06/2020 5/08/2020 
SAMRC138 478559 6879274 1 13/06/2020 5/08/2020 
SAMRC139 478593 6879312 1 13/06/2020 5/08/2020 
SAMRC140 478631 6879342 1 13/06/2020 5/08/2020 
SAMRC142 478471 6879473 1 13/06/2020 5/08/2020 
YORC134 480111 6877718 1 13/06/2020 5/08/2020 
YRC06 479878 6878049 1 13/06/2020 5/08/2020 
YRC07 479571 6878301 1 13/06/2020 5/08/2020 
YRC08 479524 6878248 1 13/06/2020 5/08/2020 
YRC11 479426 6878437 1 13/06/2020 5/08/2020 
YRC12 481844 6875087 1 12/06/2020 5/08/2020 
YRC14 480784 6875216 1 12/06/2020 5/08/2020 
YRC15 480754 6875211 1 12/06/2020 5/08/2020 
YRC16 480724 6875205 1 12/06/2020 5/08/2020 
YRC17 480694 6875200 1 12/06/2020 5/08/2020 
YRC18 480664 6875193 1 12/06/2020 5/08/2020 
YRC20 478397 6879398 1 13/06/2020 5/08/2020 
YRC21 478509 6879509 1 13/06/2020 5/08/2020 
YRC22 478992 6878721 1 13/06/2020 5/08/2020 
YRC23 479217 6878519 1 13/06/2020 5/08/2020 
YRC24 478955 6878824 1 13/06/2020 5/08/2020 
YRC25 480221 6877696 1 13/06/2020 5/08/2020 
Total Phase 3  64   
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Appendix 3 
Species and abundance data Stygofauna - Phase 1 and 2 
 

Location  Sub 
Phylum 

Class Order Family Genus and sp Known 
Distribution 

Abundance Site Date Collection 
Method 

Tracking 
number 

Identified 
by 

Residing 
currently 

Yalgoo Crustacea: Ostracoda Podocopida Cyprididae Cyprididae sp. unknown 1 Bridge Well 9/08/2018 Stygofauna net 
haul 

ISTN262 Dr Ivana 
Karanovic 

Hanyang 
University 

Yalgoo Crustacea: Ostracoda Podocopida Cyprididae Cyprididae sp. unknown 1 Wadjingarra 
Well 

9/08/2018 Stygofauna net 
haul 

ISTN259 Dr Ivana 
Karanovic 

Hanyang 
University 

Yalgoo Crustacea: Ostracoda Podocopida Cyprididae Cyprididae sp. unknown 1 Cattle Well 9/08/2018 Stygofauna net 
haul 

ISTN258 Dr Ivana 
Karanovic 

Hanyang 
University 

Yalgoo Crustacea: Ostracoda Podocopida Cyprididae Sarscypridopsis 
ochracea 

South Africa, 
Yalgoo 4 Melville Well 8/08/2018 Stygofauna net 

haul 
ISTN250 Dr Ivana 

Karanovic 
Hanyang 
University 

Yalgoo Crustacea: Ostracoda Podocopida Cyprididae Sarscypridopsis 
ochracea 

South Africa, 
Yalgoo 16 Wadjingarra 

Well 
21/11/2019 Stygofauna net 

haul 
ISTN1538 Dr Ivana 

Karanovic 
Hanyang 
University 

Yalgoo Crustacea: Ostracoda Podocopida Cyprididae Sarscypridopsis 
ochracea 

South Africa, 
Yalgoo 1 Cattle Well 21/11/2019 Stygofauna net 

haul 
ISTN1539 Dr Ivana 

Karanovic 
Hanyang 
University 

Yalgoo Crustacea: Ostracoda Podocopida Cyprididae Cyprididae sp. unknown 4 Bingarmarra 
Well 

10/08/2018 Stygofauna net 
haul 

ISTN266 Dr Ivana 
Karanovic 

Hanyang 
University 

Yalgoo Crustacea: Copepoda Cyclopoida Cyclopidae Apocyclops dengizicus Widespread 17 Lazy Well 10/08/2018 Stygofauna net 
haul 

ISTN265 Dr Tomislav 
Karanovic 

Hanyang 
University 

Yalgoo Crustacea: Copepoda Cyclopoida Cyclopidae Mesocyclops brooksi Widespread 123 Bingarmarra 
Well 

10/08/2018 Stygofauna net 
haul 

ISTN266 Dr Tomislav 
Karanovic 

Hanyang 
University 

Yalgoo Crustacea: Copepoda Cyclopoida Cyclopidae Metacyclops 
laurentiisae 

Widespread 3 Melville Well 8/08/2018 Stygofauna net 
haul 

ISTN250 Dr Tomislav 
Karanovic 

Hanyang 
University 

Yalgoo Crustacea: Copepoda Harpacticoida Miraciidae Schizopera yalgoo n. sp. Project area only 1 Lazy Well 10/08/2018 Stygofauna net 
haul 

ISTN265 Dr Tomislav 
Karanovic 

Hanyang 
University 
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Appendix 5 
Water Quality from bores sampled for stygofauna Phases 1 and 2 
 

Water quality in wells and bores sampled for stygofauna in August 2018 

Bore ID Temperature ��C EC µS/cm  TDS mg/L (ppm) ORP (mV) pH Depth to Water (m) Water Depth (m) Total Depth (m) Notes 
Bingamarra Well 21.01 4597 2281 49.1 8.09 12.8 4.3 17.1  
Bridge Well 22.39 1384 691 42.8 7.53 9.2 3.1 12.2  
Carlaminda Well 24.34 2708 1350 48 7.39 21.4 2.4 23.8  
Cattle Well 21.35 2948 1470 44.2 7.35 17.1 7.9 25.0  
Dolerin Well 23.41 2574 1287 48.3 8.02 18.3 7.9 26.2  
Drillers Bore 26.24 1564 781 42.4 7.05 21.4 43.3 64.7  
Geology Camp Bore 24.91 814 407 39.5 7.27 16.5 53.7 70.2  
Government Well 22.25 5642 2810 50.1 7.54 14.6 6.7 21.4  
Lazy Well 20.01 8905 4451 48.1 8.04 12.8 4.3 17.1 Endemic stygofauna  

Lazy Well Bore 23.76 7176 3581 45 7.15 10.4 20.7 31.1  
MVA327 24.72 1764 881 47.5 7.04 16.5 23.8 40.3  
MVA328 25.62 2197 1099 46.8 6.79 15.9 9.8 25.6  
MVA329 25.54 2046 1023 45.1 7.02 17.1 24.4 41.5  
MVR079 25.88 1542 771 45.8 6.98 14.6 25.0 39.7  
Ram Well 21.51 23920 11960 48.3 7.63 6.1 3.1 9.2  
Wadjingarra Well 21.6 3208 1604 42.8 7.42 10.4 2.4 12.8  
Water Bore 1 25.75 1445 722 44 7.02 21.4 37.8 59.2  
Water Bore 2 25.46 1545 773 44.5 7.42 12.2 35.4 47.6  
Melville Well 22.6 1768 895 46.6 7.24 15.9 2.4 18.3  
YORC120 24.24 1745 872 49.5 7.84 30.5 154.3 184.8  
YORC122 23.67 1761 881 49.5 7.79 35.4 150.7 186.1  
Bore 1 24.36 1620 808 43.1 6.87 15.9 39.0 54.9  
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Water quality in wells and bores sampled for stygofauna in November 2019 

Bore ID Temperature ��C EC µS/cm  TDS mg/L (ppm) ORP (mV) pH Depth to 
Water (m) 

Water Depth 
(m) 

Total Depth 
(m) 

Notes 

AC02 25.86 1143 5713 64.2 6.91 14.4 40.8 55.2  
AC04 26.20 12590 6293 77.7 6.91 12 57.6 69.6  
AC05 26.43 20050 10030 -136.3 6.74 10.8 21.6 32.4  
AC07 25.83 4894 2428 58.3 7.0 8.4 24 32.4  
AC08 26.05 3311 1653 -244.5 6.66 12 36.6 48.6  
AC09 26.34 6420 3206 64.9 7.55 8.4 32.4 40.8  
AC10 26.13 3996 1996 59.0 7.09 7.2 27 34.2  
Cattle Well 25.04 2596 1293 53.8 6.80 21 3 24  
EH01 27.33 2043 1021 53.4 6.46 12 9 21  
EH02 26.45 1908 935 -193.6 6.9 12 57 69  
EH03 26.57 1600 799 -175.4 6.97 16.2 23.4 39.6  
EH04 25.58 1896 946 61.3 6.74 12 29.4 41.4  
Geology Camp Bore 27.24 1529 764 42.1 6.96 16.8 55.2 72  
Lazy Well Bore 25.16 7224 3603 65.9 7.06 12.6 21 33.6  
MB01 27.31 1702 852 -276.9 7.46 27 1.8 28.8 Kink in hole restricting access below this point 
MB02 27.73 1440 724 -228.9 7.19 27 147 174  
MB03 27.63 1286 643 -175.6 6.86 14.4 55.2 68.4  
MB04 26.15 1954 954 63.8 6.44 11.4 33 44.4  
PB03 27.44 1310 655 44 6.73 14.4 54.6 69  
PB04 25.84 1553 764 62.5 6.59 10.8 36 46.8  
Wadjingarra Well 24.05 2824 1399 48.7 7.23 10.2 1.8 12  
YPB01 26.41 6105 3026 64.1 7.39 8.4 44.4 52.8  
YPB02 26.28 10070 5033 73.7 6.98 10.8 64.8 75.6  
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