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Figure 11: Survey site locations in the study area 
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3.2.4 SRE Habitat Assessment 

Habitat assessments form an important part of the environmental impact assessment process as it relates 

to SRE invertebrate fauna.  A habitat’s potential for supporting SRE fauna can be used to identify habitats 

of conservation value and may also be used to identify the availability of suitable habitat for SRE species 

outside of a disturbance area. 

 

Potential terrestrial SRE habitats within the study area were identified and assessed in terms of complexity, 

quality, connectivity and extensiveness within the landscape.  A SRE habitat assessment was conducted 

for each potential SRE habitat unit identified within the study area and the Abydos link road.  This 

assessment entailed: 

• Establishment of habitat assessment reference points of suitable replication within representative 

habitat inside and outside of the disturbance areas (where possible) to characterise the extent of SRE 

habitat in the area; and   

• A standardised habitat assessment field sheet was completed for each site.  The assessment was 

made in an area of approximately 50 m x 50 m.  Landscape position, outcropping, soil type, broad 

vegetation type, litter cover, existing disturbance, extensiveness and physical connectivity within the 

landscape were recorded. 

 

There are no prescriptive guidelines for identifying potential SRE habitats, though the most prospective 

habitats tend to be those that are sheltered, isolated or both (Harvey 2002; Environmental Protection 

Authority 2009).  Many SREs are associated with sheltered environments that are pockets of relictual 

Gondwanan habitat.  In the Pilbara sheltered habitats and microhabitats include: deep gorges, ridges and 

slopes with southeast facing aspects, drainage systems and fire refuge areas.  Isolated habitats are more 

likely to support SREs in comparison to extensive swathes of contiguous habitat.  Habitat isolates in the 

Pilbara include individual Ficus trees and also mountains, outcrops and mesas surrounded by plains 

(Environmental Protection Authority 2009).  Information resulting from the habitat assessment of the study 

area and the Abydos link road has been incorporated into the descriptions of each broad habitat identified 

in the study area and is presented in Section 4.1.   

 

3.2.5 Collection Techniques 

The techniques used for collecting SRE taxa  during these surveys are summarised in Table 4 and 

described below.  These methods are aligned with those specified by the EPA (2009) and endorsed by 

invertebrate SRE specialists of the WAM and DEC. 
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Table 4: Summary SRE sampling methods and effort undertaken during the two surveys 

Sampling technique* Target group 
Sampling effort per site 

Total effort 
Survey 1 Survey 2 

Wet pitfall trapping All groups 
5 traps open for a 
total of 39 nights 

(6 sites) 

5 traps open for a 
total of 41 nights 

(13 sites) 

3835 trapping 
nights 

Targeted searching All groups 3 person hours  
(8 sites) 

3 person hours 
(22 sites) 

90 person hours 

Litter collection All groups 
3 samples  
(6 sites) 

3 samples  
(13 sites) 57 samples 

Soil sieving Terrestrial snails  3 samples  
(6 sites) 

3 samples  
(13 sites) 

57 samples 

* Does not include invertebrate sampling undertaken as part of the vertebrate fauna assessment (Outback Ecology In preparation) 

 

Wet Pitfall Trapping 
The EPA Guidance No. 20, Sampling of Short Range Endemic Invertebrate Fauna for Environmental 

Impact Assessment in Western Australia (EPA 2009) indicates that wet pitfall trapping is not a standard 

sampling method, however it is recommended that if wet pitfalls are to be used, then WAM and DEC 

should be consulted.  Subsequently, Outback Ecology in conjunction with Atlas and Coffey Environmental 

met with the DEC on the 8 March 2010 to discuss the proposed SRE survey design and the use of wet 

pitfall traps within the sampling methodology (Appendix A).  The wet pitfall trapping methodology outlined 

below has been endorsed by the DEC.  The DEC currently suggest that wet pitfall trapping for terrestrial 

SRE invertebrate fauna is likely to be a more effective sampling method than dry pitfall trapping (Brad 

Durrant pers. comm. May 2010). 

 

A wet pitfall trap comprises a plastic container that slots into a buried cylindrical pvc pipe (100 mm x 250 

mm).  Care was taken to ensure that the top of the container was flush with the top of the pvc pipe and the 

ground surface.  The container was filled with approximately 500 ml of a preserving agent (100 % 

propylene glycol) and a cover was suspended approximately 20 mm above the trap to reduce vertebrate 

by-catch and to limit rain entering the trap.  To increase the effectiveness of the pitfall trap, two drift fences 

(flywire mesh) measuring approximately 75 cm in length and 15 cm in height were set on each side of the 

trap.  The base of the fence was buried into the ground.  Traps were placed at 5 to 10 m intervals where 

possible.  Wet pitfall traps were left open for 39 nights during the first survey and 41 nights during the 

second survey.   

 

The contents of wet pitfall traps were examined using a dissecting microscope in the Outback Ecology 

laboratory.  Specimens from target groups were removed and placed into vials containing 100 % ethanol. 

 

Vertebrates are sometimes collected in the wet pitfall traps.  All vertebrates were identified by Outback 

Ecology vertebrate fauna specialists and the records were incorporated the Outback Ecology Abydos DSO 
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Project Vertebrate Fauna Assessment (Outback Ecology In preparation).  The records of invertebrates and 

vertebrates identified from both surveys were forwarded to the DEC as stipulated by the fauna licenses.  

 

Dry Pitfall Trapping 
Invertebrate specimens were opportunistically collected from dry pitfall traps at four vertebrate fauna 

survey sites during the Outback Ecology Abydos DSO Project Vertebrate Fauna Assessment (Outback 

Ecology In preparation).  The assessment comprised an autumn 2010 survey and a spring 2010 survey.  

Each trapping grid consisted of two drift fences set into the substrate, which were 40 centimetres (cm) high 

and 50 metres (m) in length.  Two types of pit traps were installed along the drift fences: five standard 20 

litre (L) buckets and five PVC pipe traps 15 cm in diameter and 50 cm deep.  Pit traps were set flush with 

the surface of the ground with the drift fence running across the middle.  Traps were left open over night 

and checked early each morning.  Invertebrates were removed from the traps and placed in ethanol.  Traps 

were opened for a period of seven nights over both seasons of surveying, resulting in a total trapping effort 

of 728 nights. 

 

Targeted Searching 
Each site was searched for SRE invertebrates for three person hours.  Microhabitats searched included: 

leaf litter, beneath logs, bark and rocks, crevices, at the bases of shrubs and trees and beneath spinifex 

hummocks.  Burrows suspected to be those of mygalomorphs or scorpions were excavated and the 

occupants if any, were collected.  All specimens were placed into 100 % ethanol upon collection. 

 

Leaf Litter Collection and Tullgren funnels 
Three samples of leaf litter were collected from each site.  The samples were collected by scraping back 

the top layer of litter to reveal the decomposition layer above the soil.  Leaf litter samples were sealed in 

plastic bags and kept cool during fieldwork and subsequent transportation to the Outback Ecology 

laboratory.  Tullgren funnels were used to extract invertebrates from the leaf litter samples.  Tullgren 

funnels use light and heat generated above the sample to encourage the downward movement of 

invertebrates.  Eventually the invertebrates exit the funnel and fall into a container of 100 % ethanol.  Leaf 

litter samples were left in the Tullgren funnels for at least 48 hours.  After this time, the collection 

containers beneath the Tullgren funnels were examined for invertebrates using a binocular microscope.  

The leaf litter remaining in the funnels was searched for invertebrates using two times magnification. 

 

Soil Sieving 
At each survey site, three soil samples, each approximately 2 L in volume, were collected and sieved.  

Areas targeted included potential terrestrial snail habitats, such as under bushes and trees, at the base of 

breakaways, under Ficus trees and under rock ledges.  Sieved soil (0.1-1.0 cm fraction) was collected and 

placed into sealed bags.  The samples were transported and sorted under magnification at the Outback 

Ecology laboratory. 
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3.2.6 Specimen Processing and Identification 

Specimens belonging to taxa prone to short range endemism were delivered to the Museum for registration 

and identification and delivery to taxonomists from other organisations.  Specimens requiring molecular 

identification were sent to the South Australian Museum.  The taxonomists who identified invertebrate 

specimens are shown in Table 5. 

 

Table 5: Invertebrate taxonomists who identified specimens collected from the study area 

Invertebrate group Taxonomists Organisation 

Mygalomorph spiders Dr Volker Framenau Phoenix Environmental Sciences 

Pseudoscorpions and millipedes 
Dr Mark Harvey 
Dr Mieke Burger Western Australian Museum 

Scorpions Dr Erich Volschenk Scorpion ID 

Snails 
Dr Shirley Slack-Smith 
Mr Corey Whisson 

Western Australian Museum 

Slaters Dr Simon Judd Independent consultant 

Molecular identification of all groups Dr Remko Leijs South Australian Museum 

 

3.2.7 SRE Assessment Team and Licensing 

The terrestrial SRE invertebrate fauna assessment was conducted by: 

 

Mr. Paul Bolton  B.Sc. (Marine Biology/Zoology) (Hons.)  Senior Environmental Scientist 

Dr. Adrian Rakimov B.Sc. (Zoology) (Hons.), Ph.D.   Senior Invertebrate Zoologist 

Mr Mathew Quinn B.Sc (Marine Science/Environ.Sci.)  Environmental Scientist 

Mr Jamie Whitehouse B.Sc. (Ecology) (Hons.) M.Env.Man.  Environmental Scientist 

Dr. Blair Parsons B.Sc. (Biol. and Env. Science) (Hons.), Ph.D. Senior Environmental Scientist  

Mr Ian Mitchell  B.Sc (Environmental Science)   Senior Environmental Scientist 

Mr. Richard De Lange B.Sc. (Environ. Biology) (Hons.)   Environmental Scientist 

Mr. Brad Scanlon       Field Technician 

 

The surveys were executed under the Licence to Take Fauna for Scientific Purposes (Regulation 17): 

Licence No: SF007348 

Date of issue:  18/03/2010  

Valid from:  22/03/2010 

Date of expiry:  21/03/2011 
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4. RESULTS 
Terrestrial invertebrate habitats occurring within the study area are described in Section 4.1.  The results 

of the literature review and database searches are presented in Section 4.2 and the SRE specimens 

yielded by the terrestrial SRE invertebrate fauna surveys are discussed in Section 4.3.  Limitations and 

constraints encountered during the surveys are discussed in Section 5. 

 

4.1 Terrestrial SRE Invertebrate Fauna Habitats 

A description of the landscape features of the study area is provided in Section 2.3 and the general 

characteristics of typical SRE habitats are described in Section 3.2.4.  The study area measures 4,242 ha 

in area and encompasses terrain which is characteristic of Chichester sub-bioregion.  Of interest are the 

significant gorges in the study area which are typically uncommon in the surrounding landscape. 

 

Eight broad habitat types were identified in the study area (Table 6).  These habitats were broadly 

categorised as having a high, medium or low potential to support SRE species on the basis of the habitats 

forming sheltered microhabitats or by forming habitat isolates (Section 3.2.4).  Habitats categorised as 

having a high or medium potential to support SRE species within the study area are shown in Figure 12 

and the extent of these habitats in the study area is shown in Table 7.   

 

Table 6: Assessment of habitats occurring in the study area and their potential to support SRE taxa 

Habitat 
Potential for 
supporting 
SRE taxa 

Habitat characteristics 

Gorge High 
The gorges form isolated, sheltered and mesic environments within the 
landscape.  Many of the gorges had pools of flowing permanent and semi-
permanent water. 

Ridge 
(southerly or 

easterly aspect)  
Medium 

Many of the ridges (southerly or easterly aspect) provided sheltered areas 
that did not receive direct sunlight for much of the day.  These more 
sheltered areas are isolated from other sheltered areas in the landscape. 

Gully Medium 
In general, gullies were exposed throughout the study area though some 
of the deeper gullies provided shelter. 

Riverine Medium 
The riverine habitat had areas of semi-permanent water with areas of 
dense vegetation which provided greater shelter than was present in the 
surrounding landscape. 

Ridge 
(northerly or 

westerly aspect) 
Low The ridges (northerly or westerly aspect) received direct sunlight for long 

periods of the day.  As a result they were hot, exposed and dry.  

Ridge top Low 
The ridge tops were exposed for long periods throughout the day and 
supported vegetation typical of exposed environments. 

Stony lower 
slope Low 

The stony lower slopes were exposed for much of the day and provided 
limited sheltered areas for relictual species. Additionally, they form a 
habitat that is extensive and contiguous in the landscape. 

Spinifex stony 
plain Low The spinifex stony plains form an extensive and contiguous habitat in the 

landscape with minor changes in vegetation. 
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Table 7: The extent of habitats within the study area that have potential to support SRE taxa 

Habitat 
Area of SRE habitat in 

the study area (ha) 

Extent of SRE 
habitat in the study 

area (%) 

Gorge 58.1 1.4 

Ridge 

(southerly or easterly aspect) 
104.2 2.5 

Gully 177.1 4.2 

Riverine 45.9 1.1 

Total 385.3 9.2 

 

Five broad habitats were identified along the Abydos link road (Table 8).  Of these, the riverine and 

drainage depression habitats were categorised as having a medium potential to support SRE species.  The 

extent of these habitats within the Abydos link road is detailed in Table 8 and shown in Figure 13.  

 

Table 8: Assessment of habitats occurring along the Abydos link road and their potential to 

support SRE taxa  

Habitat 

Potential 
for 

supporting 
SRE taxa 

Habitat characteristics 

Area of 
habitat 

within the 
Abydos link 

road (ha) 

Extent of 
habitat 

within the 
Abydos link 

road (%) 

Drainage 
depression 

Medium 

The drainage depression along the Abydos link road 
provided a more sheltered environment compared to 
the surrounding landscape.  This was due to the 
dense vegetation and because it was a low lying 
collection point for water. 

7.9 1.0 

Riverine Medium 

The riverine habitat along the Abydos link road 
supported dense vegetation which provided greater 
shelter than was present in the surrounding 
landscape. 

14.8 1.9 

Major 
drainage line 

Low 
The drainage lines that run across the spinifex stony 
plain habitat are largely exposed and only hold water 
for short periods 

6.9 0.9 

Spinifex 
sand plain Low 

The spinifex sand plains form an extensive and 
contiguous habitat with minor changes in vegetation 365.9 45.7 

Spinifex 
stony plain Low The spinifex stony plains form an extensive and 

contiguous habitat with minor changes in vegetation 403.5 50.5 

Total   799 100 


