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The distribution of subterranean animals is largely determined by prevailing lithology. In most situation 
in Western Australia, subterranean animals probably occupy spaces only a few millimetres in width 
(Halse 2018a, b; Halse et al. 2018). The key characteristics of the habitats used by subterranean species 
are the occurrence of suitable space spaces (e.g. interstices in alluvium, screen, and voids; vugs, cavities, 
and fissures in consolided geologies) and that the spaces are well connected laterally and vertically. 
Lateral connectivity facilitates dispersal of animals, while vertical connectivity to the surface is crucial for 
delivering carbon and other nutrients to subterranean ecosystems (Korbel and Hose 2011). Connectivity 
may be disrupted by a range of factors, including dykes, fractures and folding, major landscape features, 
and unfavourable chemistry. Temporal variation in population density  does not appear to be linked with 
either climate or weather (Halse 2018b; Halse et al. 2018; WABSI 2021). 

1.2.2. Stygofauna  
Most stygofauna species in Western Australia are crustaceans, particularly ostracods and copepods, 
although other groups such as worms and beetles are sometimes abundant (DEC 2009; DPAW 2022; 
Matthews et al. 2019). The most productive known stygofauna habitats are saturated alluvial and calcrete 
aquifers associated with palaeochannel deposits, but stygofauna also inhabit  karstic limestones, 
hyporheic zones, groundwater-fed springs, and aquifers in some iron formations, especially channel iron 
(Halse 2018b; Hyde et al. 2018). Stygofauna are rarely abundant where depth to the water table is more 
than 30 m below ground level (Halse 2018a; Halse and Pearson 2014). Aquifers with higher transmissivity 
are more likely to host stygofauna than aquifers with lower transmissivity (Maurice and Bloomfield 2012). 
Stygofauna mostly occur in fresh to hyposaline water (Halse et al. 2014; Humphreys et al. 2009), but can 
occur in higher salinities (Bennelongia 2016; Reeves et al. 2007; Watts and Humphreys 2006).  

1.2.3. Troglofauna  
Western Australia appears to be almost unique for its diverse and widespread troglofauna outside caves 
(Halse and Pearson 2014). The Western Australian troglofauna comprises mostly arthropods, with a 
variety of isopods, insects, spiders, pseudoscorpions, and millipedes, centipedes, and their allies also 
represented. Troglofauna are particularly likely to occur in weathered or mineralised iron formations, 
alluvium or colluvium in valley -fill areas (including areas of karstic calcrete), and fractured sandstone 
(Halse 2018a). Troglofauna typically require relative humidity close to 100% (Howarth 1983). 

1.3. Conservation legislation  
Native flora and fauna in Western Australia are protected at both State and Commonwealth levels. At 
the state level, the Biodiversity Conservation Act 2016 (BC Act) provides a legal framework for protection 
of species, particularly for species listed by the Minister for the Environment as threatened. In addition 
to the formal list of threatened species under the BC Act, the Department of Biodiversity, Conservation 
and Attractions (DBCA) also maintains a list of priority fauna species that are of conservation importance 
but, for various reasons, do not meet the criteria for listing as threatened. At the national level, the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) provides a legal framework to 
protect and manage nationally and internationally important flora, fauna and ecological communities.  
 
Both the EPBC and BC Acts provide frameworks for the protection of threatened ecological communities 
(TECs), where an ecological community is defined as a naturally occurring group of plants, animals and 
other organisms interacting in unique habitat (with the unique habitat created by the combination of 
the species and their landscape setting; DEC 2013). Communities occupying a small or threatened 
habitat are classified as threatened ecological communities (TECs) under the BC Act and the EPBC Act. 
Within Western Australia, DBCA also informally recognises communities of potential conservation 
concern, but for which there is little information, as priority ecological communities (PECs). The list of 
TECs recognised under the BC Act is larger than the EPBC Act list and has much greater focus on 
subterranean communities. 
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2. CHARACTERISTICS OF THE SURVEY AREA 

2.1. IBRA Region  
The Survey Area falls within the Hamersley subregion of the Pilbara bioregion, according to the 
recognised bioregionalisation of Australia  (Figure 1; DCCEEW 2021). The Hamersley subregion is 
characterised as mountainous, comprising Proterozoic sedimentary ranges and plateaus, with gorges of 
basalt, shale, and dolerite. 

2.2. Climate  
The climate in the Central Pilbara is semi-arid to arid with a hot summer from October -April and a mild 
winter from May -September (Bureau of Meteorology 2023). Mean monthly maxima and minima are 
highest in January (39.0°C and 25.3°C respectively) and lowest in July (22.3°C and 8.1°C respectively). 
Monthly r ainfall peaks in February (80.1 mm) and is lowest in October (3.9 mm). Evaporation (3000 
mm/yr) greatly exceeds rainfall (300 mm/yr), with groundwater recharge mostly associated with cyclonic 
rainfall (Johnson and Wright 2001).  

2.3. Topography  
Relatively steep ranges lie north and south of the Survey Area, running approximately east-west with 
complex topology (ranging from 700 -1000 mAHD). Terrain is relatively flat in the Survey Area itself, with 
elevation in the Survey Area ranging from 550 mAHD in the southeast to 650 mAHD in the northwest . 
Most of the Survey Area falls between 550-600 mAHD.  

2.4. Geology   
The Survey Area lies entirely within the upper Hamersley Group (Figure 2), a metamorphic formation 
dominated by banded iron formation ( BIF), with chert, mudstone, siltstone, rhyolite, and numerous 
dolerite sills also present (Johnson and Wright 2001). Surface geology comprises primarily exposed rock, 
with alluvium and colluvium along drainage lines (Figure 3 and Figure 4). The Yandicoogina Palaeovalley 
overlaps with several parts of the Survey Area (Figure 3) and connects to the north-east with the much 
larger Robe Palaeovalley.   

2.5. Surface Hydrology  
Surface water in the Survey Area drains to Marillana Creek (Golder 2015), which empties into Weeli Wolli 
Creek and then into the Fortescue Valley. Occurrence of surface water is dependent on rainfall, and flow 
in Marillana Creek is ephemeral (Golder 2015). The Yandicoogina Palaeovalley, which underlies much of 
the Survey Area, is mostly remote from Marillana Creek (Golder 2015). While there is a broad correlation 
in the Pilbara between drainage systems and shallow groundwater (Mokany et al. 2019), the water 
resources of streambeds and regional aquifers are usually poorly connected. This is reflected in the 
minimal overlap of stygofauna species in the communities inhabiting streambeds and adjacent aquifers 
(Halse et al. 2002). 

2.6. Hydrogeology  
Three types of aquifer occur in the Central Pilbara: unconsolidated sedimentary aquifers, fractured-rock 
aquifers, and chemically deposited aquifers (Johnson and Wright 2001). Unconsolidated sedimentary 
aquifers of alluvium and/or colluvium in palaeovalleys are up to 200 m thick and comprise interbedded 
sequences of clay, sand, and gravel.  
 
Chemically deposited aquifers of calcrete and pisolitic limonite occur within palaeodrainages; calcrete 
aquifers are more karstic than pisolitic limonite aquifers in channel-iron deposit (CID), which nevertheless 
have well developed porosity. Water in chemically deposited aquifers is typically fresh to brackish 
(Johnson and Wright 2001). The pisolitic limonite aquifer in the Survey Area is >80 km long, 50 m wide, 
and up to 90 m thick (Gardiner 2003; Johnson and Wright 2001). Throughflow in the aquifer is estimated  
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Figure 1. General location of the Survey Area. 
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Figure 2. Bedrock geology around the Survey Area. 
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Figure 3. Surface geology around the Survey Area. 
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Figure 4. Detailed overview of surface geology around the Survey Area. 
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Tamura-Nei genetic distances were measured as uncorrected p-distances (total percentage of 
nucleotide differences between squares). Sequences on GenBank and in grey literature were included in 
the phylogenetic analysis to provide a framework for assessing intra- and interspecific variation. 
Personnel involved in all stages of the survey are listed in Table 3.  

3.2.5. Distributions of Species Collected  
After all animals collected in the survey had final identifications, the distribution of each species was 
checked against all available distributional information (Bennelongia database, records from the WAM 
search, and grey and scientific literature). For each species, an indication of the likelihood of the species 
being restricted to the Survey Area is provided in the Discussion. This likelihood is based on the known 
distribution of the species in question; the known distribution(s) of its closest relative s; and the likely 
availability of suitable habitat for that species in and beyond the Survey Area. 

3.2.6. Personnel  
Table 3. Bennelongia personnel involved in survey and the generation of this report.  
Fieldwork was undertaken under Regulation 27 licence BA27000108-5. Licence holder: Mike Scanlon.  
 

Role Name Qualifications/Experience  
Fieldwork Jim Cocking (lead; rounds 1-3) B.Sc., Grad. Dip. Sc. Over 25 years of experience 

conducting field survey of subterranean and other 
invertebrate animals. 

Adam Barnard (round 2) B.Sc. (Hons). 1 year experience. 
Jaxon Haines (rounds 1 & 3) B.Sc. 1 year experience. 
Vitor Marques (round 3) B.Sc. 3 years experience. 
Sam Chidgzey (round 1) B.Sc. 1 year experience. 

Sample sorting Ella Carstens  B.Sc. 
Georgia Rice B.Sc. 
Grant Pearson Ass. Dip. Rec. Over 30 years of experience sampling 

and identifying subterranean and other invertebrate 
animals. 

Heather McLetchie B.Sc. (Hons). 
Jaxon Haines B.Sc. 
Melanie McGellin B.Sc. (Hons). 
Melita Pennifold  BSc. (Hons). Over 25 years of research and taxonomic 

identification experience.  
Species 
identification  

Jane McRae Over 30 years of identification experience at the 
Australian Museum, British Museum, DBCA, and 
Bennelongia. Author of 14 taxonomic papers and 9 
papers on species inventory/ecology.  

Melita Pennifold  BSc. (Hons). Over 25 years of research and taxonomic 
identification experience.  

Molecular 
identification  

Heather McLetchie (extraction of 
molecular material and analysis of 
sequences) 

B.Sc. (Hons). Over 15 years of experience extracting 
and analysis molecular information from invertebrate 
animals. 

Monique Moroney (extraction of 
molecular material) 

B.Sc. (Hons). 

Daniel White (analysis of sequences) B.Sc. (Hons), M.Sc., Ph.D.  
Mapping  Robin Hare B.Sc. (Hons), Ph.D. 
Reporting Robin Hare (drafting) B.Sc. (Hons), Ph.D. 

Stuart Halse (review) B.Sc. (Hons), Ph.D. Over 40 years of survey design and 
analysis experience, >20 years subterranean fauna 
experience. 
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Figure 5. Overview of stygofauna sampling locations. Numbered boxes expanded in subsequent maps. 
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Figure 6. Overview of troglofauna sampling locations . Numbered boxes expanded in subsequent maps. 
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Figure 7. Threatened and Priority Ecological Communities around Newman, Western Australia. 
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Other than arthropods, the best represented phylum was Annelida with 663 records (13.4% of the total) 
of 4,860 specimens (10.9%). Smaller numbers of nematodes, platyhelminths, rotifers, molluscs, and 
tardigrades were recovered.  
 
Database records from the Study Area fauna include records of at least 30 species of stygofauna 
collected within  the Survey Area (Table 4). Two of these were known only from the Survey Area at the 
time the desktop review was conducted (June 2023): namrly the haplotaxid annelids Naididae sp. N02 
and Naididae sp. N07, which were both collected by Subterranean Ecology from bore WB3YJ001. 
 
Table 4. Stygofauna records from the Survey Area found during  the desktop search. 
No. records indicates the number of times the species has been collected. No. individuals indicates the 
total number of specimens collected. Orange highlighting indicates that a species known only from the 
Survey Area. Grey highlighting indicates higher-order classifications and that species  distribution cannot 
be estimated. 
 

Identification  No. 
records  

No. 
individuals  

Survey 
Area only  

Annelida  14 49 
 

Aphanoneura  1 1 
 

Aeolosomatidae  1 1 
 

Aeolosoma sp. 1 (PSS) 1 1 No 
Clitellata  13 48 

 

Enchytraeida  7 37 
 

Enchytraeidae  7 37 
 

Enchytraeidae `2 bundle` s.l. (long thin 2 per 
seg) 

1 3 No 

Enchytraeidae `2 bundle` s.l. (short sclero 4 
per seg) 

4 32 No 

Enchytraeidae `3 bundle` s.l. (short sclero) 2 2 No 
Haplotaxida  6 11 

 

Naididae  3 6 
 

Naididae sp. N02 1 1 Yes 
Naididae sp. N07 1 1 Yes 
Pristina longiseta 1 4 No 

Phreodrilidae  1 1 
 

Phreodrilidae sp. AP SVC s.l. 1 1 No 
Tubificidae  2 4 

 

Tubificidae `stygo type 1A  ̀ 1 3 No 
Tubificidae `stygo type 5  ̀ 1 1 No 

Arthropoda  84 891 
 

Crustacea 84 891 
 

Malacostraca  26 276 
 

Amphipoda  16 225 
 

Paramelitidae  16 225 
 

Chydaekata sp. 1 1 
 

Paramelitidae Genus 2 sp. B02 12 217 No 
Paramelitidae sp. B16 1 2 No 
Paramelitidae sp. B26 (Helix-AMP018) 2 5 No 

Bathynellacea (Syncarida)  9 36 
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Identification  No. 
records  

No. 
individuals  

Survey 
Area only  

Bathynellidae  2 9 
 

Pilbaranella sp. 2 9 
 

Parabathynellidae  7 27 
 

Atopobathynella sp. B07 4 24 No 
nr Billibathynella sp. 1 1 

 

nr Billibathynella sp. B02 (=Parabathynellidae 
sp. S03) 

2 2 No 

Isopoda  1 15 
 

Tainisopidae  1 15 
 

Pygolabis weeliwolli 1 15 No 
Maxillopoda  40 225 

 

Cyclopoida  34 214 
 

Cyclopidae  34 214 
 

Diacyclops `BCY059` (humphreysi s.l.) 7 32 No 
Diacyclops cockingi 2 40 No 
Diacyclops humphreysi 10 51 No 
Microcyclops varicans 12 75 No 
Pescecyclops sp. B01 (nr pilbaricus) 2 15 No 
Thermocyclops aberrans 1 1 No 

Harpacticoida  6 11 
 

Canthocamptidae  1 2 
 

Canthocamptidae sp. B02 1 2 No 
Parastenocarididae  5 9 

 

Parastenocaris jane 4 8 No 
Parastenocaris sp. 1 1 

 

Ostracoda  18 390 
 

Ostracoda sp. 8 42 
 

Podocopida  10 348 
 

Candonidae  10 348 
 

Candonidae sp. 3 4 
 

Candoninae sp. 1 3 
 

Meridiescandona facies (PSS) s.l. 3 311 No 
Meridiescandona lucerna s.l. 2 22 No 
Meridiescandona marillanae 1 8 No 

Grand Total  98 940 
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Identification  No. 
records  

No. 
individuals  

Survey 
Area only  

Diplura  1 1 
 

Japygidae  1 1 
 

Japygidae sp. 1 1 
 

Insecta 37 93 
 

Blattodea  17 28 
 

Nocticolidae  17 28 
 

Nocticola `BBL038` (cockingi s.l.) 1 1 No 
Nocticola quartermainei s.l. 2 4 No 
Nocticola sp. 13 22 

 

Nocticola sp. B36 (cockingi s.l.) 1 1 No 
Coleoptera  6 17 

 

Coleoptera sp. B07/B09 2 2 No 
Curculionidae  1 1 

 

Cryptorhynchinae sp. B20 (=sp. MA) 1 1 No 
Ptiliidae  2 13 

 

Ptinella sp. B01 (=MC) 2 13 No 
Staphylinidae  1 1 

 

Staphylinidae sp. 1 1 
 

Diptera  5 38 
 

Sciaridae 5 38 
 

Allopnyxia sp. B01 5 38 No 
Hemiptera  4 4 

 

Cixiidae  1 1 
 

Cixiidae sp. B02 1 1 No 
Meenoplidae  2 2 

 

Phaconeura sp. 2 2 
 

Reduviidae  1 1 
 

Ploiaria sp. 1 1 
 

Hymenoptera  2 3 
 

Formicidae  2 3 
 

Formicidae sp. 2 3 
 

Zygentoma  3 3 
 

Nicoletiidae  3 3 
 

Dodecastyla sp. B02 (=Atelurodes sp. S02) 1 1 No 
Trinemura sp. 2 2 

 

Myriapoda  14 41 
 

Chilopoda  1 1 
 

Scolopendrida  1 1 
 

Cryptopidae  1 1 
 

Cryptops sp. 1 1 
 

Diplopoda  5 22 
 

Polyxenida  5 22 
 

Lophoproctidae  5 22 
 

Lophoturus madecassus 5 22 No 
Pauropoda  4 14 

 

Pauropoda sp. 1 1 
 

Tetramerocerata  3 13 
 

Pauropodidae  3 13 
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codes by  Subterranean Ecology (2010a). None of these four species is known from within the present 
Survey Area (Figure 8):  

1. The copepod Elaphoidella sp. S02, reported as Elaphoidella sp. S2 in Subterranean Ecology 
(2010a) and Bennelongia (2012). This animal was collected once (Nov 2009); no subsequent 
records of it are known from the Bennelongia, BHP, or WAM data. 

2. The syncarid Atopobathynella sp. S02, reported as Atopobathynella sp. S2 in Subterranean 
Ecology (2010a) and Bennelongia (2012), was collected four times (Jul and Oct 2008; Feb and 
Nov 2009) from a single locality (GPS coordinates identical for all collections). 

3. The ostracod Notacandona `quasiboultoni`. A single collection of five individuals in July 2008 
(Subterranean Ecology 2010a) remains the only record in the databases. 

4. The annelid worm Haplotaxidae sp. S01, reported as Haplotaxidae sp. S1 in Subterranean 
Ecology (2010a) and Bennelongia (2012). The collection in October 2008 of a single individual 
remains the only known record. 

 
Previous surveys by Bennelongia (2018) at Ministers North, augmenting work by Subterranean Ecology 
(2010b), collected at least seven stygofauna species and at least 39 troglofauna species. This number 
represents a relatively rich troglofauna community. Of the seven stygofauna species, none was of 
conservation concern. Of the 39 troglofauna species, 31 were unknown prior to their collection during 
this survey and thus have known distributions restricted to the Ministers North tenement. Some 
associations were observed between troglofauna collections and three geologies: BIF-shale units, Canga, 
and pisolite.    
 
Bennelongia (2021) carried out subsequent targeted survey to determine the distributions of two 
troglofaunal arthropods, Palpigradi sp. B24 and Hanseniella sp. B43-DNA. Neither species was recovered 
in the targeted survey, suggesting the animals occur in low abundance. Details of previous surveys are 
summarised in Table 6. 
 
Overall, the subterranean communities reported by Bennelongia (2018, 2021) at Ministers North are 
substantially different in composition to those found in the desktop search for the S urvey Area, 
presumably due to differences in the habitat types available. Four species have been collected both in 
the Survey Area and at Ministers North: 

1. The copepod Diacyclops humphreysi (stygofauna), distributed throughout the Pilbara.  
2. The cockroach Nocticola sp. B36 (cockingi s.l.), only known from Ministers North and the Survey 

Area. Known linear range approximately 15 km.  
3. The beetle Coleoptera sp. B07/B09. Known linear range approximately 130 km. 
4. The silverfish Dodecastyla sp. B02 (=Ateluroides sp. S02), distributed throughout the Pilbara. 

 
Among the four species found at both sites, three are relatively widespread in the Pilbara. One species, 
the cockroach Nocticola sp. B36 (cockingi s.l.), is known only from  Ministers North and the Survey Area.  
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Table 6. Previous surveys within 5 km of the Survey Area. 
  

Bennelongia (2012)  Biota (2015)  Bennelongia (2018)  building 
on Subterranean Ecology 

(2010b)  

Bennelongia (2021)  

Survey type Monitoring (stygofauna)  Baseline (stygofauna) Baseline Targeted (troglofauna) 
Date(s) May-June 2011 

Aug 2011 
Feb 2012 

13 phases from 2003-2014 (see 
Table 4.1 in Biota 2015) 

2009-2010 (Subterranean 
Ecology) 

2017-2018 (Bennelongia) 

Nov 2020 (scraping and traps 
set) 

Feb 2021 (traps retrieved)  
Sample effort 102 (42 bores) 18-44 (stygofauna) per phase 

(see Table 4.2 in Biota 2015) 
56 (stygofauna) 

234 (troglofauna) 
39.5 (39 scrapes and 50 traps in 

40 holes) 
Areas sampled Yandi (62 samples) 

Munjina/Upper Marillana (40 
samples) 

Yandi Ministers North  Ministers North  

Methods Net hauls (stygofauna) Net hauls (stygofauna) Net hauls (stygofauna) 
Trapping and scraping 

(troglofauna) 

Trapping and scraping 
(troglofafuna)  

Distance from survey area 0 km 0 km 5 km 5 km 
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Figure 8. Stygofauna records recovered in the desktop search area. 
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Figure 9. Troglofauna records recovered in the desktop search area. 
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4.2. Survey Results 

4.2.1. Molecular Results  
Of the 39 specimens selected for DNA work (18 stygofauna and 21 troglofauna) , sequencing was 
successful for 30 and the identifications of 1 6 specimens were updated, usually by providing a species 
level identification of young or damaged animals  (Table 7). The final identifications following molecular 
analysis are used in subsequent reporting of results and in the Discussion. 

4.2.2. Stygofauna  
In total, 1,171 stygofauna specimens were collected during the survey (Figure 10; Table 8) attributable 
to at least 35 species. Copepods were the most diverse and abundant stygofauna group (at least 12 
species and 597 specimens); amphipods, annelids, ostracods, syncarids, roundworms, and one species 
of isopod were also collected. Five stygofauna species are known only from the Survey Area (Figure 10): 

1. The ostracod Candonopsis `BOS1831 ,̀ five specimens collected from YW3907DG. 
Morphologically the species does not match any of the described species in the genus, and 
molecular analysis supported the establishment of a new species code for these specimens. 

2. The syncarid Pilbaranella `BSY372,̀ nine specimens collected from YC3601R, once in round 1 (11 
May 2022) and once in round 3 (9 March 2023). Morhology and m olecular analysis supported 
the establishment of a new species code for these specimens. 

3. The copepod Dussartcyclops 2222 `BCY095,̀ eight specimens collected from YE2029R and 
YC3601R. 

4. The copepod Elaphoidella `BHA342,̀ 19 specimens collected from YE2070R and HYE1512S. 
5. The copepod Parastenocaris `BHA343,̀ collected as a singleton from YE2070R. Morphological 

examination supported the establishment of a new species code. 

4.2.3. Troglofauna  
In total, 194 troglofauna specimens attributable to at least 33 species were collected during the survey 
(Figure 11; Table 9). Two of these species belong to Formicidae (ants), a group not considered relevant 
to discussion of conservation values; however, the species in question may be truly troglobitic and so 
are included for completeness. 
 
Millipedes constituted the most abundant troglofauna group (four species; 42 specimens), but 
araneomorph spiders, beetles, centipedes, cockroaches, diplurans, dipterans, hemipterans, pauropods, 
pseudoscorpions, schizomids, silverfishes, and symphylans were also collected. Of the troglofauna 
species collected, 12 are known only from the Survey Area (Figure 11): 

1. The beetle Hesperanillus `BCO247`, collected as a singleton by scraping from YE2045R. 
Molecular sequencing of the specimen was unsuccessful, so identification was based on 
morphology only . 

2. The centipede Cryptops `BSCOL091`, collected as bycatch during stygofauna net hauling from 
two drill holes , YE2029R and YE2033R, 600 m apart. Sequencing confirmed that both specimens 
belong to the same species, and morphology and the level of divergence from previously known 
specimens supported the establishment of a new species code. 

3. The centipede Cryptops `BSCOL111`, collected as a singleton in a trap from YW3955DG. 
Sequencing suggested the species has not been collected previously and a new code was 
created. 

4. The millipede Haplodesmidae `BDI080`, collected as a singleton in a trap from YE2020R. 
Molecular sequencing of the specimen was unsuccessful, so identification was based on 
morphology only . 

5. The millipede Trigoniulidae `BDI075`, collected by trapping and scraping from YC0020R and by 
trapping from YE2055R, two holes 22 km apart. Molecular analysis of two of the 12 specimens 
supported the establishment of a new species code. 
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6. The millipede Trigoniulidae `BDI079`, collected as a singleton as bycatch during stygofauna net 
hauling from YE2033R. Molecular sequencing supported the establishment of a new species 
code. 

7. The pauropod Pauropodidae ̀ BPU114`, collected as bycatch during stygofauna net hauling from 
YW3951DG. A new species code was established on morphological grounds. 

8. The pseudoscorpion Indohya `BPS274`, collected by scraping as a singleton from YC0023RD. A 
new species code was established on morphological grounds. 

9. The silverfish Trinemura `BZY105`, collected by trapping from YC0020R and scraping from 
YC0025R, two drill holes 500 m apart. Both specimens were sequenced; this and morphology  
supported the establishment of a new species code. 

10. The symphylan Hanseniella sp., collected as a singleton in a scrape from YE061R. Sequencing 
failed and the animal was too young to enable morphological identification beyond genus.  The 
current record lies within the range of the widespread Hanseniella sp. B14, which appears to be 
a troglophile (linear range 220 km). It is perhaps more likely that Hanseniella sp. is a different 
species. 

11. The symphylan Symphylella `BSYM120`, a singleton collected as bycatch during stygofauna net 
hauling from YC3615R. Morphology and m olecular analysis supported the establishment of a 
new species code. 

12. The symphylan Symphylella `BSYM121`, a singleton collected by scraping from YW3914D. 
Morphology and m olecular analysis supported the establishment of a new species code. 
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Morphological ID  Hole ID  Sample Date Spec No . Comments  Final ID  
Paramelitidae sp. B26 

(Helix-AMP018) 
YW3956D Scrape 8/03/2023 746864 Similar specimens selected for sequencing to 

resolve ambiguous morphological assessment. 
Sequencing unsuccessful, but sequencing 
succeeded in another specimen (747102, below) 
and the similarity indicated updating the 
identification for all specimens to Paramelitidae 
sp. B16 

Paramelitidae sp. B16 

Paramelitidae sp. B26 
(Helix-AMP018) 

YE2088R Scrape 7/03/2023 747102 Similar specimens selected for sequencing to 
resolve ambiguous morphological assessment. 
Best BENN hit: 99.0% identity to Cap 2 (#741990), 
84.8% to Paramelitidae gen nov 1 AMP002 (# 
633028). Best Genbank hit: 84.3% identity to 
Pilbarus sp. Biologic-AMPH001 isolate BMR00484 
(# MT316778). Genetic similarity of this specimen 
with #741990 above resolved ambiguous 
morphological identification.  

Paramelitidae sp. B16 

Araneae       
Prethopalpus sp. YW3956D Scrape 8/03/2023 746862 Juvenile specimen. Best BENN hit: 96.73% to 

Prethopalpus B27 (#621023). Best Genbank hit: 
87.0 % to Cf. Prethopalpus sp. Biologic-ARAN014 
(#MT373795). 

Prethopalpus sp. B27 

Coleoptera        
Hesperanillus sp. YE2045R Scrape 9/05/2022 735775 Specimen in poor condition. Sequencing 

unsuccessful, possibly due to contamination 
Hesperanillus `BCO247̀ 

Chilopoda        
Cryptops `BSCOL091̀ YE2029R Net 10/05/2022 735805 Selected for sequencing because of morphological 

divergence. Best BENN hit: 99.1% to CAP 26 (# 
746840). Best Genbank hit: 90.4% identity to 
Cryptopidae sp. Biologic-CHIL001 isolate 
BMR00489 (# MT316783) 

Cryptops `BSCOL091` 
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Morphological ID  Hole ID  Sample Date Spec No . Comments  Final ID  
19 (#742638). 77.9% identity to Canthocamptidae 
B02 (# 649511). Best Genbank hit: 79.8% identity 
to Hexanauplia sp. voucher 446_Cop010 (# 
OL437962). New morphological ID retained. 

Elaphoidella 
`BHA342 ̀

HYE1512S Net 9/03/2023 747022 Selected for sequencing because of morphological 
divergence. Best BENN hit: 97.3% identity to Cap 
17 (#741996). 77.9% identity to Canthocamptidae 
B02 (# 649511). Best Genbank hit: 80.2% identity 
to Australocamptus hamondi isolate BMR01447 (# 
OR129804). 

Elaphoidella `BHA342 ̀

Parastenocaris sp. YE2085R Net 14/09/2022 741996 Damaged specimen. Sequencing unsuccessful Parastenocaris sp. 
Parastenocaris jane YE2070R Net 14/09/2022 742638 Damaged specimen. Sequencing unsuccessful Parastenocaris jane 

Diplura        
Japygidae sp. YW3933D Trap 2 1/05/2023 749102 Juvenile specimen. Best BENN hit: 92.5% to 

Japygidae BDP155 (#590180). 38 km away at 
Rhodes Ridge Best Genbank hit: 86.5% to 
Japygidae sp. WAM DPLJ005 voucher WAME98666 
(#MW021234) 

Japygidae `BDP155` 
(DPL002) 

Hemiptera        
Phaconeura sp. YC3623R Scrape 10/05/2022 735843 Juvenile specimen. Sequencing unsuccessful Phaconeura sp. 
Phaconeura sp. YC0025R Scrape 8/03/2023 748702 Juvenile specimen. Sequencing unsuccessful Phaconeura sp. 

Diplopoda        
Dalodesmidae sp. YE2020R Trap 1 1/05/2023 749024 Poor taxonomic framework. Sequencing 

unsuccessful. Taxonomy in this group is lacking; 
morphological information gained subsequent to 
the initial classification was used to update the 
final identification.  

Haplodesmidae 
`BDI080 ̀

Trigoniulidae 
`BDI075 ̀

YE2055R Trap 1 15/11/2022 743059 Selected for sequencing because of morphological 
divergence. Best BENN hit: 99.2% to A28, 86.9% to 

Trigoniulidae `BDI075 ̀
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Morphological ID  Hole ID  Sample Date Spec No . Comments  Final ID  
B29. Best Genbank hit: 81.4% to Pseudotibiozus 
cerasopus (#NC_062681) 

Trigoniulidae 
`BDI075 ̀

YC0020R Trap 2 15/11/2022 743129 Selected for sequencing because of morphological 
divergence. Best BENN hit: 79.6% to 
Austrostrophus stictopygus (#704662). 87.7% to 
CAP 29 (#746839). Best Genbank hit: 82.2 % to 
Pseudotibiozus cerasopus (#NC_062681). 

Trigoniulidae `BDI075 ̀

Trigoniulidae sp. YE2033R Net 9/03/2023 746839 Selected for sequencing because of morphological 
divergence. Best BENN hit: 77.7% to 
Austrostrophus stictopygus (#747867). 87.7% to 
CAP 28 (#743059). Best Genbank hit: 85% to 
Atelomastix bamfordi (#KC689881).  

Trigoniulidae `BDI079 ̀

Ostracoda        
Candonopsis sp.  YW3907DG Net 8/03/2023 746983 Morpholog y of carapace did not match described 

species in the genus. Best BENN hit: 78.0% to 
Areacandona BOS387 (#626269), and 78.0% to 
A36. Best GenBank hit: 82.8% to Candonidae sp. 
Biologic-OSTR028 isolate BMR02927 (#ON661017) 

Candonopsis `BOS1831  ̀

Meridiescandona 
lucerna 

HYE1512S Net 9/03/2023 747019 Selected for sequencing to improve database 
resolution for the genus . Best BENN hit: 96.0% to 
Meridiescandona lucerna (#593095). Best GenBank 
hit: 99.5% to Meridiescandona sp. Biologic-
OSTR074 isolate BMR06183 (#OR366846). NB. No 
M. facies sequence available for comparison  

Meridiescandona 
lucerna 

Meridiescandona 
lucerna 

YW3540D Net 11/05/2022 736435 Damaged specimen. Best BENN hit: 95.3% to 
Meridiescandona lucerna (#593095). Best GenBank 
hit: 95.9% to Meridiescandona sp. Biologic-
OSTR074 isolate BMR06183 (#OR366846). 

Meridiescandona 
lucerna 

Schizomida        
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Morphological ID  Hole ID  Sample Date Spec No . Comments  Final ID  
Draculoides 

`SCH030`/`SCH107-
DNA  ̀

YC3637R Trap 2 15/11/2022 743230 Male specimen. Best BENN hit: 93.2% identity to 
Draculoides BSC036 SCH030 complex (# 652643). 
Best Genbank hit: 95.1% identity to Draculoides sp. 
SCH071 voucher WAMT133716 (#MN020150). 
Less similar to Draculoides sp. SCH107 voucher 
WAMT133716 (#MN020365) - 92.6% 

Draculoides `SCH071 ̀

Zygenotoma        
Trinemura sp. YC0020R Trap 2 5/07/2022 738145 Juvenile specimen. Best BENN hit: 87.6% to 

Trinemura B32 (#662788). 100% to CAP 35 
(#748700). Best Genbank hit: 83.7% to Trinemura 
cundalinae voucher gbs001631 (#MW377896) 

Trinemura `BZY105 ̀

Trinemura sp. YC0025R Scrape 8/03/2023 748700 Male specimen. Best BENN hit: 88.0% to Trinemura 
B32 (#662788). 100% to CAP 34 (#747338). Best 
Genbank hit: 83.2% to Trinemura cundalinae 
voucher gbs001631 (#MW377896) 

Trinemura `BZY105 ̀

Symphyla        
Hanseniella sp. YE2061R Scrape 7/03/2023 748695 Poor condition. Sequencing unsuccessful Hanseniella sp. 
Symphylella sp. YC3615R Net 11/05/2022 735837 Juvenile specimen. Best BENN hit: 84.9% to 

Symphylella sp. (#725611). 86.8% to CAP 11 
(#746877). Best Genbank hit: 86.0 % to Symphyla 
sp. DNA10 voucher WAMT136325 (#MW621119) 

Symphylella `BSYM120 ̀

Symphylella sp. YW3914D Scrape 8/03/2023 746877 Juvenile specimen. Best BENN hit: 84.2% to 
Symphylella BSYM114 (#743260). 86.8% to CAP 10 
(#742152). Best Genbank hit: 85.9 % to Symphyla 
sp. DNA07 voucher WAMT126854 (#MW621055) 

Symphylella ̀ BSYM121 ̀

Symphylella sp. YW3951DG Net 8/03/2023 747367 Poor condition. Sequencing unsuccessful Symphylella sp. 
Syncarida       

Atopobathynella sp. 
B07 

YW3907DG Net 8/03/2023 746985 Incomplete specimen. Best BENN hit: 95.5% 
identity to Cap 32 (#746985). 86.1% identity to 
Atopobathynella BSY184 (# 673413). Best Genbank 

Atopobathynella sp. 
B07 
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Morphological ID  Hole ID  Sample Date Spec No . Comments  Final ID  
hit: 93.3% identity to Atopobathynella sp. Biologic-
PBAT019 (# OR366852). 

Atopobathynella sp. 
B07 

YC3601R Net 9/03/2023 747336 Incomplete specimen. Best BENN hit: 95.5% 
identity to Cap 31 (#735824). 86.8% identity to 
Atopobathynella BSY184 (# 673413). Best Genbank 
hit: 91.9% identity to Atopobathynella sp. Biologic-
PBAT019 (#OR366852). 

Atopobathynella sp. 
B07 

Pilbaranella sp. YC3601R Net 11/05/2022 735824 Poor condition. Best BENN hit: 78.9% to 
Pilbaranella B15 (#626305 and #665738). 100% to 
CAP 33 (# 747338). Best Genbank hit: 81.6% to 
Bathynellidae sp. 3C (#JX286475) 

Pilbaranella `BSY372 ̀

Pilbaranella sp. YC3601R Net 9/03/2023 747338 Poor condition. Best BENN hit: 78.9% to 
Pilbaranella B15 (#626305 and #665738). 100% to 
CAP 30 (#746839). Best Genbank hit: 79.3% to 
Munida gregaria (NC_030255) 

Pilbaranella `BSY372 ̀
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Figure 10. Stygofauna collected during the 2022-2023 survey. Numbered boxes expanded in subsequent maps. 
 
 
  


































































































































































