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An increasing number of terrestrial invertebrates appear to exhibit short-range endemism 

in Western Australia. While protection for listed species (species of conservation 

significance) and/ or Threatened or Priority Ecological Communities is provided under 

state and federal legislation, the majority of SRE invertebrate species and communities 

are not currently listed. This is due largely to incomplete taxonomic or ecological 

knowledge. As such, the assessment of conservation significance for SRE invertebrates 

is guided primarily by expert advice provided by the Western Australian Museum (WAM) 

and other taxonomic experts.  
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distribution information was sufficient to point to a high likelihood that the species could be 

SRE.  

2.4.2 Review of previous studies 

Five SRE invertebrate fauna surveys have been conducted in the vicinity of the two survey 

areas. A summary of the survey effort is shown in Table 2.2. The combination of a high 

level of habitat assessments conducted in conjunction with fauna sampling across all 

habitat types present suggests that the region surrounding and including the survey areas 

have been adequately surveyed for SRE invertebrate fauna. 

Table 2.2: Previous reports in the vicinity of the survey areas 

Survey 
Title Reference Survey 

Type Location 
SRE 
Sampling 
Sites 

Habitat 
Assessments 

Distance 
from 
survey 
area 

Ministers 
North 
Biological 
Survey 

ecologia 
(2006) 

Biological 
Survey 

Ministers 
North 

23 23 

5 km W 
Level 2 
Survey 
Area 

Yandi Mine 
Short-
Range 
Endemic 
Invertebrate 
Survey and 
Impact 
Assessment 

Biologic 
(2013) 

Two season 
Level 2 Yandi 34 55 

~20 km 
NW of 
Level 2 
Survey 
Area 

Yandi 
Tenement 
Short-
Range 
Endemic 
Invertebrate 
Survey 

Biologic 
(2015) 

Two season 
Level 2 Yandi 94 

119 
(88 wet 

season & 31 
dry season) 

15 km 
NW of 
Level 2 
Survey 
Area 

Ministers 
North Short-
Range 
Endemic 
Invertebrate 
Survey 

Biologic 
(2016) 

Two season 
Level 2 

Ministers 
North 

38 

91 
(40 wet 

season & 51 
dry season) 

~5 km W 
Level 2 
Survey 
Area 

Ministers 
North to 
Yandi 
Corridor 
SRE 
Invertebrate 
Fauna 
Survey 

Biologic 
(2018) 

Two season 
Level 2 

Ministers 
North 
and 
Yandi 

38 37 

~7 km 
NW of 
Level 2 
Survey 
Area 
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Table 4.2: Broad Habitat Categories found in the two Survey Areas 

Habitat 
Category 

Habitat 
Suitability 

Coverage in 
the survey 
areas 

Justification SRE Groups Representative Site Image 

Gorge/ 
Gully High 

Targeted 
Survey Area: 

4% 
 

Level 2 
Survey Area: 

20% 

These habitats are often the most 
suitable for SRE fauna owing to the 
high protection from exposure, high 
complexity and moisture retention, 
and inherent isolation due to 
discontinuous landforms. Gorges and 
south-facing gullies tend to have a 
higher degree of protection while 
north-facing gullies tend to be more 
exposed. The small proportion of the 
Level 2 Survey Area was considered 
this habitat type owing to the deep 
gorge created by Yandicoogina 
Creek. 

Paradoxsomatid 
millipedes, 
selenopid 
spiders, 
pseudoscorpions 
and terrestrial 
isopods. 

 

Hillcrest/ 
Hillslope 

Moderate/ 
High 

Targeted 
Survey Area: 

69% 
 

Level 2 
Survey Area: 

64% 

These habitats contain regular 
occurrences of rocky habitats, 
particularly ridges, gullies and 
outcropping not mapped in the 
Gorge/Gully habitat that can be 
important refuges for invertebrate 
taxa. Likewise, small microhabitats of 
deeper soils and leaf litter can be 
important for some species. This 
habitat type was the most common in 
both survey areas. Much of it featured 
low crests and slopes with some 
higher more complex outcropping in 
the Level 2 Survey Area. 

Paradoxsomatid 
millipedes, 
selenopid 
spiders, 
pseudoscorpions 
and terrestrial 
isopods. 
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Habitat 
Category 

Habitat 
Suitability 

Coverage in 
the survey 
areas 

Justification SRE Groups Representative Site Image 

Major (and 
Minor) 
Drainage 
Line 

Moderate/ 
Low 

Targeted 
Survey Area: 

2% 
 

Level 2 
Survey Area: 

11% 

Isolation is generally low as drainage 
lines and drainage area/ floodplain 
habitats form an interconnected 
network of vegetation-based habitats, 
providing dispersal corridors for some 
SRE fauna. The Yandicoogina Creek 
is the main drainage feature in the 
landscape and for the most part is 
defined by minor creeklines. However, 
the Level 2 Survey Area contains a 
deep gorge through which the creek 
passes. 

Mygalomorph 
spiders, 
pseudoscorpions, 
scorpions, and 
terrestrial 
isopods. 

 

Drainage 
Area/ 
Floodplain 

Moderate/ 
Low 

Targeted 
Survey Area: 

4% 
 

Level 2 
Survey Area: 

3% 

Isolation is generally low as drainage 
lines and drainage area/ floodplain 
habitats form an interconnected 
network of vegetation-based habitats, 
providing dispersal corridors for some 
SRE fauna. These kinds of habitats 
can be important for burrowing 
species as they often occur on 
patches of deeper clay-loam soils, and 
for detritivore species that rely on 
dense leaf litter; however, they are 
often widespread and continuous. 
Both survey areas had very little of this 
habitat type owing to the generally 
hilly profile of the entire area. 

Mygalomorph 
spiders, 
pseudoscorpions, 
scorpions, and 
terrestrial 
isopods. 
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Habitat 
Category 

Habitat 
Suitability 

Coverage in 
the survey 
areas 

Justification SRE Groups Representative Site Image 

Undulating 
Low Hills 

Moderate/ 
Low 

Targeted 
Survey Area: 

13% 
 

Level 2 
Survey Area: 

0% 

These habitats are often comprised of 
gentle, open hill slopes with shallow 
gullies and small breakaways. These 
areas rarely feature dense vegetation 
and present limited complex sheltered 
habitats. These habitats often contain 
small, discontinuous outcrops and 
boulder piles on plains or open hill 
slopes. The low levels of habitat 
complexity, protection and isolation 
generally make these areas 
unsuitable for SRE species. The 
Targeted Survey Area had some low 
hills in the north, however the Level 2 
Survey Area had none of this habitat 
type. 

Mygalomorph 
spiders, 
selenopid 
spiders, 
pseudoscorpions, 
scorpions, and 
terrestrial 
isopods. 

 

Sandy/ 
Stony 
Plains 

Low 

Targeted 
Survey Area: 

2% 
 

Level 2 
Survey Area: 

2% 

These kinds of habitats can be 
important for burrowing species as 
they often occur on patches of 
deeper clay-loam soils, and for 
detritivore species that rely on dense 
leaf litter; however, they are often 
widespread and continuous. While 
moderately dense shrubland on the 
plains can provide patches of detrital 
microhabitats and deep soils suitable 
substrate for burrowing taxa, these 
habitats tend to provide very little 
protection and are often widespread 
and continuous. This habitat type was 
uncommon in both survey areas.  

Mygalomorph 
spiders, 
pseudoscorpions, 
scorpions, and 
terrestrial 
isopods. 
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 Table 4.3: Potential SRE invertebrate recorded during the current survey 

Taxon Locality Site SRE Habitat SRE Status No. 

ARACHNIDA      

Araneae      

Selenopidae      

Karaops sp. indet. Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-88 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-98 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-99 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-01 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-02 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-06 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-15 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-23 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-30 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-33 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-43 Gorge/ Gully Potential SRE 1 

Pseudoscorpiones      

Garypidae      

Synsphyronus `sp. PSE014 ` Targeted Survey Area - Ministers North SMNN-87 Hillcrest/ Hillslope Potential SRE 2 

 Targeted Survey Area - Ministers North SMNN-98 Gorge/ Gully Potential SRE 2 

 Targeted Survey Area - Ministers North SMNN-99 Gorge/ Gully Potential SRE 1 

Olpiidae      

Austrohorus `sp. PSE121` Targeted Survey Area - Ministers North SMNN-46 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-48 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-80 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-01 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-23 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-40 Gorge/ Gully Potential SRE 1 
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Taxon Locality Site SRE Habitat SRE Status No. 

Austrohorus `sp. PSE122` Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

Indolpium `sp. PSE118` Level 2 Survey Area - Yandicoogina Creek SMNN-40 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-43 Gorge/ Gully Potential SRE 1 

Indolpium `sp. PSE123` Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 2 

 Level 2 Survey Area - Yandicoogina Creek SMNN-01 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-33 Gorge/ Gully Potential SRE 1 

Olpiidae sp. indet. Targeted Survey Area - Ministers North SMNN-80 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-06 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-17 Gorge/ Gully Potential SRE 2 

 Level 2 Survey Area - Yandicoogina Creek SMNN-23 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-33 Gorge/ Gully Potential SRE 2 

 Level 2 Survey Area - Yandicoogina Creek SMNN-34 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-42 Gorge/ Gully Potential SRE 1 

Xenolpium `sp. Biologic-PSEU028` Targeted Survey Area - Ministers North SMNN-81 Hillcrest/ Hillslope Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-87 Hillcrest/ Hillslope Potential SRE 1 

Scorpiones      

Buthidae      

Lychas `multipunctatus complex` Level 2 Survey Area - Yandicoogina Creek YAN_2 Gorge/ Gully Potential SRE 1 

Lychas `sp. Biologic-SCOR001` Level 2 Survey Area - Yandicoogina Creek SMNN-15 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-17 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek YAN_2 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek YAN_1 Hillcrest/ Hillslope Potential SRE 1 

Urodacidae      

Urodacus sp. indet. Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

DIPLOPODA      

Spirobolida      

Trigoniulidae      

Austrostrophus `sp. clade A NGW-2020` Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 
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Taxon Locality Site SRE Habitat SRE Status No. 

 Level 2 Survey Area - Yandicoogina Creek SMNN-34 Gorge/ Gully Potential SRE 1 

GASTROPODA      

Bothriembryontidae      

Bothriembryon sp. indet. Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

MALACOSTRACA      

Isopoda      

Armadillidae      

Buddelundia `sp. 10MA` Level 2 Survey Area - Yandicoogina Creek YAN_2 Gorge/ Gully Potential SRE 1 

Buddelundia `sp. 48` Targeted Survey Area - Ministers North SMNN-86 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-02 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-21 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

Buddelundia `sp. 49` Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 1 

Buddelundia sp. indet. Targeted Survey Area - Ministers North SMNN-99 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-40 Gorge/ Gully Potential SRE 1 

Buddelundiinae sp. indet. Targeted Survey Area - Ministers North SMNN-98 Gorge/ Gully Potential SRE 1 

Grand Total     79 
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Figure 4.3: Potential SRE invertebrate fauna collected
during the current survey
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 5 DISCUSSION 

5.1 SRE habitat 

Gorge/ Gully habitat comprises rugged, sometimes steep-sided rocky valleys incised into 

the surrounding landscape. Vegetation within this habitat is variable depending on position 

in landscape and can be dense and complex in areas of soil deposition or sparse and 

simple where erosion has occurred. The vertical or near vertical faces offer consistent 

shade, plenty of sheltered aspects, complex microhabitats, and higher persistence of 

moisture. These habitats are often highly suitable for SRE fauna owing to the high 

protection from exposure, high complexity and moisture retention, and inherent isolation 

due to discontinuous landforms. Although Gorge/ Gully habitat comprises 24% of available 

habitat in the two survey areas (4% of Targeted Survey Area and 20% of Level 2 Survey 

Area), just over half of the survey effort (37 of 70 sites) was spent within it due to its 

suitability for SRE species. Hence, most of the invertebrate specimens collected in this 

survey were from this habitat type.  

The Yandicoogina Creek gorge of the Level 2 Survey Area was deep and well protected 

from the elements, however the high energy system of a riverine gorge would also mean 

that the isolation would be reduced due to flooding events. The presence of a number of 

Potential SRE species at multiple sites within the Level 2 Survey Area would point to a 

relatively high degree of connectivity throughout the gorge system and beyond the Survey 

Area. 

The Gorge/ Gully sites of the Targeted Survey Area were not associated with the Major 

Drainage of the Yandicoogina Creek and represent shallower gullies found within the more 

widespread Hillcrest/ Hillslope habitat. The Gorge/Gully habitat of the Targeted Survey 

Area were less deeply incised than those found in the Level 2 Survey Area and hence 

would afford less protection and isolation from the elements. However, the likelihood that 

Potential SRE species from this habitat type in the Targeted Survey Area being restricted 

to the Survey Area would be low due to their regular occurrence throughout the Hillcrest/ 

Hillslope habitat. 

Hillcrest/ Hillslope was the most common habitat type in both survey areas comprising 

69% (Targeted) and 64% (Level 2). This habitat type is ranked as High to Moderate 

suitability for SREs. This habitat type is spread throughout the immediate area between 

the inaccessible sections of the Targeted Survey Area (Figure 4.2) as well as around the 

Level 2 Survey Area. It would be reasonable to assume that the Potential SRE species 

occurring in this habitat type within the Targeted Survey Area and the Level 2 Survey Area 

would also be likely to occur in the Hillcrests and Hillslopes of the intervening areas. The 
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 the species. Buddelundiinae sp. indet. was collected in the Targeted Survey Area; 

however, the taxonomic status of the specimen is too uncertain to determine the likely 

regional distribution of this potentially new genus (S. Judd, pers. comm., 2020). 

The Bothriembryon snails were collected in the Level 2 Survey Area only. There is no 

systematic morphological taxonomy available for Bothriembryon in the Pilbara, and while 

it is currently thought that all Pilbara Bothriembryon records constitute the same species 

(currently referred to as Bothriembryon `Pilbara n. sp.`) further molecular and 

morphological analysis is needed to confirm (C. Whisson, pers. comm., 2020). 

 

6 CONCLUSION 

The desktop study identified that both survey areas are likely to contain highly prospective 

habitat for SREs, with 168 SRE invertebrate taxa recorded in the search area. The current 

field survey recorded six habitat types, of which two were ranked as High and Moderate 

to High (Gorge/ Gully and Hillcrest/ Hillslope), and nineteen Potential SRE taxa. None of 

the Potential SRE taxa appear likely to be restricted to either the Targeted Survey Area or 

the Level 2 Survey Area.  
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 matter for survival. Examples in the Pilbara include deep gullies and gorges, where many of 

these areas contain most of the above microhabitat types and therefore tend to be the richest 

areas. 

 

Figure 1. Habitat assessment diagram. 
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 Appendix B: WAM Database SRE Invertebrate Fauna Records 

 
Higher Taxon Family Lowest Taxonomic ID Status Count 
Arachnida     

Araneae Actinopodidae Missulena `marillana` Potential SRE 3 
  Missulena faulderi Confirmed SRE 3 
  Missulena langlandsi Confirmed SRE 4 
  Missulena rutraspina Widespread 2 
  Missulena sp. indet. Potential SRE 5 
 Barychelidae Aurecocrypta `HD1` Potential SRE 1 
  Aurecocrypta `MYG057` Potential SRE 1 
  Aurecocrypta `MYG246` Potential SRE 2 
  Aurecocrypta `MYG315` Potential SRE 2 
  Aurecocrypta `MYG316` Potential SRE 2 
  Aurecocrypta `MYG317` Potential SRE 1 
  Aurecocrypta sp. indet. Potential SRE 3 
  Barychelidae sp. indet. Potential SRE 5 
  Idiommata `MYG111` Potential SRE 2 
  Idiommata sp. indet. Potential SRE 1 
  Synothele `MYG055` Potential SRE 2 
  Synothele `MYG309` Potential SRE 5 
  Synothele `MYG311` Potential SRE 3 
  Synothele `xkarara` Potential SRE 4 
  Synothele sp. indet. Potential SRE 8 
 Halonoproctidae Conothele `MYG002` Potential SRE 12 
  Conothele `MYG279` Potential SRE 2 
  Conothele `MYG281` Potential SRE 3 
  Conothele `MYG282` Potential SRE 18 
  Conothele `MYG333` Potential SRE 2 
  Conothele `MYG525` Potential SRE 1 
  Conothele `MYG527` Potential SRE 7 
  Conothele `MYG533` Potential SRE 1 
  Conothele `MYG534` Potential SRE 1 
  Conothele `MYG539` Potential SRE 2 
  Conothele `MYG608` Potential SRE 1 
  Conothele sp. indet. Potential SRE 4 
 Idiopidae Eucyrtops sp. indet. Potential SRE 3 
  Gaius sp. indet. Potential SRE 1 
  Gaius tealei Widespread 20 
  Idiopidae sp. indet. Potential SRE 12 
  Idiosoma `MYG083` Potential SRE 3 
  Idiosoma `MYG085` Potential SRE 3 
  Idiosoma `MYG233` Potential SRE 1 
  Idiosoma `MYG305` Potential SRE 2 
  Idiosoma `MYG384` Potential SRE 7 
  Idiosoma sp. indet. Potential SRE 34 
 Nemesiidae Aname `marillana group` Potential SRE 5 
  Aname `MYG104` Potential SRE 1 
  Aname `MYG331` Potential SRE 1 
  Aname `MYG341` Potential SRE 1 
  Aname `MYG370` Potential SRE 1 
  Aname `MYG377` Potential SRE 1 
  Aname sp. indet. Potential SRE 63 
  Kwonkan `MYG006` Potential SRE 22 
  Kwonkan `MYG033` Potential SRE 7 
  Kwonkan `MYG088` Potential SRE 3 
  Kwonkan `MYG098` Potential SRE 1 
  Kwonkan `MYG195` Potential SRE 40 
  Kwonkan `MYG197` Potential SRE 3 
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 Higher Taxon Family Lowest Taxonomic ID Status Count 
  Kwonkan `MYG321` Potential SRE 1 
  Kwonkan `MYG323` Potential SRE 10 
  Kwonkan `MYG324` Potential SRE 1 
  Kwonkan `MYG325` Potential SRE 6 
  Kwonkan `MYG336` Potential SRE 3 
  Kwonkan `MYG337` Potential SRE 7 
  Kwonkan `MYG338` Potential SRE 4 
  Kwonkan `MYG339` Potential SRE 14 
  Kwonkan `MYG340` Potential SRE 2 
  Kwonkan `MYG341` Potential SRE 1 
  Kwonkan `MYG378` Potential SRE 1 
  Kwonkan `MYG379` Potential SRE 7 
  Kwonkan `MYG484` Potential SRE 7 
  Kwonkan `MYG524` Potential SRE 1 
  Kwonkan `MYG648` Potential SRE 2 
  Kwonkan `MYG653` Potential SRE 1 
  Kwonkan sp. indet. Potential SRE 23 
  Nemesiidae sp. indet. Potential SRE 11 
  Swolnpes `MYG234` Potential SRE 1 
  Teyl heuretes Confirmed SRE 2 
 Selenopidae Karaops `ARA001` Potential SRE 16 
  Karaops `ARA002` Potential SRE 1 
  Karaops banyjima Confirmed SRE 6 
  Karaops sp. indet. Potential SRE 7 

Pseudoscorpiones Atemnidae Anatemnus sp. indet. Potential SRE 1 
  Oratemnus sp. indet. Widespread 17 
 Chernetidae Haplochernes sp. indet. Widespread 3 
  Nesidiochernes sp. indet. Potential SRE 1 
  Sundochernes `PSE090` Potential SRE 1 
  Sundochernes sp. indet. Potential SRE 1 
  Troglochernes `PSE072` Potential SRE 5 
  Troglochernes sp. indet. Potential SRE 1 
 Chthoniidae Austrochthonius `pilbara` Widespread 11 
  Austrochthonius sp. indet. Widespread 2 
  Chthoniidae `sp. HLX PC056` Potential SRE 1 
  Chthoniidae `sp. HLX PC057` Potential SRE 1 
  Lagynochthonius `PSE039` Potential SRE 3 
  Lagynochthonius `PSE043` Potential SRE 1 
  Lagynochthonius `PSE045` Potential SRE 2 
  Lagynochthonius `PSE096` Potential SRE 1 
  Lagynochthonius `PSE097` Potential SRE 1 
  Lagynochthonius `sp. 2` Potential SRE 2 
  Lagynochthonius `sp. Packsaddle` Potential SRE 2 
  Lagynochthonius `sp. S4` Potential SRE 6 
  Lagynochthonius `yandi` Potential SRE 1 
  Lagynochthonius sp. indet. Potential SRE 1 
  Tyrannochthonius `HD1` Potential SRE 1 
  Tyrannochthonius `PSE046` Potential SRE 3 
  Tyrannochthonius `PSE050` Potential SRE 3 
  Tyrannochthonius `PSE055` Potential SRE 1 
  Tyrannochthonius `sp. B37` Potential SRE 1 
  Tyrannochthonius `sp. indet.` Potential SRE 1 
  Tyrannochthonius `sp. MA` Potential SRE 1 
  Tyrannochthonius `sp. S4` Potential SRE 5 
  Tyrannochthonius `sp. S5` Potential SRE 1 
 Garypidae Synsphyronus `PSE014 long hand 2` Potential SRE 1 
  Synsphyronus gracilis Widespread 5 
  Synsphyronus heptatrichus Widespread 10 
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  Synsphyronus sp. indet. Potential SRE 3 
 Garypinidae Solinus `sp. nov.` Potential SRE 1 
  Solinus sp. indet. Potential SRE 3 
 Hyidae Indohya `PSE005` Potential SRE 8 
  Indohya `PSE150` Potential SRE 1 
 Olpiidae `Genus 7/4` `PSE118` Potential SRE 1 
  `Genus 7/4` sp. indet. Potential SRE 5 
  `PSEAAA` `HD4` Potential SRE 1 
  Austrohorus `M1` Potential SRE 1 
  Austrohorus `M2` Potential SRE 1 
  Austrohorus `PSE119` Potential SRE 9 
  Austrohorus `PSE120` Potential SRE 1 
  Austrohorus `PSE121` Potential SRE 1 
  Austrohorus `PSE122` Potential SRE 2 
  Austrohorus sp. indet. Potential SRE 5 
  Beierolpium `8/2` Potential SRE 2 
  Beierolpium `8/4` Potential SRE 2 
  Beierolpium `HD1` Potential SRE 1 
  Beierolpium `HD2` Potential SRE 1 
  Beierolpium `M1` Potential SRE 1 
  Beierolpium `PSE126` Potential SRE 1 
  Beierolpium `sp. 1` Potential SRE 2 
  Beierolpium `sp. 8/2` Potential SRE 5 
  Beierolpium `sp. 8/3` Potential SRE 25 
  Beierolpium `sp. 8/4 (small)` Potential SRE 11 
  Beierolpium `sp. 8/4 lge` Potential SRE 3 
  Beierolpium `sp. 8/4 small` Potential SRE 1 
  Beierolpium `sp. 8/4` Potential SRE 31 
  Beierolpium sp. indet. Potential SRE 10 
  Euryolpium sp. indet. Potential SRE 10 
  Indolpium `PSE118` Potential SRE 1 
  Indolpium `PSE123` Potential SRE 6 
  Indolpium `PSE124` Potential SRE 1 
  Indolpium `PSE125` Potential SRE 1 
  Indolpium sp. indet. Potential SRE 22 
  Olpiidae `Helix sp. H-PO016` Potential SRE 1 
  Olpiidae `sp. MA` Potential SRE 1 
  Olpiidae sp. indet. Potential SRE 34 
  Xenolpium `PSE033` Potential SRE 1 
  Xenolpium `PSE120` Potential SRE 2 
  Xenolpium `sp. 1` Potential SRE 4 
  Xenolpium `sp. 2` Potential SRE 1 
  Xenolpium sp. indet. Potential SRE 24 

Scorpiones Buthidae Lychas sp. indet. Potential SRE 1 
 Urodacidae Urodacus sp. indet. Potential SRE 7 
Crustacea     

Isopoda Armadillidae Armadillidae sp. indet. Potential SRE 7 
  Buddelundia `10ma` Potential SRE 6 
  Buddelundia `14cr` Potential SRE 1 
  Buddelundia `sp. 77` Potential SRE 6 
  Buddelundia sp. indet. Potential SRE 11 
 Philosciidae ?Andricophiloscia sp. indet. Potential SRE 1 
  Laevophiloscia sp. indet. Potential SRE 1 
  Philosciidae `sp. B03` Potential SRE 2 
  Philosciidae `sp. B04` Potential SRE 1 
  Philosciidae `sp. B10` Potential SRE 1 
  Philosciidae `sp. B16` Potential SRE 1 
  Philosciidae sp. indet. Potential SRE 2 
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Diplopoda     

Polydesmida Paradoxosomatidae Antichiropus `DIP006` Confirmed SRE 2 
  Antichiropus `DIP007` Confirmed SRE 2 
  Antichiropus `DNA06` Confirmed SRE 1 
  Antichiropus `wonmunna` `DIP 163` Confirmed SRE 4 
  Antichiropus cirratus Confirmed SRE 22 
  Antichiropus lucyae Confirmed SRE 3 
  Antichiropus pendiculus Confirmed SRE 11 
  Antichiropus sp. indet. Confirmed SRE 3 
  Paradoxosomatidae sp. indet. Confirmed SRE 1 

Spirobolida Trigoniulidae Austrostrophus `clade A` Potential SRE 1 
  Austrostrophus `clade E` Potential SRE 4 
  Austrostrophus `DIP018` Potential SRE 4 
  Austrostrophus sp. indet. Potential SRE 79 
  Austrostrophus stictopygus Potential SRE 66 
  Trigoniulidae sp. indet. Potential SRE 6 
 (blank) Spirobolida sp. indet. Potential SRE 1 
Gastropoda     

Stylommatophora Bothriembryontidae Bothriembryon `Pilbara` n.sp. Potential SRE 107 
 Camaenidae Gen. nov. `Mount Robinson` n.sp. Potential SRE 7 
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Appendix C: Site Data 

Site Survey 
Area Latitude Longitude Date Habitat Type Landform 

SRE 
Suitabilit
y 

Slope Aspect Outcropping Leaf Litter 
Availability 

Soil 
Type 

Draina
ge 

Shade 
Availability 

SMNN
-01 

Level 2 -22.8296 119.1385 10/09/
2019 

Gorge/Gully Cliff Moderate
/ High 

Steep South/ 
West 

Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Gully High 80-
100% 

SMNN
-02 Level 2 -22.8300 119.1400 10/09/

2019 Gorge/Gully Cliff Moderate Low South Moderate 
Outcropping 

Few Large 
Patches 

Loamy 
Sand Creek High 80-

100% 

SMNN
-03 Level 2 -22.8291 119.1417 

10/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low Flat Flat Negligible 

Many Small 
Patches 

Clay 
Loam Creek 

Medium 40-
60% 

SMNN
-04 Level 2 -22.8296 119.1430 

10/09/
2019 

Hillcrest/ Upper 
Hillslope 

Breakawa
y 

Moderate
/ Low Steep North 

Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

Negligible 
<5% 

SMNN
-05 Level 2 -22.8302 119.1432 10/09/

2019 
Hillcrest/ Upper 
Hillslope Other Low Flat Flat Limited 

Outcropping 
None 
Discernible 

Loamy 
Sand 

Negligi
ble 

Negligible 
<5% 

SMNN
-06 Level 2 -22.8287 119.1427 

10/09/
2019 Gorge/Gully Cliff 

Moderate
/ High Steep South 

Extensive 
Outcropping 

Many Small 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-07 

Level 2 -22.8275 119.1497 10/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low 

Flat Flat Limited 
Outcropping 

Evenly 
Spread 

Loamy 
Sand 

River Medium 40-
60% 

SMNN
-08 Level 2 -22.8283 119.1502 10/09/

2019 Gorge/Gully Cliff Moderate
/ Low Steep North Major 

Outcropping 
Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

Negligible 
<5% 

SMNN
-09 Level 2 -22.8282 119.1500 

10/09/
2019 

Major Drainage 
Line 

Boulders/ 
Rockpiles 

Moderate
/ High Flat Flat 

Major 
Outcropping 

Few Large 
Patches 

Loamy 
Sand 

Wetlan
d 

Med to High 
60-80% 

SMNN
-10 Level 2 -22.8275 119.1489 10/09/

2019 Gorge/Gully Cliff Moderate
/ High Flat South Limited 

Outcropping 
Many Small 
Patches 

Loamy 
Sand Creek High 80-

100% 
SMNN
-11 Level 2 -22.8274 119.1479 

10/09/
2019 Gorge/Gully Cliff 

Moderate
/ High Low South 

Moderate 
Outcropping 

Few Large 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-12 

Level 2 -22.8280 119.1466 10/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low 

Flat Flat Limited 
Outcropping 

Evenly 
Spread 

Loamy 
Sand 

Creek Low to Med 
20-40% 

SMNN
-13 Level 2 -22.8283 119.1453 

10/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low Flat Flat 

Limited 
Outcropping 

Many Large 
Patches 

Loamy 
Sand Creek 

Med to High 
60-80% 

SMNN
-14 

Level 2 -22.8268 119.1419 10/09/
2019 

Gorge/Gully Breakawa
y 

Moderate
/ Low 

Steep West Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

Low to Med 
20-40% 

SMNN
-15 Level 2 -22.8267 119.1498 11/09/

2019 Gorge/Gully Cliff Moderate Steep West Moderate 
Outcropping 

None 
Discernible 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-16 

Level 2 -22.8289 119.1480 11/09/
2019 

Gorge/Gully Gully Moderate
/ High 

Flat North/ 
West 

Major 
Outcropping 

Few Large 
Patches 

Loamy 
Sand 

Gully High 80-
100% 

SMNN
-17 Level 2 -22.8260 119.1530 

11/09/
2019 Gorge/Gully 

Outcroppi
ng at end 
of ridge 
line  

Moderate 
Moder
ate South 

Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

Medium 40-
60% 
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Site Survey 

Area Latitude Longitude Date Habitat Type Landform 
SRE 
Suitabilit
y 

Slope Aspect Outcropping Leaf Litter 
Availability 

Soil 
Type 

Draina
ge 

Shade 
Availability 

SMNN
-18 

Level 2 -22.8270 119.1537 11/09/
2019 

Gorge/Gully Hillslope Moderate
/ Low 

Steep North Major 
Outcropping 

None 
Discernible 

Loamy 
Sand 

Negligi
ble 

Low 5-20% 

SMNN
-19 Level 2 -22.8258 119.1542 

11/09/
2019 Gorge/Gully Cliff Moderate Low South Negligible 

None 
Discernible 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-20 Level 2 -22.8263 119.1550 

11/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low Flat Flat Negligible 

Few Large 
Patches 

Loamy 
Sand Creek 

Low to Med 
20-40% 

SMNN
-21 

Level 2 -22.8250 119.1564 11/09/
2019 

Gorge/Gully Gully Moderate
/ High 

Steep South/ 
West 

Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-22 Level 2 -22.8261 119.1572 11/09/

2019 Gorge/Gully Hillslope Moderate
/ Low 

Moder
ate North Major 

Outcropping 
None 
Discernible 

Loamy 
Sand 

Negligi
ble 

Low to Med 
20-40% 

SMNN
-23 

Level 2 -22.8248 119.1585 11/09/
2019 

Gorge/Gully Boulders/ 
Rockpiles 

Moderate Steep South Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

Medium 40-
60% 

SMNN
-24 

Level 2 -22.8255 119.1602 11/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low 

Flat Flat Negligible Few Large 
Patches 

Loamy 
Sand 

Creek Low to Med 
20-40% 

SMNN
-25 Level 2 -22.8251 119.1605 11/09/

2019 Gorge/Gully Cliff Moderate Steep South Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

Low to Med 
20-40% 

SMNN
-26 Level 2 -22.8269 119.1606 

11/09/
2019 Gorge/Gully 

Boulders/ 
Rockpiles 

Moderate
/ Low 

Moder
ate 

North/ 
East 

Moderate 
Outcropping Scarce 

Loamy 
Sand 

Negligi
ble Low 5-20% 

SMNN
-27 Level 2 -22.8277 119.1611 11/09/

2019 Gorge/Gully Gully Moderate Flat North Major 
Outcropping 

Many Small 
Patches 

Loamy 
Sand Gully High 80-

100% 

SMNN
-28 Level 2 -22.8252 119.1588 

11/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low Flat Flat Negligible 

Evenly 
Spread 

Loamy 
Sand Creek 

Negligible 
<5% 

SMNN
-29 Level 2 -22.8246 119.1629 

11/09/
2019 Gorge/Gully Cliff Moderate 

Moder
ate South 

Limited 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-30 Level 2 -22.8249 119.1622 11/09/

2019 Gorge/Gully Gully Moderate
/ High Low South/

East 
Moderate 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-31 Level 2 -22.8259 119.1629 

11/09/
2019 Gorge/Gully Wetland 

Moderate
/ High Flat Flat 

Limited 
Outcropping 

Many Large 
Patches 

Clay 
Loam 

Wetlan
d 

Med to High 
60-80% 

SMNN
-32 Level 2 -22.8244 119.1639 12/09/

2019 Gorge/Gully Cliff Moderate Flat South Moderate 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-33 Level 2 -22.8259 119.1653 

12/09/
2019 Gorge/Gully Gully 

Moderate
/ High 

Moder
ate West 

Minor 
Outcropping 

Evenly 
Spread 

Loamy 
Sand Creek 

High 80-
100% 

SMNN
-34 Level 2 -22.8246 119.1663 12/09/

2019 Gorge/Gully Cliff Moderate Low South Limited 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-35 Level 2 -22.8254 119.1738 

12/09/
2019 

Hillcrest/ Upper 
Hillslope Ridge line  

Moderate
/ Low 

Very 
Steep North 

Major 
Outcropping 

Few Small 
Patches 

Loamy 
Sand 

Negligi
ble 

Low to Med 
20-40% 

SMNN
-36 Level 2 -22.8246 119.1727 12/09/

2019 
Major Drainage 
Line 

Sand 
Plain 

Moderate
/ Low Flat Flat Negligible Scarce Sand Negligi

ble 
Negligible 
<5% 

SMNN
-37 Level 2 -22.8241 119.1724 12/09/

2019 
Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low Flat Flat Negligible Many Small 

Patches 
Loamy 
Sand Creek Low to Med 

20-40% 
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Area Latitude Longitude Date Habitat Type Landform 
SRE 
Suitabilit
y 

Slope Aspect Outcropping Leaf Litter 
Availability 

Soil 
Type 

Draina
ge 

Shade 
Availability 

SMNN
-38 

Level 2 -22.8229 119.1730 12/09/
2019 

Sandy/ Stony 
Plain 

Stony 
Plain 

Low Flat Flat Negligible Few Small 
Patches 

Clayey 
Sand 

Negligi
ble 

Low 5-20% 

SMNN
-39 Level 2 -22.8239 119.1704 

12/09/
2019 

Hillcrest/ Upper 
Hillslope 

Boulders/ 
Rockpiles Moderate Steep South 

Major 
Outcropping Scarce 

Loamy 
Sand 

Negligi
ble 

Medium 40-
60% 

SMNN
-40 

Level 2 -22.8238 119.1695 12/09/
2019 

Gorge/Gully Cliff Moderate
/ High 

Steep South/ 
West 

Major 
Outcropping 

Scarce Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-41 Level 2 -22.8262 119.1699 

12/09/
2019 Gorge/Gully 

Ironstone 
Outcrops 

Moderate
/ Low Low North 

Major 
Outcropping Scarce 

Loamy 
Sand 

Negligi
ble Low 5-20% 

SMNN
-42 

Level 2 -22.8270 119.1680 12/09/
2019 

Gorge/Gully Gully Moderate Moder
ate 

North Major 
Outcropping 

Many Small 
Patches 

Loamy 
Sand 

Gully High 80-
100% 

SMNN
-43 Level 2 -22.8256 119.1678 

12/09/
2019 Gorge/Gully Cliff 

Moderate
/ Low Cliff North Negligible 

Many Small 
Patches 

Loamy 
Sand Gully 

High 80-
100% 

SMNN
-44 Level 2 -22.8250 119.1679 

12/09/
2019 

Major Drainage 
Line 

Major 
Drainage 
Line 

Moderate
/ Low Flat Flat Negligible 

Few Small 
Patches 

Clayey 
Sand Creek 

Medium 40-
60% 

SMNN
-45 

Level 2 -22.8245 119.1680 12/09/
2019 

Gorge/Gully Breakawa
y 

Moderate
/ High 

Steep South Major 
Outcropping 

Many Small 
Patches 

Loamy 
Sand 

Negligi
ble 

High 80-
100% 

SMNN
-46 Targeted -22.8149 119.1362 6/04/2

020 Gorge/Gully Gully Moderate
/ High 

Moder
ate 

North/ 
West 

Extensive 
Outcropping 

Few Large 
Patches 

Clay 
Loam Gully Low to Med 

20-40% 
SMNN
-47 

Targeted -22.8142 119.1389 6/04/2
020 

Undulating Low 
Hills 

Stony 
Plain 

Low Low Flat Negligible None 
Discernible 

Clay 
Loam 

Sheet 
Flow 

Negligible 
<5% 

SMNN
-48 Targeted -22.8128 119.1402 6/04/2

020 Gorge/Gully Gully Moderate
/ High Steep South/ 

West 
Extensive 
Outcropping 

Few Large 
Patches 

Clay 
Loam Gully Med to High 

60-80% 
SMNN
-79 

Targeted -22.8138 119.1439 6/04/2
020 

Hillcrest/ Upper 
Hillslope 

Hillslope Low Low North Negligible Scarce Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-80 Targeted -22.8137 119.1475 

6/04/2
020 Gorge/Gully Gully Moderate Steep South 

Extensive 
Outcropping 

Few Small 
Patches 

Clay 
Loam Gully Low 5-20% 

SMNN
-81 Targeted -22.8122 119.1481 6/04/2

020 
Hillcrest/ 
Hillslope 

Breakawa
y Moderate Steep South Extensive 

Outcropping 
Few Small 
Patches 

Clay 
Loam 

Negligi
ble Low 5-20% 

SMNN
-82 Targeted -22.8109 119.1448 6/04/2

020 
Hillcrest/ Upper 
Hillslope Hillslope Low Moder

ate South Limited 
Outcropping 

None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-83 

Targeted -22.8136 119.1428 6/04/2
020 

Gorge/Gully Gully Moderate Steep North Extensive 
Outcropping 

Few Small 
Patches 

Clay 
Loam 

Gully Low to Med 
20-40% 

SMNN
-84 Targeted -22.8135 119.1497 7/04/2

020 
Hillcrest/ Upper 
Hillslope Hillslope Low Moder

ate 
South/
East 

Limited 
Outcropping 

None 
Discernible 

Clay 
Loam 

Negligi
ble Low 5-20% 

SMNN
-85 

Targeted -22.8085 119.1497 7/04/2
020 

Hillcrest/ Upper 
Hillslope 

Hillslope Low Moder
ate 

North Limited 
Outcropping 

None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-86 Targeted -22.8078 119.1471 7/04/2

020 Gorge/Gully Gully Moderate Moder
ate West Extensive 

Outcropping 
Few Small 
Patches 

Clay 
Loam Gully Low to Med 

20-40% 
SMNN
-87 Targeted -22.8099 119.1469 7/04/2

020 
Hillcrest/ 
Hillslope 

Breakawa
y 

Moderate
/ High 

Very 
Steep South Extensive 

Outcropping Scarce Clay 
Loam 

Negligi
ble 

Medium 40-
60% 

SMNN
-88 Targeted -22.8059 119.1416 7/04/2

020 Gorge/Gully Gully Moderate
/ High Steep South Major 

Outcropping 
Few Large 
Patches 

Clay 
Loam Gully Low 5-20% 
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Area Latitude Longitude Date Habitat Type Landform 
SRE 
Suitabilit
y 

Slope Aspect Outcropping Leaf Litter 
Availability 

Soil 
Type 

Draina
ge 

Shade 
Availability 

SMNN
-89 

Targeted -22.8075 119.1404 7/04/2
020 

Hillcrest/ Upper 
Hillslope 

Hillslope Low Low North/ 
East 

Negligible None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-90 Targeted -22.8060 119.1444 

7/04/2
020 

Hillcrest/ Upper 
Hillslope Hillslope Low Low 

South/
East 

Limited 
Outcropping 

None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-91 

Targeted -22.8087 119.1421 7/04/2
020 

Hillcrest/ Upper 
Hillslope 

Footslope Low Steep East Negligible None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-92 Targeted -22.7887 119.1455 

7/04/2
020 

Sandy/ Stony 
Plain 

Stony 
Plain Low Flat Flat Negligible Scarce 

Clay 
Loam Creek Low 5-20% 

SMNN
-93 

Targeted -22.7872 119.1434 7/04/2
020 

Undulating Low 
Hills 

Hillslope Low Low South/
East 

Limited 
Outcropping 

Few Small 
Patches 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-94 Targeted -22.7860 119.1373 

7/04/2
020 

Undulating Low 
Hills Hillslope Low Low North Negligible 

None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-95 

Targeted -22.7818 119.1338 7/04/2
020 

Cleared Cleared N/A Flat Flat Negligible None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-96 Targeted -22.7823 119.1357 7/04/2

020 
Drainage Area/ 
Floodplain 

Drainage 
Area/ 
Floodplain 

Low Flat Flat Negligible Scarce Clay 
Loam 

Sheet 
Flow 

Negligible 
<5% 

SMNN
-97 Targeted -22.8126 119.1365 8/04/2

020 
Hillcrest/ Upper 
Hillslope Hillslope Low Moder

ate South Negligible None 
Discernible 

Clay 
Loam 

Negligi
ble 

Negligible 
<5% 

SMNN
-98 

Targeted -22.8113 119.1358 8/04/2
020 

Gorge/Gully Gully Moderate
/ Low 

Steep South Major 
Outcropping 

None 
Discernible 

Clay 
Loam 

Gully Negligible 
<5% 

SMNN
-99 Targeted -22.8105 119.1378 8/04/2

020 Gorge/Gully Gully Moderate
/ High 

Moder
ate South Major 

Outcropping 
Few Small 
Patches 

Clay 
Loam Gully Low to Med 

20-40% 
SMNN
-100 

Targeted 
 -22.8092 119.1392 8/04/2

020 
Hillcrest/ 
Hillslope 

Cliff Moderate
/ High Cliff South Major 

Outcropping Scarce Clay 
Loam 

Negligi
ble 

Medium 40-
60% 
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Taxon Locality Site SRE Habitat SRE Status No. 

ARACHNIDA      

Araneae      

Selenopidae      

Karaops sp. indet. Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-88 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-98 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-99 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-01 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-02 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-06 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-15 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-23 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-30 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-33 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-43 Gorge/ Gully Potential SRE 1 

Pseudoscorpiones      

Garypidae      

Synsphyronus `sp. PSE014 ` Targeted Survey Area - Ministers North SMNN-87 Hillcrest/ Hillslope Potential SRE 2 

 Targeted Survey Area - Ministers North SMNN-98 Gorge/ Gully Potential SRE 2 

 Targeted Survey Area - Ministers North SMNN-99 Gorge/ Gully Potential SRE 1 

Olpiidae      

Austrohorus `sp. PSE121` Targeted Survey Area - Ministers North SMNN-46 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-48 Gorge/ Gully Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-80 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-01 Gorge/ Gully Potential SRE 1 
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 Level 2 Survey Area - Yandicoogina Creek SMNN-23 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-40 Gorge/ Gully Potential SRE 1 

Austrohorus `sp. PSE122` Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

Indolpium `sp. PSE118` Level 2 Survey Area - Yandicoogina Creek SMNN-40 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-43 Gorge/ Gully Potential SRE 1 

Indolpium `sp. PSE123` Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 2 

 Level 2 Survey Area - Yandicoogina Creek SMNN-01 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-33 Gorge/ Gully Potential SRE 1 

Olpiidae sp. indet. Targeted Survey Area - Ministers North SMNN-80 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-06 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-17 Gorge/ Gully Potential SRE 2 

 Level 2 Survey Area - Yandicoogina Creek SMNN-23 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-33 Gorge/ Gully Potential SRE 2 

 Level 2 Survey Area - Yandicoogina Creek SMNN-34 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-42 Gorge/ Gully Potential SRE 1 

Xenolpium `sp. Biologic-PSEU028` Targeted Survey Area - Ministers North SMNN-81 Hillcrest/ Hillslope Potential SRE 1 

 Targeted Survey Area - Ministers North SMNN-87 Hillcrest/ Hillslope Potential SRE 1 

Scorpiones      

Buthidae      

Lychas `multipunctatus complex` Level 2 Survey Area - Yandicoogina Creek YAN_2 Gorge/ Gully Potential SRE 1 

Lychas `sp. Biologic-SCOR001` Level 2 Survey Area - Yandicoogina Creek SMNN-15 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-17 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek YAN_2 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek YAN_1 Hillcrest/ Hillslope Potential SRE 1 

Urodacidae      

Urodacus sp. indet. Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 
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CHILOPODA      

Geophilomorpha      

Geophilomorpha sp. indet. Targeted Survey Area - Ministers North SMNN-88 Gorge/ Gully Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-34 Gorge/ Gully Widespread 1 

Scolopendromorpha      

Scolopendridae      

Cormocephalus sp. indet. Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Widespread 1 

DIPLOPODA      

Spirobolida      

Trigoniulidae      

Austrostrophus `sp. clade A NGW-2020` Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-34 Gorge/ Gully Potential SRE 1 

GASTROPODA      

Achatinidae      

Eremopeas interioris Level 2 Survey Area - Yandicoogina Creek SMNN-09 Major Drainage Line Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-43 Gorge/ Gully Widespread 1 

Bothriembryontidae      

Bothriembryon sp. indet. Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

Pupillidae      

Gastrocopta sp. indet. Level 2 Survey Area - Yandicoogina Creek SMNN-09 Major Drainage Line Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-34 Gorge/ Gully Widespread 1 

Pupoides sp. indet. Level 2 Survey Area - Yandicoogina Creek SMNN-09 Major Drainage Line Widespread 1 

MALACOSTRACA      

Isopoda      
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Armadillidae      

Buddelundia `sp. 10MA` Level 2 Survey Area - Yandicoogina Creek YAN_2 Gorge/ Gully Potential SRE 1 

Buddelundia `sp. 16` Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Widespread 1 

 Targeted Survey Area - Ministers North SMNN-88 Gorge/ Gully Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-02 Gorge/ Gully Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-10 Gorge/ Gully Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Widespread 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-34 Gorge/ Gully Widespread 1 

Buddelundia `sp. 48` Targeted Survey Area - Ministers North SMNN-86 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-02 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-11 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-21 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-25 Gorge/ Gully Potential SRE 1 

Buddelundia `sp. 49` Targeted Survey Area - Ministers North SMNN-100 Hillcrest/ Hillslope Potential SRE 1 

Buddelundia sp. indet. Targeted Survey Area - Ministers North SMNN-99 Gorge/ Gully Potential SRE 1 

 Level 2 Survey Area - Yandicoogina Creek SMNN-40 Gorge/ Gully Potential SRE 1 

Buddelundiinae sp. indet. Targeted Survey Area - Ministers North SMNN-98 Gorge/ Gully Potential SRE 1 

Grand Total     79 
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Species/OTU 
Number of 

specimens from 
Study 

Unique to 
Study 
Area? 

Linear 
Distance 

Synsphyronus ̀ sp. PSE014` 3 Yes 1.15km 

Indolpium ̀ sp. PSE123` 6 Yes 7.31km 

Xenolpium ̀ sp. Biologic-PSEU028` 2 Yes 0.28km 

Austrohorus ̀ sp. PSE121` 6 Yes 3.56km 

Austrohorus ̀sp. PSE122` 1 Yes 4.02km 

Indolpium ̀ sp. PSE118` 2 No 56.9km 

Scorpiones 4   

Lychas ̀ sp. Biologic-SCOR001` 4 No 63.06km 

3.1 Spirobolida 

The three specimens sequenced from the study area fell into a single OTU, with 9 other specimens (Fig 

3.1.1). Austrostrophus `sp. clade A NGW-2020` had intraspecific genetic divergences less than 5.05%, 

and was greater than 7.45% divergent from the next closest OTU (Table 3.1.1). Austrostrophus `sp. 

clade A NGW-2020` was not restricted to the study area, and had a linear distribution of over 64km 

(Table 3.1). 

 

Figure 3.1.1: Maximum Likelihood phylogeny showing relationships among specimens. Numbers are 

bootstrap values. 
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Table 3.1.1: Genetic distances among specimens. Colours correspond to OTUs in Fig 3.1.1, and grey boxes indicate intraspecific genetic distances. 
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BMR01726_1860_Austrostrophus sp. indet. 0.91 1.22 2.83 2.43 2.58 2.58 2.28 5.02 4.56 4.71 4.71 7.75 8.36 8.21 8.21 9.84 9.73 9.73 10.03 9.92 10.39 18.87
BMR01727_1860_Austrostrophus sp. indet. 0.91 0.91 2.52 2.13 2.28 2.28 1.98 4.71 4.26 4.41 4.41 7.60 8.36 8.21 8.21 9.53 9.42 9.42 10.03 9.92 10.39 18.72
BMR01728_1860_Austrostrophus sp. indet. 1.22 0.91 2.52 2.13 2.28 2.28 1.98 4.71 4.26 4.41 4.41 7.45 8.36 8.21 8.21 9.53 9.42 9.42 10.03 9.92 10.39 18.57
MN436740_Austrostrophus sp. clade A NGW-2020_2.83 2.52 2.52 0.31 0.47 0.47 1.10 4.72 4.25 4.40 4.40 7.86 7.70 7.55 7.55 9.12 9.12 8.96 9.75 9.43 9.90 19.06
MN436741_Austrostrophus sp. clade A NGW-2020_2.43 2.13 2.13 0.31 0.15 0.15 0.76 4.41 3.95 4.10 4.10 7.75 7.60 7.45 7.45 9.06 8.97 8.97 9.57 9.43 9.90 18.11
MN436748_Austrostrophus sp. clade A NGW-2020_2.58 2.28 2.28 0.47 0.15 0.30 0.91 4.56 4.10 4.26 4.26 7.90 7.75 7.60 7.60 9.22 9.12 9.12 9.73 9.59 10.07 18.27
MN436751_Austrostrophus sp. clade A NGW-2020_2.58 2.28 2.28 0.47 0.15 0.30 0.91 4.26 4.10 4.26 4.26 7.60 7.45 7.30 7.30 8.91 8.82 8.82 9.42 9.27 9.74 17.96
MN436752_Austrostrophus sp. clade A NGW-2020_2.28 1.98 1.98 1.10 0.76 0.91 0.91 4.56 4.10 4.26 4.26 7.90 7.90 7.75 7.75 9.22 9.12 9.12 9.73 9.59 10.07 18.42
MN436745_Austrostrophus sp. BMR00056_ 5.02 4.71 4.71 4.72 4.41 4.56 4.26 4.56 0.76 0.91 0.91 7.60 7.60 7.75 7.75 8.91 8.82 8.51 10.49 10.57 10.71 17.96
MN436746_Austrostrophus sp. BMR00057_ 4.56 4.26 4.26 4.25 3.95 4.10 4.10 4.10 0.76 0.15 0.46 7.75 7.14 7.30 7.30 8.75 8.66 8.36 10.03 10.08 10.39 18.42
MN436753_Austrostrophus sp. BMR00067_ 4.71 4.41 4.41 4.40 4.10 4.26 4.26 4.26 0.91 0.15 0.61 7.90 7.30 7.45 7.45 8.91 8.82 8.51 10.18 10.24 10.55 18.57
MN436754_Austrostrophus sp. BMR00068_ 4.71 4.41 4.41 4.40 4.10 4.26 4.26 4.26 0.91 0.46 0.61 7.90 6.99 7.14 7.14 8.59 8.51 8.21 9.88 9.92 10.07 18.42
MN436750_Austrostrophus sp. clade E NGW-2020_7.75 7.60 7.45 7.86 7.75 7.90 7.60 7.90 7.60 7.75 7.90 7.90 8.36 8.51 8.51 9.38 9.42 9.73 11.09 11.06 11.04 20.24
MN551634_Austrostrophus sp. WAM T148560_ 8.36 8.36 8.36 7.70 7.60 7.75 7.45 7.90 7.60 7.14 7.30 6.99 8.36 1.22 1.22 7.97 7.90 7.90 8.82 8.94 9.42 18.72
MN551635_Austrostrophus sp. WAM T148561_ 8.21 8.21 8.21 7.55 7.45 7.60 7.30 7.75 7.75 7.30 7.45 7.14 8.51 1.22 0.00 8.13 8.06 8.06 9.57 9.76 10.23 18.42
MN551636_Austrostrophus sp. WAM T148765_ 8.21 8.21 8.21 7.55 7.45 7.60 7.30 7.75 7.75 7.30 7.45 7.14 8.51 1.22 0.00 8.13 8.06 8.06 9.57 9.76 10.23 18.42
MN436739_Austrostrophus sp. BMR00050_ 9.84 9.53 9.53 9.12 9.06 9.22 8.91 9.22 8.91 8.75 8.91 8.59 9.38 7.97 8.13 8.13 0.00 1.09 5.16 5.20 5.36 19.88
MN436742_Austrostrophus sp. BMR00053_ 9.73 9.42 9.42 9.12 8.97 9.12 8.82 9.12 8.82 8.66 8.82 8.51 9.42 7.90 8.06 8.06 0.00 1.22 5.02 5.20 5.36 19.48
MN436749_Austrostrophus sp. BMR00062_ 9.73 9.42 9.42 8.96 8.97 9.12 8.82 9.12 8.51 8.36 8.51 8.21 9.73 7.90 8.06 8.06 1.09 1.22 5.32 5.37 5.52 19.18
MN436743_Austrostrophus sp. clade F NGW-2020_10.03 10.03 10.03 9.75 9.57 9.73 9.42 9.73 10.49 10.03 10.18 9.88 11.09 8.82 9.57 9.57 5.16 5.02 5.32 0.00 0.81 19.48
MN436747_Austrostrophus sp. clade F NGW-2020_9.92 9.92 9.92 9.43 9.43 9.59 9.27 9.59 10.57 10.08 10.24 9.92 11.06 8.94 9.76 9.76 5.20 5.20 5.37 0.00 0.65 19.54
MN436744_Austrostrophus sp. clade F NGW-2020_10.39 10.39 10.39 9.90 9.90 10.07 9.74 10.07 10.71 10.39 10.55 10.07 11.04 9.42 10.23 10.23 5.36 5.36 5.52 0.81 0.65 19.68
MF187405_Atopochetus anaticeps 18.87 18.72 18.57 19.06 18.11 18.27 17.96 18.42 17.96 18.42 18.57 18.42 20.24 18.72 18.42 18.42 19.88 19.48 19.18 19.48 19.54 19.68
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3.2 Pseudoscorpiones 

The 20 successfully sequenced pseudoscorpion specimens belonged to two families; these were 

Garypidae and Olpiidae, which are addressed separately below. 

3.2.1 Garypidae 

The three samples that were successfully sequenced formed a single OTU, that did not match any other 

sequences in the analysis (Fig. 3.2.1.1). This OTU, Synsphyronus `sp. PSE014`, had low intraspecific 

genetic distances (<1.38%), and was over 17% divergent from the next closest related OTU (Table 

3.2.1.1). Synsphyronus ̀ sp. PSE014` was restricted to the Study Area (Targeted Survey Area only) and 

had a linear geographic distance 1.15km (Table 3.1). 

 

 

Figure 3.2.1.1: Maximum Likelihood phylogeny showing relationships among specimens. Numbers are 

bootstrap values. 
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Table 3.2.1.1: Genetic distances among specimens. Colours correspond to OTUs in Fig 3.2.1.1, and grey boxes indicate intraspecific genetic distances. 
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BMR01749_1860_Synsphronus `PSE014 (8/2 long Pilbara)` 1.07 1.38 17.43 17.89 18.27 18.81 18.81 18.81 18.81 18.50 20.80 20.49 18.35 16.67 22.02
BMR01750_1860_Synsphronus `PSE014 (8/2 long Pilbara)` 1.07 0.61 17.25 18.02 18.40 18.93 18.93 18.93 18.93 18.63 20.61 20.15 18.47 16.79 21.99
BMR01751_1860_Synsphronus `PSE014 (8/2 long Pilbara)` 1.38 0.61 17.10 18.02 18.40 18.63 18.63 18.63 18.63 18.32 20.76 20.31 18.47 16.95 21.99
MN058674_Synsphyronus sp. PSE129 17.43 17.25 17.10 18.78 18.71 19.24 19.24 19.24 19.24 18.93 20.46 21.07 18.32 17.10 20.61
EU559537_Synsphyronus apimelus 17.89 18.02 18.02 18.78 2.99 13.74 13.74 13.74 13.74 13.28 16.49 16.49 15.57 16.03 17.56
MN058689_Synsphyronus apimelus 18.27 18.40 18.40 18.71 2.99 14.31 14.31 14.31 14.31 13.84 16.98 17.14 15.72 15.88 18.87
KT881494_Synsphyronus gurdoni 18.81 18.93 18.63 19.24 13.74 14.31 0.00 0.00 0.00 0.46 16.95 16.18 18.32 17.71 16.95
KT881495_Synsphyronus gurdoni 18.81 18.93 18.63 19.24 13.74 14.31 0.00 0.00 0.00 0.46 16.95 16.18 18.32 17.71 16.95
KT881496_Synsphyronus gurdoni 18.81 18.93 18.63 19.24 13.74 14.31 0.00 0.00 0.00 0.46 16.95 16.18 18.32 17.71 16.95
MN058670_Synsphyronus gurdoni 18.81 18.93 18.63 19.24 13.74 14.31 0.00 0.00 0.00 0.46 16.95 16.18 18.32 17.71 16.95
KT881497_Synsphyronus gurdoni 18.50 18.63 18.32 18.93 13.28 13.84 0.46 0.46 0.46 0.46 16.79 15.73 17.86 17.25 16.64
MN058669_Synsphyronus gracilis 20.80 20.61 20.76 20.46 16.49 16.98 16.95 16.95 16.95 16.95 16.79 20.46 17.56 18.02 23.21
MN058682_Synsphyronus sp. PSE127 20.49 20.15 20.31 21.07 16.49 17.14 16.18 16.18 16.18 16.18 15.73 20.46 19.85 19.08 19.24
MN058679_Synsphyronus sp. PSE093 18.35 18.47 18.47 18.32 15.57 15.72 18.32 18.32 18.32 18.32 17.86 17.56 19.85 12.37 20.31
MN058680_Synsphyronus sp. PSE128 16.67 16.79 16.95 17.10 16.03 15.88 17.71 17.71 17.71 17.71 17.25 18.02 19.08 12.37 19.85
EU559538_Progarypus sp. JM-2008 22.02 21.99 21.99 20.61 17.56 18.87 16.95 16.95 16.95 16.95 16.64 23.21 19.24 20.31 19.85
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3.2.2 Olpiidae 

The 17 olpiid specimens that were successfully sequenced formed five distinct OTUs (Fig. 3.2.2.1). 

Four OTUs Austrohorus `sp. PSE121`, Austrohorus `sp. PSE122`, Indolpium `sp. PSE118` and 

Indolpium `sp. PSE123` matched sequences from a previous molecular analysis of specimens from the 

Study Area (Biologic, 2016; Wilson et al., 2019). Indolpium ̀ sp. PSE118` also matching specimens from 

GenBank (Fig 3.2.2.1). One of these OTUs, Xenolpium `sp. Biologic-PSE028` did not match any other 

specimens in the analysis, and was found at two sites, 0.28km apart (Table 3.1). 

Austrohorus `sp. PSE121` and Indolpium `sp. PSE123` were found in both the Targeted and Level 2 

Survey Areas as well as in 40 km area around the Study Area. Austrohorus `sp. PSE122` was a 

singleton only found in the Level 2 Survey Area but matched previously collected specimens from within 

40 km around the Study Area. Xenolpium  ̀ sp. Biologic-PSE028` was collected in the Targeted Survey 

Area only; no other matching specimens from previous work could be found. Based on current 

collections, these four were restricted to the Study Area and so revealed small linear distances (Table 

3.1). Only Indolpium `sp. PSE118` matched specimens from a much larger area, revealing a linear 

distance over 56km.  

It must be noted that Austrohorus `sp. PSE122`, Indolpium `sp. PSE118`, and Indolpium `sp. PSE123`, 

all had high genetic divergences within species (Table 3.2.2.1). For example, Indolpium `sp. PSE118` 

had genetic distances as high as 10.61%, and if a smaller intraspecific genetic threshold was applied 

(e.g., 8%), the OTU could be split into four. However, if a 9% threshold is applied, consistent with Wilson 

et al. (2019), the specimens collapse into a single OTU, with a maximum genetic distance of 10.61%. 

In addition, Indolpium `sp. PSE123` had intraspecific genetic divergences as high as 9.03%, which was 

consistent with previous work (Wilson et al., 2019). In both instances, detailed morphological and 

molecular research may be required to resolve the true species boundaries, and until that time, we are 

conservatively pooling specimens into these OTUs. The phylogenetic analysis also revealed 

considerable instability in the generic identifications. This is consistent with olpiid taxonomy, and 

considerable work is required to stabilise the generic concepts.  
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Figure 3.2.2.1: Maximum Likelihood phylogeny showing relationships among specimens. Numbers are 

bootstrap values.
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Table 3.2.2.1: Genetic distances among specimens. Colours correspond to OTUs in Fig 3.2.2.1, and grey boxes indicate intraspecific genetic distances. 

 

 

 














