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Executive Summary 
 

 

Moly Mines Limited (Moly Mines) is currently undertaking a Definitive Feasibility Study (DFS) in 

respect to developing a project consisting of the design, construction, and operation of a molybdenum 

mine in the Pilbara region of Western Australia.  Spinifex Ridge is the proposed location for the 

development, situated approximately 50kms north-east of Marble Bar within the pastoral lease of 

Yarrie Station, where Moly Mines currently holds an Exploration Licence of approximately 20km² 

(E45/2226), with an interest in an extended footprint area immediately to the north, within EA45/2825.   

Moly Mines commissioned Outback Ecology Services (OES) to conduct a survey for potential short-

range endemic invertebrates over the project area.  These taxa are characterised by poor dispersal, 

reliance on discontinuous habitats, low growth rates, often seasonally influenced activity in wetter 

months, and often exhibit low fecundity.  The restriction of a taxon’s distribution to a specific area is 

often most greatly influenced by a prominent physical barrier preventing migration between adjacent 

populations of the same taxon.   

The overall objectives of this study were to develop an inventory of potential terrestrial short-range 

endemic invertebrate species over the project area, and to provide an assessment of potential 

impacts of the proposal on significant SRE populations and habitats. 

Initial discussions were entered into with Dr Mark Harvey from the Western Australian Museum 

(WAM) to identify the target invertebrate taxa to focus on in the Pilbara Bioregion, target habitats, 

sampling methodologies to employ, and specialist staff from both WAM and the University of Western 

Australia (UWA) required to undertake identifications if required. 

The targeted invertebrate groups were terrestrial molluscs, scorpions, pseudoscorpions, myriopods 

(particularly millipedes), and mygalomorph spiders.  Sampling procedures were developed with WAM 

staff targeting more mesic habitats that offer protection from heat, desiccation and predators, and that 

provide a source of moisture.    

The field survey was undertaken by two OES staff members over a five day period.  Within each 

targeted habitat type, representative survey sites were chosen to undertake the three survey 

techniques of pit-trapping, sieving of soil, and hand-searching.  All specimens collected were 

transported to the OES laboratory in Perth for sorting and distribution to various experts from WAM 

and UWA.  It should be noted that results were obtained from a single survey only, and it is likely that 

additional invertebrate species would be recorded if sites were revisited at other times of the year.   

WAM staff lead by Dr Mark Harvey identified at least two species of pseudoscorpions from the 

families Olpiidae (probably Indolpium sp.), and Chernetidae (Haplochernes sp.). The 

pseudoscorpions identified belong to genera that have wide ranging species, and both species are 

probably widespread throughout the drier portions of Western Australia without SRE attributes. 



 

Myriapods identified were centipedes from four genera and at least four species. Scolopendra 

morsitans, and Scolopendra laeta are found over much of Australia, within a variety of habitats.  

However, little is known of the identification and taxonomy of the Geophilomorph centipedes 

collected.  It has been suggested that these centipedes could possibly be short-range endemics, but 

more information is required to verify this. 

No characteristic mygalomorph burrows were noted during the survey period and no mygalomorph 

spiders were apparent in the collection inspected by Professor York Main of UWA.  However, a 

detailed inspection with a microscope was not undertaken, and it may be possible that minute males 

and dispersants are present in the collection.  It is considered highly likely that species of 

mygalomorph spiders occur over the project area. 

Molluscs were collected from nine of the 15 survey sites established.  A concise report has been 

written by Ms Shirley Slack-Smith of WAM regarding the molluscan specimens collected (Appendix 

A).  Snail samples comprised at least six species of both terrestrial and aquatic groups.  Little is 

known of the distributional ranges of the species of the aquatic genus Gyraulus (Planoribidae) in WA.  

However, due to the small size of these animals and their occurrence in periodically flowing waters, it 

is assumed that the species are widespread. 

Of most relevance is an undescribed species of terrestrial snail, Quistrachia sp. (Camaenidae), 

collected from five sites at Spinifex Ridge.  This species is representative of a group that is typified by 

short-range endemism.  Although the species was found in three habitats, based on the condition of 

specimens collected it appears that rocky slopes and ranges associated with the Talga Range is 

typical habitat.   Rocky habitats of the upper portion of the Talga Range offer natural local refugia.  

One of the major threats to terrestrial land snails, and probably other SREs that rely on the mesic 

qualities of habitats, is frequent burning on a large scale.  Rocky habitats of the Talga Range offer 

protection from frequent fire.   

Habitat presumed to be conducive to SREs is located over the Spinifex Ridge project area in the form 

of south-facing rocky slopes and ranges, rocky gullies, and semi-permanent water. However, the 

physical characteristics present over the project area do not appear to specifically promote endemism.  

There are no obvious physical barriers to dispersal, and rocky slopes habitat of the Talga Range is 

contiguous, with rugged terrain occuring on flanks along the majority of the range.  Semi-permanent 

pools occur along Coppin Creek but they are regularly connected during the annual wet season, with 

Coppin Creek flowing through to the De Grey River, approximately 25km to the north. 

Although clearing for the proposal is unlikely to have long-term impacts on any SRE invertebrates 

present, the proposed diversion to Coppin Creek and potential alterations to hydrology, predominantly 

through pit de-watering, could change mesic qualities of habitat.  General recommendations are 

suggested to minimise potential impacts of the proposal.  
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1.0 INTRODUCTION 
 
1.1 Project Background  
Moly Mines Limited (Moly Mines) is currently undertaking a Bankable Feasibility Study (BFS) in 

respect to developing a project consisting of the design, construction, and operation of a molybdenum 

mine in the Pilbara region of Western Australia.  Spinifex Ridge is the proposed location for the 

development, situated approximately 50kms north-east of Marble Bar within the pastoral lease of 

Yarrie Station, where Moly Mines currently holds an Exploration Licence of approximately 20km² 

(E45/2226), with an interest in an extended footprint area immediately to the north, within EA45/2825.   

   

Moly Mines commissioned Outback Ecology Services (OES) to undertake baseline surveys over the 

project area that considered soils, terrestrial vertebrate fauna, vegetation and flora, aquatic ecology 

and stygofauna.  This report details results of a preliminary survey for potential short-range endemic 

invertebrates undertaken over select habitats over the project area during August-September, 2006. 

 

1.2 Short-range Endemism  
Endemism refers to the restriction of a species to a particular area, whether it is at the continental, 

national or local scale (Allen et al. 2002).  Factors affecting endemism through influencing distribution, 

speciation and differentiation appear to be the taxon’s life history, physiology, habitat requirements, 

habitat availability, biotic and abiotic interactions and historical environmental conditions (Allen et al. 

2002; EPA, 2004; Ponder and Colgan, 2002; Harvey, 2002) .   

 

The restriction of a taxon’s distribution to a specific area is often most greatly influenced by a 

prominent physical barrier preventing migration between adjacent populations of the same taxon.  

However, the disposition of a particular taxon to differentiation and speciation is also important 

(Ponder and Colgan, 2002). 

 

 “Short-range endemism” refers to taxa with naturally restricted distributional ranges.  The definition of 

what constitutes ‘restricted ranges’ varies from species to species, however the definition proposed by 

Harvey (2002) is of an area less than 10,000km². These taxa are also characterised by poor dispersal, 

reliance on discontinuous habitats, low growth rates, often seasonally influenced activity in wetter 

months, and often exhibit low fecundity (Harvey, 2002).  Short-range endemic (SRE) fauna in 

Australia are dominated by invertebrate species, a group which has undergone little investigation to 

date, due to its diverse nature.  It is only recently that reliable, up-to-date taxonomic evaluation of 

these taxa has begun, resulting in a limited availability of data and literature on SRE species.  It has 

recently been suggested that short-range endemism among invertebrates in Australia is more 

common than originally thought (Harvey, 2002).  However, due to the current lack of detailed, 

documented knowledge of distributions of many species, species that appear to be rare may in fact be 

more widespread than currently known.   
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Short-range endemism is also known to occur in mammals, birds, reptiles and amphibians.  However, 

short-range endemism within these groups is rare as generally these fauna are mobile, resulting in 

adequate genetic transfer between populations.  Amongst the vertebrates short-range endemism is 

commonest amongst freshwater fish.  Geographic barriers and seasonal changes in the connectivity 

of drainage lines can cause isolation of species resulting in genetic variation.   

 

1.3 Report Scope and Objectives 
The overall objectives of this study were to: 

o Develop an inventory of terrestrial short-range endemic invertebrate fauna species identified 

from selected habitats of the project area, or likely to be present within the survey area.   

o Assess site information by comparisons with available data from other localities within the 

bioregion, and provide an assessment of potential impacts of the proposal on significant 

invertebrate SRE populations and habitats. 

 

Strategies to achieve these objectives included: 

o Conducting a review of available information on SRE taxa in and around the project area  

o Engaging in discussions with relevant experts from the Western Australian Museum to 

develop an appropriate field survey methodology and identify staff to undertake identifications 

o Conducting a preliminary field survey over the project area, focussing on target taxa within 

likely habitats 

o Assessing survey results through comparison of publicly-available data from other localities 

within the bioregion 

o Providing an assessment of potential impacts of the proposal on significant SRE populations 

and habitats within the project area. 
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2.0 EXISTING ENVIRONMENT 
 
2.1 Location of the Project Area 
The Spinifex Ridge Project area is located approximately 50kms north-east of Marble Bar (Figure 1),  

in the Pilbara Bioregion as defined by Thackway and Cresswell (1995).  

 

 

Figure 1 Locality Map of the Spinifex Ridge Project Area  

 

 
2.2 Climate of the Project Area 
The northern Pilbara region of Western Australia experiences a climate described as semi-desert / 

tropical (Kendrick and McKenzie, 2001), with two distinct seasons; a hot summer from October to April 

and a mild winter from May to September.  The climate is characterised by seasonally low but 

unreliable rainfall, with an annual average of 300mm combined with very high temperatures and high 

diurnal temperature variations (Kendrick and McKenzie, 2001).  Rainfall within the Pilbara follows a 

roughly inland to coastal, and southern to northern increasing trend, however, topography also affects 

rainfall patterns. For example, the Hamersley Ranges records higher rainfall than adjacent lower 

plains.  The rainfall of areas to the north (such as Shay Gap) is more peripherally influenced by the 

northern monsoon of the Kimberley (Van Vreeswyk et al. 2004).  The majority of annual rainfall is 

received between December to March.   

 

The nearest Bureau of Meteorology (BOM) weather station to the Spinifex Ridge Project is located at 

Marble Bar, approximately 50km to the south-west.  Mean monthly rainfall for Marble Bar ranges from 

1mm in September to 88mm in February (Figure 2), with the annual average being 360mm.  The 
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mean daily maximum temperature varies from 27.1ºC in June to 41.6ºC in December, while the mean 

minimum daily temperature ranges from 11.8ºC in July to 26.1ºC in January (BOM, 2005).   
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Figure 2 Climate Data for Marble Bar (BOM, 2006) 

 
 
2.3 Broad Fauna Habitats of the Project Area 
Terrestrial vertebrate habitats have been previously identified over the project area (OES, 2006) and 

include the following: 

 Spinifex plains 

 Creeklines 

 Minor drainage lines 

 Rocky gullies 

 Bassalt hills 

 Rocky slopes and ranges 

 
 
 
3.0 METHODOLOGY  
 
The methodology adopted for the survey was formulated as far as practicable in accordance with the 

Environmental Protection Authority (EPA) Position Statement No 3. “Terrestrial Biological Surveys as 

an Element of Biodiversity Protection” (EPA, 2002), and Guidance Statement No 56 “Terrestrial Fauna 

Surveys for Environmental Impact Assessment in Western Australia” (EPA, 2004).  However, no 

specific formal guidance or prescriptive methodologies are available for the survey of terrestrial short-

range endemic invertebrates.  
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Initial discussions were entered into with Dr Mark Harvey of the Western Australian Museum (WAM) to 

identify the target invertebrate taxa to focus on in the Pilbara Bioregion, appropriate field 

methodologies to employ, and specialist staff required to undertake identifications. Information 

obtained from these discussions, and with the invertebrate specialists identified, was used to develop 

the methodology described below.   

  

3.1 Identification of Target SRE Taxa, and Targeted Habitats  
Discussion with Dr Mark Harvey resulted in the identification of five groups of SRE thought most likely 

to occur over the project area.  The groups targeted for survey are listed (Table 1).  The identification 

of invertebrate species requires the skills of specialists.  Internationally-recognized experts from the 

Western Australian Museum (WAM) and from the University of Western Australia (UWA) were 

engaged to supervise identifications of target taxa, as shown in Table 1. 

 

Table 1  Target SRE groups and associated staff consulted by OES to supervise 
identifications 

 

Target SRE Group Staff 

1 Terrestrial molluscs  Ms. Shirley Slack-Smith WAM 

2 Scorpions Dr. Mark Harvey WAM 

3 Pseudoscorpions  Dr. Mark Harvey WAM 

4 Myriopods (particularly millipedes)  Dr. Mark Harvey WAM 

5 Mygalomorph spiders Prof. Barbara York Main UWA 
 

 
As several of the target taxa can be found in overlapping habitats, procedures were developed to 

search for all target species with similar habitats within the one survey.  While species habitat 

preference varies, there are several common habitat factors favoured by the targeted groups.  

Primarily, more mesic areas are preferred as they offer protection from heat, desiccation and 

predators, and that provide a source of moisture.   Examples of such areas include: 

 in deep litter deposits that have accumulated under vegetation, and particularly fig trees 

(Ficus); 

 under bark;  

 rocky crevices particularly those in gorges (south or south-east facing ridges and breakaways 

are most likely to contain SREs due to the shade they receive); and  

 near water supplies.   

 
Of the six broad habitat types occurring over the project area previously identified by OES (2006) 

(Section 2.1) the spinifex plains, basalt hill, and minor drainage line habitats were not included in this 

survey as they were considered less hospitable to short range invertebrate species, and therefore 

unlikely to yield as many specimens as other, more mesic, habitats (Harvey, pers. comm.).  

5 
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 Previously identified habitats that were targeted during this survey were: 

 Creeklines 

 Rocky gullies 

 Rocky slopes and ranges (south facing) 

 
These three habitats provided the mesic habitat variables preferred by the target taxa.   Photographs 

of the three targeted habitats are provided below. 

 

 

 
 

Plate 1   Creekline habitat 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  

Plate 2   Rocky slopes and ranges habitat 
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Plate 3   Rocky gully habitat 

 

3.2 Survey Site Selection, Location and Description 
The location of survey sites was decided after reviewing the habitat information available, and 

following discussions with Dr Mark Harvey and Ms Shirley Slack-Smith regarding the most likely areas 

to locate specimens.  Representative sampling sites were chosen within the three habitats identified in 

consideration of the proposed zone of direct impact, as well as the zone of wider interest.  Several 

areas outside of the direct area of disturbance were included to gain some information on the 

distribution of species at the local scale.  Figure 3 shows the survey site localities that were sampled 

within the project area, and a description of sites is given in Table 4.    

 
The targeted habitats contained:   

 Deep litter deposits accumulated under vegetation and particularly Ficus species; 

 Trees such as Melaleuca, Eucalyptus and Ficus species that provided loose bark;  

 South facing deep rocky crevices and caves that provided shade and shelter; and  

 Creeklines that provided water, friable soils, and deep litter. 

 

3.3  Field Survey Methodology 
The field survey was undertaken by two OES staff members, lead by Dr Tamara Flavel, over a five 

day period from 29th August to 2nd September 2006.  Maximum daytime temperatures ranged from 

33.7º to 35.6º Celsius, and there was no rain recorded during the period.  The region received very 

significant rainfall during the 2005–2006 summer (‘wet season’), greatly exceeding long-term 

averages, with over 650mm of rain falling between December and April.  The survey was undertaken 

under the Department of Conservation and Land Management (now the Department of Environment 

and Conservation) Regulation 17 Licence to take Fauna for Scientific Purposes (No SF005528). 
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Table 2  Climate data recorded from Marble Bar over the survey period  
 

Temperature 
(Degrees Celsius) Date 

Min Max 

Rainfall 
(mm) 

% Relative 
Humidity   

(9 am) 

29/08/06 14.8 35.6 0 24 
30/08/06 15.5 34.6 0 20 
31/08/06 14.9 34.6 0 18 
01/09/06 13.2 33.7 0 17 
02/09/06 12.1 34.5 0 16 

 
 
 
Within each of the three habitat types targeted (Section 3.1), sampling techniques included: 

• Pit-trapping; 

• Hand-searching; and  

• Sieving of soil. 

 

Opportunistic sampling was also undertaken over the more mesic areas of the project area, including 

Coppin Creek and the Talga Range.  Sites under geological sample bags (‘bag sites’) were also 

sampled after centipedes and scorpions were noted at these locations.  A summary of survey sites 

and techniques used is given in Table 3, with a full description provided in Table 4. 

 
 

Table 3  Summary of sampling sites 
 

Methodology 
Habitat Locations 

Pit-traps Hand-
searching 

Soil 
Sieving 

Coppin Gap X X X 
Rocky Gullies 

Kitty’s Gap X X X 

Creeklines Coppin Creek X X X 
Rocky Slopes - Ranges Talga Range  X  
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Table 4  Details of sample sites and methods of SRE collection employed at each site 

Site 
No.   

 
Location  Co-ordinates Pits 

Traps 
Hand-

searching 
(Mins)  

Soil 
Sieving 
samples 

Description / Notes 

SR 01 Kitty Gap  
North 

51 K 195495 
7688026 10 90 x 2 2 Northern end of the gap.  No exposed water but small moist 

patch at base of rocks.  Several dead trees around the area.   

SR 02 Kitty Gap  
Mid 

Approx 60m 
south of SR01 10 90 x 2 2 No water, rocky creek bed. Near wash away in the road. 

SR 03 Kitty Gap  
South 

51 K 195507 
7687802 10 90 x 2 2 No water, rocky creek bed. 

SR 05 Coppin Gap 
North 

51 K 200144 
7688217 10 90 x 2 1 Some water in pools remaining, mostly dry sandy bed, muddy 

bank. Reeds, Eucalypt sp and a few ficus sp near cliff. 

SR 06 Coppin Gap 
Mid 

Approx 100m 
south of SR05 10 90 x 2  Semi-dry riverbed, muddy, rocks, reeds about 100m south of 

SR05.  

SR 07 Coppin Gap  
South 

51 K 200185 
7688006 10 90 x 2 1 Like creekline sites, water reeds, lots of trees, few rocks.  

SR 04 Creekline 
North 

51 K 198935 
7687691 10 90 x 2 2 River bed on way to Coppin Gap, small mud puddle left near 

rocky outcrop. Pits placed nearby + sandy dry river bed/banks. 

SR 09 Creekline  
Mid 

51 K 198282 
7686758 10 45 x 2 2 Near camp.  Sandy bed, some water in pools drying up, reeds, 

and  trees. 

SR 08 Creekline 

 

South 
51 K 198210 

7684571 10 90 x 2 2 Past kitty well and near main road.  Dry sandy creek bed, 
some Eucalypt trees.  

SR 12 Ridgeline 
site 

51 K 199492 
7688086  120 x 2  Mostly searched near trees and up near base of cliff. 

SR 13 Ridgeline 
site 

51 K 197219 
7687228  120 x 2  Mostly searched near trees and up near base of cliff. 

SR 14 Ridgeline 
site 

51 K 196159 
7687532  90 x 3  Mostly searched near trees and up near base of cliff. 

SR 10 ‘Bag’ site 51 K 198652 
7687239  90 x 3  North-east of camp. Near tree, so bags under shade for some 

of the day. 

SR 11 ‘Bag’ site 51 K 198952 
7687501  60 x 3  Near creek line (approx 30m).  Little shade from bank.  

SR 15 ‘Bag’ site 51 K 198865 
7687244  60 x 2  No shelter, and very hot. 

10 
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Pit-trapping 

Three pit-trapping sites were selected at each of the three habitat locations.  Ten pitfall traps were 

installed at least 1.5m apart at each site, totalling 90 traps (Table 4).  Traps consisted of 500ml plastic 

containers sitting flush with the soil surface, and containing approx 200ml of a mixture of ethylene 

glycol and water at a ratio of 70:30.  Traps were installed during the first day, and sampled on the last 

day of the survey (day 5).   

 

Table 5  Pit-trapping details 

Habitat Location Sites Pit-traps 
per site 

Total Nights Trap-
nights 

Coppin Gap 3 10 30 4 120 
Rocky Gullies 

Kitty’s Gap 3 10 30 4 120 

Creeklines Coppin Creek 3 10 30 4 120 

Total Trap-nights 360 
 
 

 

Hand-searching 

Each of the fifteen sites was systematically hand-searched, including raking of litter, peeling of bark, 

lifting of rocks and sample bags, and soil sampling.  Deep leaf litter under trees, particularly Ficus 

species, was searched.   Specific searches were also conducted for shells of dead snails at the base 

of cliff faces, and for characteristic permanent burrows of mygalomorph spiders. 

 

 

Table 6  Hand-searching details 
 

Habitat Location Sites Total 
(Minutes) 

Coppin Gap 3 540 
Rocky Gullies 

Kitty Gap 3 540 

Creeklines Creekline 3 450 

Rocky Slopes 
and Ranges Talga Range 3 750 

Under sample 
bags / rocks Basalt Plains 3 570 

Total Minutes 2,850 
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Soil Sieving 

Species of terrestrial molluscs may be found within the top 0.2cm to 1.0cm of the soil (Slack-Smith, 

pers. comm.).  Therefore samples of this soil layer were collected for inspection in the laboratory. 

  
Sieved samples of approximately 500cc were collected from selected sites and placed in 500ml 

Chinese takeaway boxes with holes punched in the side to allow airflow and prevent moisture build 

up.  Samples were sieved on site, and the < 0.2cm and > 1cm fraction returned to where it was 

collected.  Collected samples were transported from site to Perth in Esky’s.  

 

 

Table 7  Soil sieving details 
 

Habitat Location No samples 

Coppin Gap 2 
Rocky Gullies 

Kitty Gap 6 

Creeklines Creekline 6 

Rocky Slopes 
and Ranges Talga Range 1 

Total Samples 15 

 
 
 
3.4 Sorting and Identification of Specimens 
All specimens collected in the field were transported to the OES laboratory in Perth for sorting and 

distribution to various experts.  Within the Perth laboratory specimens were sorted by OES staff into 

the ‘groups’ shown in Table 8.  Standard identification keys were used to group specimens (eg. 

Brunet, 1998; CSIRO, 1970; DEH, 2006; Harvey and Yen, 1989; Raven et al. 2002), typically to the 

level of Order.  Spiders were also sorted by OES staff to differentiate potential mygalomorph species 

for subsequent identification by Professor Barbara York Main (UWA).  

 

Specimens of millipedes, scorpions, pseudoscorpions and spiders collected by hand-searching were 

placed into 75% ethanol immediately upon capture.  All vials and pit-traps were sealed and labelled 

before transportation to the Perth.  Specimens were sorted to groups, then delivered to the WA 

Museum on September 21st .  

 

Terrestrial mollusc specimens were placed in calico bags and stored in cool, dry boxes for transport.  

One specimen was delivered live and intact to the WA museum on September 12th along with 27 

shells (att: Shirley Slack-Smith).  Empty shells were packed in shredded paper and placed in vials to 

protect them during transport.   
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The sieved soil samples collected from the sites were inspected for terrestrial mollusc specimens in 

the OES Laboratory in Perth.  A thin layer of soil was placed into a gridded petri dish and inspected 

under magnification. Mollusc specimens collected were subsequently wrapped in tissue, placed in 

labelled vials and delivered to the WA Museum (att: Shirley Slack-Smith).  These specimens were 

delivered to the Western Australian Museum on the 25th September, 2006. 

 

Table 8  Details of specimens delivered to the WA Museum 

Description Group Large 
Vials 

Small 
Vials Box Destination  Date 

Box: Vials and 
Callico bag 

Terrestrial Snails  
(sieved soil fractions)   1 WAM 

S. Slack-Smith 12/09/06 

Box A Spiders 9 38 1 

Box B Spiders 1 95 1 

WAM 
M. Harvey 
(After UWA) 

21/09/06 

Pseudoscorpions  2 

Scorpions  ? 

Millipedes   

Box C 
 
Target Taxa 

Centipedes 2 4 

Earwigs  9 

Slaters  21 

Mole Crickets  3 

‘Others of interest’ 2 39 

Other Taxa of 
Interest 

Mites   4 

1 WAM 
M. Harvey 21/09/06 

Box D Non Target Taxa   1 WAM 
M. Harvey 21/09/06 

Vial F Terrestrial Snails 1 1  WAM  
S. Slack-Smith 21/09/06 

Vials (4) Terrestrial Snails  4 1 WAM  
S. Slack-Smith 25/10/06 

 
        ?  = Possible scorpion exoskeleton 
 
 
3.5 Survey Limitations and Constraints 
No specific formal guidance is available for the survey of terrestrial short-range endemic invertebrates.  

Moreover, prescriptive survey guidelines, including standard methodologies, have not been 

established by regulating authorities.   

 

Terrestrial invertebrate sampling of the project area focussed on mesic habitats presumed more likely 

to support SRE invertebrate taxa, and the survey used a variety of sampling techniques.  However, 

sampling was targeted at very specific invertebrate groups known to support examples of short-range 

endemism, and it was not possible to complete identifications of the majority of invertebrates 

collected.  Results presented in this document were obtained from a single survey only, and it is likely 

that additional invertebrate species would be recorded if sites were revisited at other times of the year, 

or under different climatic conditions.   
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In consideration of the target taxa of interest, mygalomorph spiders in particular are typically 

sedentary with movement from fixed burrows restricted to specific climatic conditions pertaining to 

humidity and/or temperature (and therefore restricted opportunities for sampling either through pit-

trapping or other techniques).  These specific climatic conditions were unlikely to have occurred 

during the relatively short survey period.  

 

   

4.0 RESULTS  
 
4.1 Scorpions, Pseudoscorpions and Myriapods  
No scorpion species were collected during the survey period, however, individual specimens of 

pseudoscorpions and myriapods were obtained (Table 9).   

 

WA Musuem staff identified at least two species of pseudoscorpions from the families Olpiidae 

(probably Indolpium sp.), and Chernetidae (Haplochernes sp.). The pseudoscorpions identified  

belong to genera that have wide ranging species, and therefore both species are probably widespread 

throughout the drier portions of Western Australia without SRE attributes (Harvey, pers. comm.).  

 
 

Table 9   Specimens of myriopods and pseudoscorpions identified from Spinifex Ridge  
 

Site Location SRE Group Species No. 

SR02 Kitty Gap -  
Mid Myriopod Centipede Geophilomorpha 1 

SR06 Coppin Gap - 
Mid Myriopod Centipede Scolopendra morsitans 1 

SR07 Coppin Gap - 
South Myriopod Centipede Scutigeridae 1 

SR10 ‘Bag’ Site Myriopod Centipede Scolopendra morsitans 3 

SR10 ‘Bag’ site Myriopod Centipede Scolopendra laeta 2 

SR11 ‘Bag’ site Myriopod Centipede Scolopendra morsitans 1 

SR14 Ridgeline Site Myriopod Centipede Geophilomorpha 1 

SR03 Kitty Gap - 
South Pseudoscorpion Olpiidae Probably Indolpium sp.  

SR13 Ridgeline Site Pseudoscorpion Chernetidae Haplochernes sp.  

 
 
All myriapods identified were centipedes from four genera and at least four species. Scolopendra 

morsitans and Scolopendra laeta are found over much of Australia, within a variety of habitats.  

However, little is known of the identification and taxonomy of the Geophilomorph centipedes.  It has 

been suggested that these centipedes could possibly be short-range endemics, but little information is 

known (Harvey, pers. comm.).   
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4.2 Mygalomorph Spiders  
No characteristic mygalomorph burrows were noted during the survey period.  Of the spider 

specimens collected, possible mygalomorph species that were differentiated by OES staff were to be 

delivered to Professor Barbara York Main.  However, after an examination of all specimens in the 

collection using standard diagnostic features no potential mygalomorphs were identified.  In order to 

confirm this assessment the entire collection was presented to Professor York Main who also verified 

that after an initial examination no mygalomorph spiders were apparent.  However, a detailed 

inspection with a microscope was not undertaken by Professor York Main and it could be possible that 

minute males and dispersants are present in the collection. The spider collection was subsequently 

transferred to the WA Museum and any small mygalomorphs will be identified during the course of 

classification of the collection.  

 

The apparent lack of mygalomorphs collected may be a manifestation of the climatic conditions 

prevailing at the time of the survey.  While standard techniques were used for sampling mygalomorph 

spiders, the biology of this group means that there are particular constraints to successful sampling.  

These predominantly pertain to the use of permanent burrows throughout their life, the sedentary 

nature of most species, and highly seasonal reproductive behaviour.  Captures generally rely on 

wandering adult males active only during specific (and rarely-occurring) climatic conditions; often 

relating to humidity, but also temperature (York Main, pers. comm.).   

 

Table 10      Summary of mygalomorph genera known from the region (York Main, pers. comm.)    

 
Family Genera Comments 

Theraphosidae Selenocosmia Widely spread in the arid interior and tropical areas.   
Not likely to be SRE's 

Ctenizidae Conothele Species are likely to be wide-ranging. 

Aganippe Known from the region 
Idiopidae 

Anidiops Likely to be present 

Dipluridae Cethegus A web weaving genus likely to be present in rocky 
areas both on slopes and in creek beds. 

Aname 

Kwonkan Nemesiidae 

Yilgarnia 

All likely to be present, and possibly with SRE's 

Barychelidae  Available data not sufficient to predict SRE's 
 
 
A number of mygalomorph genera are known from the region and it is possible that members of the 

Theraphosidae, Barychelidae, Ctenizidae, Idiopidae, Dipluridae and Nemesiidae families may be 

present over the project area (York Main, pers. comm.).  Genera with possible SRE species that 

potential occur over the project area include; Aname, Kwonkan, Yilgarnia, Conothele, Aganippe, 

Anidiops, and Cethegus. 
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4.3 Terrestrial Molluscs  
Molluscs were collected from nine of the 15 survey sites established.  Considering three sites were 

opportunistic ‘bag sites’ unlikely to harbour land snails, molluscs were collected from nine of a 

possible 12 sites.   At seven of these sites, specimens were collected from pit traps, by hand 

searching and by the sieving of soil samples.  At the two remaining sites only hand searching was 

employed.  

 

A concise report has been written by Ms Shirley Slack-Smith of the Western Australian Museum 

regarding the non-marine molluscan specimens collected (Slack-Smith, 2006), and is presented as 

Appendix A.  Survey results are summarised in Table 11. 

 

 

Table 11 Molluscan specimens identified from Spinifex Ridge (Slack-Smith, 2006) 

 

Site Location Group Family Species 

Aquatic Planorbidae Leichhardtia sisurnius (Hedley, 1918) 

Land Succineidae Succinea ?strigillata A. Adams & Angas, 1864 SR01 Kitty Gap 
North 

Land Pupillidae Pupoides ?pacificus (Pfeiffer, 1846) 

Land Pupillidae Pupoides ?pacificus (Pfeiffer, 1846) 
SR02 Kitty Gap  

Mid Land Camaenidae Quistrachia sp. 

Aquatic Planorbidae Gyraulus sp. 
SR04 Creekline 

North Land Camaenidae Quistrachia sp. 

SR05 Coppin Gap 
North Aquatic Lymnaeidae Austropeplea lessoni (Deshayes, 1830) 

Land Pupillidae Pupoides ?pacificus (Pfeiffer, 1846) 

Aquatic Planorbidae Gyraulus sp. SR07 Coppin Gap 
South 

Land Camaenidae Quistrachia sp. 

Aquatic Lymnaeidae Austropeplea lessoni (Deshayes, 1830) 
SR08 Creekline 

South Land Succineidae Succinea ?strigillata A. Adams & Angas, 1864 

Aquatic Lymnaeidae Austropeplea lessoni (Deshayes, 1830) 
SR09 Creekline 

Mid Aquatic Planorbidae Gyraulus sp. 

SR12 Ridgeline 
Site Land Camaenidae Quistrachia sp. 

SR13 Ridgeline 
Site Land Camaenidae Quistrachia sp. 

 
 

 

16 



Moly Mines Ltd  Short-range Endemic Invertebrate Survey 
 

Snail samples comprised at least six species of both terrestrial (at least three species) and aquatic 

groups (at least three species).  The terrestrial snails belonged to three pulmonate (air-breathing) 

families:- 

o Succineidae; 

o Pupillidae; and 

o Camaenidae 

 
The aquatic snails belonged to two pulmonate families:- 

o Planorbidae; and  

o Lymnaeidae 

 

Table 12 Summary of molluscan species collected (Slack-Smith, 2006) 

Group Family Species Comments on Distribution 

Succineidae Succinea ?strigillata  Northern part of WA, perhaps down to Shark 
Bay. 

Pupillidae Pupoides ?pacificus Widespread from northern, central and 
eastern Australia. 

Land 

Camaenidae Quistrachia sp. Undescribed species.  Genus typified by SRE 
species. 

Gyraulus sp. Little about range known, but presumed to be 
widespread. Planorbidae 

Leichhardtia sisurnius Iotic water bodies of tthe Kimberley and 
Northern territory 

Aquatic 

Lymnaeidae Austropeplea lessoni  Widespread and known in all Australian states 

 

 

 

Table 12 summarises information on molluscan species’ distributions.  Most species collected are 

known to have widespread distributions, and are not likely to have SRE attributes.  However, little is 

known of the distributional ranges of the species of the genus Gyraulus in Western Australia.  Due to 

the small size of these animals and their occurrence in periodically flowing waters, it is assumed that 

the species are widespread (Slack-Smith, 2006). 

 
Slack-Smith (2006) ascertains that:  

“Of the specimens collected during the survey, the unknown species of the camaenid genus 

Quistrachia is of the most importance from the viewpoint of conservation.”   

 

The undescribed species Quistrachia sp. is representative of a group typified by short-range 

endemism, and was collected from five sites at Spinifex Ridge (Table 13). 
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Table 13  Summary of sites where Quistrachia sp. was collected 

Site Location Habitat Comments on habitat  
(Slack-Smith, 2006) 

SR02 Kitty Gap Mid Rocky Gully “Obviously not appropriate habitats” 

SR04 Creekline North Creekline “Obviously not appropriate habitats” 

SR07 Coppin Gap South Rocky Gully “Seemingly at or near a suitable habitat” 

SR12 Ridgeline Site Rocky Slopes and 
Ranges “Typical of an  appropriate habitat” 

SR13 Ridgeline Site Rocky Slopes and 
Ranges “Typical of an  appropriate habitat” 

 
 
Although the species was found in three habitats, it appears that one habitat (Rocky Slopes and 

Ranges) is typical of ‘appropriate habitat’ (as applied by Slack-Smith [2006]), and another habitat 

(Rocky Gully) ‘seemingly at or near suitable habitat’.  Slack-Smith (2006) based comments on habitat 

(Table 13) on the condition of specimens collected; with specimens in good condition indicative of 

‘appropriate habitat’ and worn and broken specimens indicative of ‘inappropriate habitat’. 

 
Typical habitat for Quistrachia sp. appears to be the Rocky Slopes and Ranges associated with the 

Talga Range.  The Rocky Gully habitat of Site SR07 abuts rocky habitats associated with the Talga 

Range and is obviously influenced by it.  This habitat is also consistent with that described by Slack-

Smith (2006) for the genus, with Quistrachia species inhabiting: 

“ the western Kimberley and Pilbara area to as far south as about 23°S.  Most of these species are 

confined to rocky areas where they shelter in the litter under and between boulders.”   

 
Photographs of survey sites considered typical or seemingly near appropriate habitat are replicated 

below.   Photographs of all survey sites sampled are presented in Appendix A.   

 

 

Plate 4   Site SR12 Rocky Slopes and Ranges – ‘Appropriate habitat’ for Quistrachia sp. 
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Plate 5   Site SR13  Rocky Slopes and Ranges – ‘Appropriate habitat’ for Quistrachia sp. 

 
 
 
 
 
 

 

Plate 6   Site SR07  Rocky Gully Habitat – ‘Seemingly appropriate habitat’ for Quistrachia sp. 
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5.0  DISCUSSION 
Little is known of SRE invertebrates in the Pilbara (Kendrick and McKenzie, 2001).  In consideration of 

this group, Biota (2005a) recorded two mygalomorph spiders at the proposed FMG rail corridor and 

associated mine areas; and Biota (2005b) recorded three millipede taxa, four land snail taxa, and two 

mygalomorph spiders at the Brockman Syncline 4 Project near Tom Price.  These sites are located 

160km and 300km respectively, southwest of the Spinifex Ridge Project area, and within different 

Pilbara sub-regions (Fortescue and Hamersley).  Johnston et al. (2004) undertook a study of the 

genetics of island and mainland species of the terrestrial snail Rhagada in the Pilbara Region.  None 

of the SRE species collected in these surveys were identified at Spinifex Ridge.  However an 

unknown Quistrachia sp. was recorded by Biota (2005b) near Tom Price, but its shell was too 

damaged to enable identification to species level. 

 

The paucity of targeted collecting in the Pilbara and lack of taxonomic work on many taxa collected, 

presents a problem assessing the likely occurrence of SREs in the Pilbara.  Habitat presumed to be 

conducive to SREs is located over the Spinifex Ridge Project area in the form of south-facing rocky 

slopes and ranges, rocky gullies, and semi-permanent water. Nevertheless, the physical 

characteristics present over the project area do not appear to specifically promote endemism.  There 

are no obvious physical barriers to dispersal, and rocky slopes habitat of the Talga Range is 

contiguous, with rugged terrain occurring on flanks along the majority of the range.  Semi-permanent 

pools occur along Coppin Creek but they are regularly connected during the annual wet season, with 

Coppin Creek flowing through to the DeGrey River, approximately 25km to the north. 

 

Rocky habitats of the upper portion of the Talga Range provide natural local refugia.  One of the major 

threats to terrestrial land snails, and probably other SREs that rely on the mesic qualities of habitats, 

is frequent burning on a large scale.  Rocky habitats of the Talga Range offer protection from frequent 

fire.  The undescribed Quistrachia sp. collected appears to favour the rocky habitats of the Talga 

Range that offer a refuge from fire, rather than areas of semi-permanent water low in the landscape.  

The project area as a whole has been frequently burnt in recent times with four fires within the last 

eight years, and it is estimated that over 85% of E45/2226 has been burnt within the past four years 

(OES, 2006).  It is likely that more active management of the site can reduce fire frequency and 

intensity.  

 

The Spinifex Ridge Molybdenum Project is considering six primary elements with an expected 

footprint of approximately 1,400ha.  That is, the establishment of:- 

 
• An open cut mine at the identified ore body; 

• A mining camp; 

• Associated mine plant and infrastructure including a tunnel through the Talga Range; 

• A tailings storage facility (TSF);  

• Waste landforms; and 

• A watercourse diversion to Coppin Creek, of approximately 900 metres. 
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Impacts to SRE fauna potentially include:- 

• Direct clearance or disturbance of habitat; 

• Isolation of local habitats; and 

• Alterations to hydrology (including groundwater drawdown associated with pit de-watering). 

 

The vast majority of clearing of vegetation required for the proposal is within habitats not presumed to 

support short-range endemic invertebrates and is therefore unlikely to have long-term impact on SRE 

populations.   

Impacts to the upper rocky slopes of the Talga Range, and associated rocky gully habitats can be 

adequately minimised by using appropriate design elements such as locating a proposed tunnel 

through the footslopes of the Talga Range, well below the rugged, rocky terrain typical of the upper 

escarpment.  Similarly, where proposed waste landforms abut the Talga Range they should be kept  

well below the level of the rocky escarpment.  No significant impacts to Coppin Gap and/or Kitty Gap 

associated with clearing are likely. 

The proposed diversion to Coppin Creek and potential alterations to hydrology through pit dewatering, 

could change the mesic qualities of SRE habitat.  This could also impact routes for dispersal 

effectively isolating local habitats, at least temporarily, particularly along Coppin Creek.  The likelihood 

and scale of impact through altered hydrology cannot be quantified within this study. 

 

Management guidelines to minimise potential impacts to SRE invertebrate fauna that may be present 

over the project area include: 

• Reduce vegetation clearance to an absolute minimum, particularly in mesic habitats such as 

drainage lines and riparian zones; and/or scree slopes, boulders, caves and fissures 

associated with the Talga Range. 

• Minimise direct and indirect disturbance of the rocky gully sites of Coppin Gap and Kitty Gap. 

• Minimise impacts to surface hydrology by avoiding drainage features wherever possible 

through innovative mine planning, or where unavoidable, implement appropriate strategies 

such as sufficient culverting to maintain hydrological cycles. 

• Maintain the connectivity attributes of riparian zones and drainage lines, particularly in regard 

to the proposed diversion to Coppin Creek, by maintaining natural hydrological cycles and 

restoring riparian vegetation.  

• Assess the likely impact of any groundwater drawdown on semi-permanent water associated 

with Coppin Gap and Coppin Creek, and vegetation associated with nearby riparian zones 

and implement mitigation measures as necessary. 

• With appropriate stakeholders implement fire management strategies, not only to reduce the 

risk of further unplanned fire emanating from the project area, but also to mitigate against 

wildfire from off-site ignition sources impacting mesic areas such as the Talga Range, Coppin 

Gap, Kitty Gap and Coppin Creek.  
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Molluscs:  Shirley Slack-Smith (WAM) Draft Report  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
Draft Report on Non-marine Molluscan Specimens 

collected from the Spinifex Ridge area, north east of Marble Bar,  
Western Australia 

by Outback Ecology, August-September, 2006 
 
 
 

 
 

 
S.M. Slack-Smith 

Western Australian Museum 
 
 
 

Background 
 
Non-marine snail samples were collected by staff of Outback Ecology Services on the 
Exploration Lease E 45/2226 held by Moly Mines Limited at Spinifex Ridge, approximately 50 
km northeast of Marble Bar, Western Australia.  These samples were forwarded to the 
Western Australian Museum's department of Aquatic Zoology (Molluscs) for sorting, 
identification and comment. 
 
Methods 
 
Searching had been carried out in habitats likely to harbour short-range-endemic species of 
invertebrates such as creek lines, rocky slopes and ranges and rocky gullies within the 
proposed zone of direct impact of the mining development as well as over surrounding areas.  
 
Results 
 
See Table 1 for occurrence of species in the Survey Station samples. Snails were taken at 9 
of the 15 survey stations established.   
 
At 7 of these stations, specimens were collected from pit traps, by hand searching and by the 
sieving of soil samples.  At the 2 remaining stations only hand searching was employed. 
 
The snail samples comprised both terrestrial and aquatic species.   
 
The terrestrial snails belong to 3 pulmonate (air-breathing) families:- 
 Family Succineidae 
 
  Succinea ?strigillata A. Adams and Angas, 1864 
 
  This species, belonging to the worldwide family Succineidae, appears to have 
a distributional range limited to the northern part of Western Australia, with its southern limit 
perhaps being in the Shark Bay region.  
 
  None of the specimens in these samples were taken alive.  This is consistent 
with the little that is known about the Australian representatives of the genus.  More southern 
species, at least, are active only during wet cool weather and are rarely active beyond the 
early morning hours.  



Table 1.  Molluscan Species List from Spinifex Ridge, Yarrie Station, approx.  
  50km NE of Marble Bar, WA  (Molybdenum Project, Moly Mines Limited) 

 
Site No. Location Co-ordinates Identification 
SR1 Kitty Gap North 51 K 159495, 

7688026 
Family Planorbidae,  
Leichhardtia sisurnius (Hedley, 1918) 
 
Family Succineidae,  
Succinea ?strigillata A. Adams & Angas, 1864 
 
Family Pupillidae 
Pupoides ?pacificus (Pfeiffer, 1846) 
 

SR2 Kitty Gap Mid Approx. 60m 
 S of SR1 

Family Pupillidae 
Pupoides ?pacificus (Pfeiffer, 1846) 
 
Family Camaenidae 
Quistrachia sp. 
 

SR4 Creekline North 51 K 198935, 
7687691 

Family Planorbidae 
Gyraulus sp. 
 
Family Camaenidae 
Quistrachia sp. 
 

SR5 Coppin Gap North 51 K 200144, 
7688217 

Family Lymnaeidae 
Austropeplea lessoni (Deshayes, 1830) 
 

SR7 Coppin Gap South 51 K 200185, 
7688006 

Family Pupillidae 
Pupoides ?pacificus (Pfeiffer, 1846) 
 
Family Planorbidae 
Gyraulus sp. 
 
Family Camaenidae 
Quistrachia sp. 
 

SR8 Creekline South 51 K 198210, 
7684571 

Family Lymnaeidae 
Austropeplea lessoni (Deshayes, 1830) 
 
Family Succineidae 
Succinea ?strigillata A. Adams & Angas, 1864 

SR9 Creekline Mid 51 K 198282, 
7686758 

Family Lymnaeidae 
Austropeplea lessoni (Deshayes, 1830) 
 
Family Planorbidae 
Gyraulus sp. 
 

SR12 Ridgeline site 51 K 199492, 
7688086 

Family Camaenidae 
Quistrachia sp. 
 

SR13 Ridgeline site 51 K 197219, 
7687228 

Family Camaenidae 
Quistrachia sp. 
 

 
 
 
 
 



Family Pupillidae 
 
  Pupoides ?pacificus (Pfeiffer, 1846) 
 
  This species of small snail has been recorded from many areas of northern 
and central Australia but is also found in eastern and southeastern Australian areas.  Virtually 
nothing is known about the biology of the pupillids except that they are drought and heat 
tolerant.  The family is distributed worldwide. 
 
 Family Camaenidae 
 
  Quistrachia sp. 
 
  The family Camaenidae is widely distributed in the northern and central 
regions of Australia, as well as in Asian and Indo-Pacific areas.  In Australia it exhibits a wide 
diversity at both the generic and specific levels and is particularly abundant in the Kimberley, 
Pilbara, Goldfields and Wheatbelt areas of Western Australia. 
 
  The genus Quistrachia is represented in Western Australia by 9 named 
species and, at least, 3 un-named species.  These species inhabit the western Kimberley and 
Pilbara area to as far south as about 23°S.  Most o f these species are confined to rocky areas 
where they shelter in the litter under and between boulders.  However some are encountered 
buried in soil around the bases or trees and shrubs.   
 
Many populations of Quistrachia species associated with rocky areas appear to be isolated 
from other such populations because of the apparently inhospitable nature of the intervening 
terrain. However studies on such populations during the wet season could, perhaps, disprove 
this assumption.   
 
Of the survey stations where this un-named species of Quistrachia was found during the 
Spinifex Ridge Survey, Station SR2 and SR4 are obviously not appropriate habitats for this 
species as the specimens were broken and worn. Stations SR12 and SR13 are typical of an  
appropriate habitat because the specimens were in good condition, and Station SR 7 is, 
seemingly, at or near a suitable habitat as the specimens were also in good condition. 
 
Within the genus Quistrachia, this undescribed species most closely resembles Q. herberti 
Solem, 1997 in shell shape and sculpture.  Q. herberti was described from specimens from 
two localities in the drainage area of the Fortescue River near Mount Herbert.  However the 
diameter of its adult shells are 1.5 to 2 times larger than that of the Spinifex Ridge specimens. 
   
The aquatic snails belong to 2 pulmonate families:- 

Family Planorbidae 
 
 Of worldwide distribution, the family Planorbidae is a more obvious part of the 

non-saline aquatic fauna in the warmer areas of Australia.  It appears able to withstand 
periods of low oxygen availability because of its red haemoglobin-containing blood. 

 
 Leichhardtia sisurnis (Hedley, 1918) 
 
 This aquatic snail genus and species is known only from lotic water bodies of 

the Northern Territory and the Kimberley region of Western Australia.   
 
 Gyraulus sp. 
 
Little is known about the distributional ranges of the species of the genus Gyraulus in 

Western Australia.  However, due to the small size of these animals and their habitat in 
periodically flowing waters, it is assumed that the species are widespread. 

 
 
 



Family Lymnaeidae 
 
 Austropeplea lessoni (Deshayes, 1830) 
 
The distributional range of this large, thin-shelled species of the widespread 

Australian genus Austropeplea is known to extend through all Australian States and 
Territories.  It is, apparently, a fast-growing animal and flourishes in stagnant pools rich in 
detrital material. 
 
Comments 
 
Of the terrestrial and aquatic snails taken during this survey, the unknown species of the 
camaenid genus Quistrachia is of the most importance from the viewpoint of conservation.   
 
Being of a generic group that is typified by its short-range endemic species, its distribution 
outside the area of impact is obviously of importance.  
 
In addition, more information on the range of its habitat would be of assistance in planning the 
finer details of the mining installation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Appendix C (not included in downloaded version

Regulation 17 Licence to take Fauna for Scientific Purposes 
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