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EXECUTIVE SUMMARY 

Gindalbie Metals Ltd is currently exploring on Karara Station with the intention of 
developing iron ore deposits on Karara ridge (magnetite), Blue Hills (magnetite) and 
Mungada ridge (haematite). The proposal is to develop the haematite (Mungada) 
deposit first, followed by the more extensive magnetite deposits. Bamford Consulting 
Ecologists was commissioned to conduct a literature review- and field surveys to 
assess the potential impact of mining development on terrestrial fauna. 

A literature review of the fauna of the region was carried out using standard databases 
and reference books. as well as personal experience, to generate a list of vertebrate 
species and significant invertebrate species expected to occur in the area. Field 
surveys were then undertaken in April, August and October 2006. with work carried 
out around Karara ridge, Blue Hills ridge, Terrapod (the north-westem region of the 
Mungada ridge). Mungada ridge and Jasper ridge. The latter area is north of 
Mungada and served as a control for some investigations. 

Field investigations included transect sampling for frogs. reptiles. birds and small 
mammals, cage and Elliott trapping for mammals in selected areas. searching for 
significant and short range endemic invertebrates and surveys for Malleefowl 
mounds. Opportunistic observations on fauna were maintained at all times. Surveys 
coniirmed the presence of expected species and provided information on the ecology. 
habitat and patterns of distribution that helped in the assessment of impacts. 

The literature review identified 261 species of vertebrate that may occur in the 
vicinity of the proposed Karara and Mungada iron ore mines: 8 frogs. 60 reptiles. 162 
birds and 3 1 mammals. Two frogs, 38 reptiles, 75 birds and 18 mammals were 
recorded. The faunal assemblage reflected the location of the project area. with 
biogeoyaphic elements from the South-West, overlapping with elements from the 
Murchison and the interior. Some species were dependent upon the ironstone ridges 
that are a distinctive feature of the project area The species of reptiles and birds 
strongly reflect biogeography and habitat availability, but the mammal assemblage 
has been altered through a high level of local extinction. 

Potential impacts of the proposed development upon the fauna can be related to 
features of the assemblage and its ecology such as the presence of significant species, 
the locations of significant habitats, the ecological processes that affect the fauna and 
the patterns of faunal biodiversity across the landscape. The regional context is also 
important. These are discussed below. 

Signzj5cant species 
The vertebrate assemblage includes 9 species of high conservation significance (CS 1, 
listed under the EPBC andor Wildlife conservation Act). 8 species listed as priority 
by DEC (CSZ) and 16 species considered to be locally significant because of the 
pattern of distribution (CS3). Significant vertebrate species recorded or very likely to 
be present. and likely to be affected by the proposed development, were: Gilled 
Slender Blue-tongue (CSl), Western Spiny-tailed Skink (CSl), Malleefowl (CSI), 
Perepine Falcon (CS l), Major Mitchell's Cockatoo (CSl), White-browed Babbler 
(CS2), Redthroat (CS),  Western Yellow Robin (CS3), Gilbert's Whistler (CS3), 
Golden Whistler (CS3) and Woolley's Pseudantechinus (CS3). In addition, the 
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Shield-backed Trapdoor Spider (CS1) was recorded and two species of short range 
endemic invertebrates (CS3) were collected, the millipede Anrichiropus PM1 and the 
scorpion LPodacus Mt Gairdner. 
Most of the significant species can be grouped according to the nature of the predicted 
impact of the proposed development upon them. These groups are: 

Species reliant or possibly reliant upon the ironstone ridges that could suffer 
habitat loss and fragmentation (Gilled Slender Blue-tongue, Woolley's 
Pseudantechinus and Peregrine Falcon). 
Species reliant upon the slopes of the ironstone ridges with gravelly loam soils 
and associated dense vegetation. Concentration of runoff from ironstone 
ridges is an important factor in the development of this habitat. Such areas are 
proposed for infrastructure and stockpiles to the west of Mungada ridge 
(where the habitat is particularly well-developed) and to the south and east of 
Karara ridge (Malleefowl, Western Yellow Robin. White-browed Babbler, 
Redhroat, Gilbert's Whistler, Golden Whistler and Shield-backed Trapdoor 
Spider). Most of these species are of local significance only, but the 
Malleefowl and Shield-backed Trapdoor Spider are of high significance. 
Species reliant upon the eucalypt woodlands that may suffer some habitat loss 
(Western Spiny-tailed Skink and Major Mitchell's Cockatoo). 
Species sensitive to changes in hydrology (Millipede (Antichiropus sp. nov. 
'PMI' and Desert Trilling Frog. 

Signjficant habitats 
Significant habitats are areas of soils, vegetation types and101 landform that are 
important for significant species or biodiversity. Within the project area, several 
habitats stand out as significant. These are: 

Ironstone ridges. 
Lower slopes of ironstone hills where water is concentrated, creating dense 
vegetation. Dense vegetation is particularly well-developed on the western 
slopes of Mungada ridge. where the boomerang shape of the ridge has 
probably concentrated runoff. Several significant species were associated with 
this habitat type, including Malleefowl (mounds concentrated) and the Shield- 
backed Trapdoor Spider. This habitat type was also associated with high 
biodiversity of fauna in general. 
Temporary wetlands. 
Well-developed eucalypt woodlands. 

Ecological processes 
Hydrology. Surface and possibly sub-surface runoff may be important for the 
maintenance of dense vegetation on the lower slopes of the ridges. Mining 
and infrastructure can affect pattens of runoff. 
Levels of predation. Introduced predators such as Foxes and Cats can impact 
upon some native species, and the abundance of these predators can increase 
in association with resource development projects. Measures to avoid 
encouraging Foxes and Cats, and possibly control measures, should be 
considered. Control of such species could be a positive impact on some native 
fauna. 
Roadkill and other increased mortality may be a concern for species such as 
the Malleefowl. 
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Connectivity of habitat. May be a concern if mining fragments ridge habitat. 
while stockpiles could separate lowland from upland habitat 
Fire. Increases in the frequency or extent of fires should be avoided. 

Regional context 
The project area lies within a region with a complex of ironstone hills so fauna 
species can be expected to be more widespread than the impact area. Despite this. the 
abundance of some species in the region may depend upon the populations in small 
areas where impacts could be significant. For example, species dependent or largely 
dependent upon well-developed ironstone ridges and well-developed dense vegetation 
in the lower slopes of the ridges may be significantly impacted. Across the project 
area. the Mungada ridge and dense vegetation on the western lower slopes appear to 
be particularly significant for fauna 

Recommcndaiions 
There is a number of ways in which impacts upon fauna can be managed and the 
following recommendations are made: 

1. Development footprints should be minimised, particularly in areas of 
significant habitat (ironstone ridges and slopes, especiatly at Mungada); 

2. Where possible, infrastructure should avoid dense vegetation on gravelly loam 
soils of the lower slopes. 

3. Habitat fragmentation should be avoided. If possibly, corridors of habitat 
should be retained around mine areas. 

4. Hydrological impacts should be minimised, as both surface and sub-surface 
run-off affect habitats and fauna. 

5. Management of feral fauna should be undertaken as part of the project, 
including educating personnel not to encourage feral species. 

6. A fire management plan should be developed, including educating personnel 
to be careful to avoid starting fires. The mining operations need to have the 
capacity to control fires. 

7. Fauna roadkills should be reported, especially if they involve significant 
species. Areas where Malleefowl are regularly seen along roads should be 
signposted and personnel need to be made aware of the significance of this 
species. 

8. Personnel need to be made aware of the significance of Major Mitchell's 
Cockatoo and the possibility of activity by poachers in the area. . 

9. Personnel need to be made aware in general of the sensitivity of the local 
environment. 

10. Lighting should be shielded and designed to minimise impacts upon fauna. 
11. Karara station is managed by DEC and therefore DEC should be closely 

involved in environmental management issues in the project area. 
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INTRODUCTION 

Gindalbie Metals N.L is currently exploring on Karara Station in the southern 
Murchison with the intention of developing iron ore mining projects in the Blue Hill 
Range. Three broad mining regions have been proposed: Karara to the west 
(magnetite), Blue Hills (magnetite) in the central lease area and Mungada to the east 
(haematite). In addition to the mining areas, Gindalbie Metals N.L. is proposing to 
construct an aircraft landing strip north of the Blue Hills mining region and there will 
be infrastructure associated with the proposal. The proposal is to develop the * 

haematite (Mungada) deposit first, followed by the more extensive mayletite 
deposits. 

Bamford Consulting Ecologists was commissioned to conduct a literature review and 
field surveys to assess the potential impact of mining development on terrestrial 
fauna. 

A separate report has been produced to address the fauna issues associated with the 
upgrade of a previously existing haul road to the site (Bamford 2006). 

METHODS 

Report structure 
The approach taken in this assessment comprises a literature review and predictive 
assessment of the fauna of conservation significance that are likely to impacted by the 
Karara and Mungada operations. This 'desktop' study was folIowed by a series of 
field surveys to confirm the presence (or assess the likelihood of presence) of these 
conservation significant species, to develop an understanding of the fauna (and fauna 
related issues) of the general area and to collect data that mav assist in the - 
environmentally responsible planning of the project. This process then allows an 
assessment of the potential impacts to fauna of the proposed project to be made and . . 

for amelioration measures to be suggested and discussed. 

The report is structured to reflet the above. 

The 'Results' section begins with an overview and list of all vertebrate fauna likely to 
be present on the site (based on a literature review). This is followed by detailed 
information and a risk assessment of the subset of vertebrate species that are 
considered to be of conservation significance in the project areas. An overview of the 
conservation significant invertebrates (particularly short-range endemics) that are 
likely to occur is then provided. Finally, the results of the field surveys are presented 
and analysed. 

The 'Discussion' synthesises the results of the literature review and field surveys 
under several main headings: - Impacting processes - Significant species - Significant habitats 

Processes 
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Patterns of biodiversity . Measures of abundance for monitoring 

The report concludes with a summary of recommendations for the management of 
fauna during the Karara and Mungada project. 

Level of assessment 
The fauna assessment and report preparation were carried out with reference to 
guidance and position statements published by the WA Environmental Protection 
Authority (EPA) on fauna sun7eys and environmental protection, and Commonwealth 
Biodiversity Legislation (e.g. EPA 2002; e.g. EPA 2004). Reference was also made 
to guidelines for mining proposals published by the Department of Industry and 
Resources (DoIR 2006). The report synthesises the results of a literature review and 
three field surveys and is classified as a Level 2 survey (desktop study, 
reconnaissance and detailed survey) according to the EPA Position Statement No. 3 
(EPA 2002). 

Personnel 
The following personnel were involved in field investigations: 

Dr Mike Bamford BSc (Biol), Hons(Biol.), PhD(Bio1.) 
Dr Wes Bancroft BSc (ZooZ./Microbiol.), Hons(ZooE.), PhD(Zoo1.j 
Mr Brenden Metcalf BSc (Env. Sci), Hons(Bio1.j 
MS Kerry Rodda BSc (Zool.), Hons(Zoo1.j 
Mr David Coultas BSc (Bot.) 
Mr Peter Smith Assoc. Dip. Agric. 
Mrs Sarah Smith BSc (BioZ.) 
Mr Ian Harris BSc (Cons. Biol./Env. Sci.) 
Mr Bill Rutherford 
Mr Kevin Ward 

The field surveys were undertaken by various combinations of all personnel listed. 
The report was prepared by Wes Bancroft and Mike Bamford. 

Licences and permits 
The field surveys were conducted under DEC Regulation 17 licence number 
SF005363. 

Site description 
The proposed Karara and Mungada operations fall within the Yalgoo Bioregion of the 
Interim Biogeographic Regionalisation for Australia (IBRA) classification system 
(EA 2000: McKenzie et a/. 2003). The general features of this region are summarised 
by McKenzie er al. (2003): The region is characterised by "CaNitris-E. salubris, 
mulga, and bowgada open woodlands and scrubs on earth to sandy-earth plains in the 
western Yilgarn Craton and the southern Carnarvon Basin. The latter has a basement 
of Phanerozoic sediments and is rich in ephemerals. The climate is Mediterranean. 
semi-arid to arid and warm. The dominant land use in the region is grazing, with 
smaller areas of conservation estate, unoccupied Crown 1andJCrown reserves and 
mining. Special values include the Tallering Peak ironstone and jaspilite range 
(unique landfonn and vegetation complexes). banded ironstone in the Mt Gibson 
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Ranges (containing a significant number of endangered flora), Warradagga Rock (a 
granite outcrop with endangered flora and invertebrates in ephemeral ponds) and the 
Mt Singleton Ranges (where there is a number of endangered flora with some unusual 
vegetation associations). A number of rare vertebrate animals (Spiny-tailed Skink 
Egernia stokesii badia, Carnaby's Black-Cockatoo Calypforhynchus lafirostris and 
Slender-billed Thornbill Acanthiza iredalei iredalei), plants (Acacia vassalii, 
Darwinia masonii and Eucalyptus crucis subsp. praecipua) and ecosystems 
(particularly shrublands and succulent steppe) exist within the region. Yalgoo is also 
rich and diverse in flora and fauna although most species are wide ranging and usually 
occur in at least one of the adjoining regions. Freshwater pools are refugia for species 
requiring mesic conditions." 

The proposed Karara and Mungada operations are situated approximately 60 km 
northeast of Perenjori and 90 km south of Yalgoo, in the Shire of Perenjori in the 
southern Murchison region. A detailed assessment of the vegetation of the lease area 
is being prepared by Woodman Environmental Consulting but for the purposes of the 
fauna assessment, the main landfonn and habitat features are as follows: 

Hills, consisting of banded ironstone and some decomposed granite, supporting a 
shrubland and low woodland ofAcacia, Allocasuarina and Myrtaceae growing in 
generally shallow rocky-loam soils. 
Foothills and slopes of gravelly-loam soils, supporting a tall and occasionally 
dense shrubland of acacia and melaleuca. Some eucalypts also present. 
Plains of red loam soils with very little relief, supporting Narrow-leaf Mulga at 
variable densities and generally with little understorey. Calitris is present in some 
areas of sandy-loam soils, notably north of Blue Hills. Emergent eucalypts are a 
significant component of this landform and vegetation type in some areas, 
generally close to the foothills and in low-lying areas where water may 
concentrate. 
Temporary wetlands that are typically small. 

The Yalgoo Bioregion falls within the Bioregion Group 2 classification of EPA 
(2004). This grouping may be relevant for environmental impact assessment 
purposes. 

For the purposes of this report. the following regions (as defined by Gindalbie Metals 
site staff) within the lease area were recognised: Karara (around the Karara ridge), 
Blue Hills (around the Blue Hills ridge), Terrapod (the north-western region of the 
Mungada ridge), Mungada (the eastern areas of the Mungada ridge) and Jasper Hill. 
The latter area is north of Mwgada and served as a control for some investigations. 

Literature searchlSources of information 
A list of fauna that would be expected to occur in the vicinity of the Mungada and 
Karara projects was generated by searching available databases and literature. These 
include: 

the Western Australian Museum's (WAM) 'Faunabase'. - Birds Australia's (BA) database for the second Atlas of Australian Birds. 
the Department of Environment and Conservation's (DEC) Threatened and 
Priority Fauna Database. 

l 
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the federal Department for the Environment and Heritage's (DEH) Environment 
Protection and Biodiversity Conservation (EPBC) database (EPBC Protected 
Matters Search Tool). . the information and species distribution maps provided by Tyler et al. (2000), 
Storr et al. (1983; 1990; 1999), Wilson and Swan (2003), Cogger (2000). 
Johnstone and Storr (1998), Strahan (1995). Menkhorst and Knight (2004) and 
Churchill (1998). 
the consultants' previous experience of the region's fauna (based on surveys 
carried out in the general area). 

The database searches conducted and the areas searched are shown below: 

Faunabase (WAM) 29" 00's to 29'30% and 
1 16' 00' to 1 17'" 00'E 

............................................................................................................................................................................................................................ 

Atlas I1 Database (BA) Records of bird observations in 29O 00's to 30°00'S and 
Australia, 1995-present. 1 16O 00' to 1 17O 00'E 

............................................................................................................................................................................................................................ 

Threatened and Priority Fauna Information and records on 
Threatened and Priority fauna 29" 00's to 29" 30's and 

species in Western Australia. 1 16O 00' to 117O 00'E 
................................................................................................... 
Environment Protection and Records on matters protected 
Biodiversity Conservation (EPBC) under the EPBC Act, including 29O 00's to 29O 30's and 
database - EPBC Protected Matters 116"00' to 117' OO'E 

Because the proposed iron ore projects will not encounter marine systems under 
Commonwealth control the obligate marine animals were excluded from the results 
presented here. Similarly, obligate waterbirds were largely excluded from the species 
lists because of the low occurrence of water bodies in the near vicinity of the 
Mungada and Karara projects. There is a shallow, ephemeral wetland north of 
Terrapod and the possible value of this to waterbirds is discussed. 

Field surveys 
Dates of surveys 
Three field surveys were conducted: April 2006, August 2006 and October 2006. 
Work consisted of trapping for fiogs, reptiles and mammals; bird surveys; 
maintaining an annotated bird list of all bird records; spotlighting; harp trapping and 
acoustic surveys for bats; Malleefowl surveys; and short range endemic (SRE) 
invertebrate and threatenedlpriority vertebrate fauna searching. Opportunistic 
observations were made at all times. The dates of each survey and the range of work 
conducted are shown below. Locations here sampling was carried out are indicated 
on Figure 1. 
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April 2006 I8'04106 to 26/04/06 Pitfall trapping. Bird surveys. Annotated bird list. 
Spotlighting. Bat surveys. Malleefowl surveys. Searching 
for SRE invertebrates and threatenedlpriority vertebrates. 
Opportunistic observations. ............................................................................................................................................................................................................................ 

August 2006 25/08/06 to 31/08/06 Elliott trapping. Annotaled bird list. Spotlighting. 
Malleefowl surveys. Searching for SRE invertebrates and 
threatened1 prioritv vertebrates. Opportunistic observations. ............................................................................................................................. ;. .......... ._ 

October 2006 06!10/06 to 13/10!06 Pitfall; funnel, Elliott and Cage trapping. Bird surveys. 
Annotated bird list. Spotlighting. Malleefowl surveys. 
Searching for SRE invertebrates and threatenedlpriority 
vertebrates. Opportunistic observations. 

Trapping for frogs, reptiles and mammals 
Pitfall, funnel, small box (Elliott) and cage traps were used to sample the amphibian, 
reptilian and mammalian fauna of the project areas. The trapping regime 
implemented in each of the April, August and October 2006 field surveys is 
summarised in Appendix 1. 

Pitfall and funnel trapping 

A pitfall trapping transect was established at each of three sites: 
Mungada- 25 traps (between 491 176E, 6 775 816N and 490 435E, 6 774 943N; 
WGS84, Zone 50). 
Blue Hills - 26 traps (between 482 584E, 6 775 458N and 481 977E, 6 776 573N). 
Mt Karara - 25 traps (between 478 176E, 6 772 l0lN and 479 375E, 6 771 72TN). 

The location of each pitfall trap is given in Appendix 2. 

All transects were positioned so that they commenced on the upper slopes of the 
Muneada. Blue Hills and Karara ridges and then ran down through the mid and lower - 
slopes and out onto the surrounding plain. This landscape approach is designed to 
maximise the number of vegetation and soil associations sampled whilst allowing 
analysis of the results in a landscape context. Importantly, this approach samples 
ecotones (transitions between vegetation and soil types). 

Pitfall traps were 40 L PVC buckets with a flywire-covered drainage hole in the base. 
A 25 cm high flywire drift-fence extended 2.4 m either side of the pitfall. Traps were 
located at 50 m intervals along the transects. 

Funnel traps were c. 15 cm wide and 60 cm long, with a funnel entrance diameter of 5 
cm. Funnels were set up at the end of a pitfall drift fence, with the funnel entrance 
bisected by the fence. Funnel traps were covered with shade cloth or vegetation to 
provide shelter for captured animals. Funnel traps were only deployed in October as 
based on our experience they have been found to be ineffective in the cooler months. 

Cage and Elljott trapping 

Two Elliott trap transects were established: 
Karara - 25 traps (In August 2006: southern end - 478 200E, 6771 91 8N, mid-point - 
478 167E, 6 772 065N. In October 2006: southern end - 478 130E, 6 771 935N; mid- 
point - 478 170E, 6 772 050N; northern end - 478 300E, 6 772 165N). 
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Mungada - 25 traps (eastern end - 490 400E, 6 776 877N; mid-point - 490 447E, 6 
776 712N; western end - 490 336E, 6 776 756N). 

One cage trap line was established at Mungada with 15 traps at 200 m spacing along 
the road from 490 91 IE, 6 776 190N to 489 577E. 6 776 409N. going past the tumoff 
to Gully. 

Elliott (c. 80 X 100 X 325mm) and cage traps (c. 180 X 180 X 600 mm) were placed 
under vegetation and baited with a mixture of rolled oats, peanut butter and tinned 
sardines. Cage traps were also covered with a hessian bag to provide cover for 
captured animals. 

Bird surveys 
In conjunction with the checking of traps, systematic bird surveys were undertaken 
along each of the pitfall trapping transects by recording and counting birds within 
25 m of each pitfall (a 'point transect' count, see Recher 1988). Birds seen or heard 
outside the 25 m radius survey zone were also noted. 

Annotated bird lists 
In addition to the systematic bird surveys, an annotated bird list for each trip was 
maintained. This list was a record of all bird species recorded on each survey (from 
systematic or opportunistic observations), with notes on their abundance or location 
where appropriate. 

Nocturnal surveys (spotlighting and bat surveys) 
Spotlighting (for nocturnal animals) surveys were undertaken by vehicle, generally in 
the vicinity of the main access roads around the Mungada, Blue Hills and Karara sites. 
Some 'on foot' surveys were also conducted to investigate areas away from the access 
tracks. These surveys usually commenced within an hour of sunset and continued for 
between one and three hours. Spotlighting suweys from the southern end of the 
Mungada Ridge (Skyhook) to the camp were conducted at least once on each field 
survey. 

Bats were surveyed by two methods: harp trapping and acoustic surveys. A harp-trap 
was erected at two sites in the April 2006 survey: near a temporary wetland in a 
cleared area alongside the main haul road (486 500E 6 776 100N) and in Salmon 
Gum woodland on the eastern side of the Karararidge (478 527E, 6 771 951N). The 
traps were left overnight and checked the following morning for bats. 

Attempts to detect bats were also made by using an ultrasonic detector when carrying 
out night work. The ultrasonic detector was also used to record the calls of captured 
bats as they were released, as a means of confirming the identity of some species, 
such as Scotorepens. Echolocation calls were recorded using the Anabat system 
(Titley Electronics. Ballina, NSW), where calls are recorded through the Anabat I1 
Bat Detector onto a MiniDisc recorder (MZ-R900 Sony). At a later stage the calls 
were played back through a ZCAIM unit (Titley Electronics, Ballina, NSW) into 
Anabat softu~are to analyse the call characteristics. Characteristics used in call 
analysis included: 
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Fmax Maximum call frequency (kHz) 
Fmin Maximum call frequency (Mz) 
Fc Characteristic frequency (kHz) 
Fpeak Frequency with peak number of cycles (kHz) 
DUR Duration of call (ms) 

Malleefowl sunieys 
Systematic Malleefowl surveys were conducted in five areas: Blue Hills. Jasper Hill, 
Karara, Mungada and Terrapod (Figure 1). 

The survey technique employed was a human chain approach that is used regularly by 
the Malleefowl Preservation Group (MPG). This method is consistent with the 
recommendations of the National Malleefowl Recovery Team. The technique 
involves people walking in a staggered line at 20-25 m intervals, with those at the 
ends of the line using hand-held GPS units to follow a particular bearing and thus 
guide the line and ensure that a thorough search is achieved. The process is repeated 
in an -out and back' manner which ensures abutting transects and complete coverage 
of the defined survey area. 

When mounds were located, the survey line was halted and location and physical 
details of the mound were recorded. 

The age of mounds was important and aging was based upon the knowledge and 
experience of Mike Barnford, who has worked extensively with the MPG. The age 
categories were: 

Active: Fresh scratchis ,  loose soil and mound dug out in preparation for the 
breeding season or mounded for breeding. Mounds containing abundant but 
weathered plant material and shell fragments have been used regularly over at 
least the previous few years. 

Recently used (1-5 years): No signs of very recent activity, such as scratchings. 
Soil surface compacted and little plant material present. However, mound 
slopes still steep and no plants growing in mound. 

Moderately old (5-20 years): No recent activity, soil compacted and no plant 
material. Surface of mound showing some weathering, such as loose soil and 
debris accumulating in central depression, and some plant colonisation 
possibly present. 

Old (26100 years): Mound moderately to very weathered, often with a veneer of 
gravel on the slopes because of removal of fme materials from the surface. 
Some bushes growing on mound. 

Very old (loo+ years): Mound very weathered. -4th profile low and central 
depression poorly defined. Bushes and even small trees growing on mound. 

Surveys for Malleefowl mounds focussed on impact areas at Mungada and Terrapod, 
and on transects at these three sites, Jasper ridge, Blue Hills and Karara (see Fig 1). 

Surveys in impact areas had the following boundaries: 
Mungada - 490 400 to 490 920E, and 6 773 400 to 6 776 600N 
Terrapod -487 840 to 488 340E, and 6 777 300 to 6 778 300N. 

Transects were 200m wide and had the following approximate midlines: 
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Mungada 489 400E; 6 775 300N to 492 870E, 6 775 300N 
Blue Hills - 485 000E. 6 774 490N to 481 540E. 6 776 700N 
Karara- 478 534E. 6 772 363N to 476 000E, 6 773 OOON 
Jasper ridge 4 9 2  950E, 6 783 767N to 492 975E, 6 784 575N 

The aim of the focus on impact areas was to determine the distribution of mounds in 
areas where development is most likely to occur in the near future. so that boundaries 
can be altered where possible to minimise loss of mounds. The aim of surveying 
along transects that extended from the ridge top to the adjacent plain was to determine 
if there are any patterns to the distribution of mounds. For example, if mounds are 
found to be concentrated in particular parts of the landscape, this can guide planning 
for future surveys and the location of infrastructure. 

Shorf range endemic (SRE) invertebrate and threatened/priority vertebrate 
fauna searching 

The literature review and assessment identified a number of species that were of 
conservation significance and likely to occur in the vicinity of the lease area (see 
Results). Many of these species have specific habitat requirements that enable 
targeted searching (in addition to systematic surveys) for these species to be 
conducted. In addition most were also collected or had the potential to be caught in 
the pitfall traps. For example, slaters, millipedes, scorpions and some trapdoor 
spiders were caught regularly in the pitfall traps. 

Short-range endemic invertebrates and threatened or priority reptiles were 
investigated by hand searching. The hand searching generally involved raking 
through spoil piles alongside tracks, leaf litter, windrows and pushed-up vegetation; 
turning over logs, rocks and man-made debris (e.g. pieces of iron, dumped car parts); 
and inspecting under bark. Vertebrate fauna located during this process were 
captured, identified and released in the location that it was caught. Representative 
specimens of invertebrate fauna were collected and taken to the Western Australian 
Museum for identification. 

This sort of searching took place on all field trips with locations and effort as follows: 
24104. 4 people around temporary wetland alongside the haul road for 1 hour 
(4 man-hours). 
23/04. 4 people on ridgeline and upper slopes near Gully (Mungada ridge) for 
2 hours (8 man-hours). 
24/04. 4 people at Skyhook (southern end of Mungada) for 2 hours (8 man- 
hours). - 29108. 4 people for 2 hours at Terrapod and 2 hours at Karara. 2 people 1 
hour at Skyhook (southern end of Mungada) (10 man-hours). 
31/08. 2 people at Mungada for 1.5 hours (3 man-hours). 
10110. 2 people for an hour on the eastern side of Mungada ridge (2 man- 
hours). 

Thus, a total of 35 hours was spent searching for SRE invertebrates and significant 
reptiles. 

Searching for trapdoor (mygalomorph) spider burrows was also undertaken. In some 
cases the burrows were excavated and the occupant collected and taken to Dr Barbara 
Main at the University of WA for identification. Searching for these burrows took 
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place during Malleefowl mound searches, such that whenever the sunTey line stopped 
to record details of a mound, team members not engaged in examining the mound 
searched around for trapdoor spider burrows. With at least thee people searching for 
spider burrows for 5 minutes around each Malleefowl mound. this amounted to some 
20 person-hours of searching. In addition, a more systematic approach was 
undertaken on 121h October with five team members walking in a line at 2 m intervals 
and scouring the ground ahead very closely for burrows. This was done on a ridge 
south of the Blue Hills and south of the Haul Road. starting from where the burrow of 
a Shield-backed Trapdoor Spider had been found and gave almost total coverage of a 
10 m wide by l00m long transect from 484 925E, 6 774 627N and 494 928E, 6 774 
629N to 485 001E, 6 774 566N and 484 998E, 6 774 561N. Soil and vegetation type 
where burrows were found were recorded. 

Priority bird species were searched for by observation (a process that could be 
conducted at all times in conjunction with other studies). Sightings or observations of 
priority birds were noted. 

Nomenclature and taxonomy 
As per the recommendations of EPA (2004), the nomenclature and taxonomic order 
oresented in this reuort are based on the Western Australian Museum's C.'hecklist of  
the Vertebrates of Western Australia. The authorities used for each vertebrate group 
are: amphibians and reptiles (Aplin and Smith 2001), birds (Christidis and Boles 
1994; Johnstone 2001), and mammaIs (How et al. 2001). 

Assessment of conservation significance 
The conservation status of fauna species is assessed under Commonwealth and State 
Acts such as the Commonwealth Environment Protection and Biodiversity 
Conservation Act (EPBC Act) 1999 and the Western Australian Wildlife Conservation 
Act 1950. The significance levels for fauna used in the EPBC Act are those 
recommended by the International Union for the Conservation of Nature and Natural 
Resources (IUCN 2001). The WA W'ildlliJe Conservation Act 1950 uses a set of 
Schedules but also classifies species using some of the IUCN categories. These 
categories and Schedules are described in Appendix 3. 

The EPBC Act also has lists of migratory species that are recognised under 
international treaties such as the Chma Australia Migratory Bird Agreement 
(CAMBA), the Japan Australia Migratory Bird Agreement (JAMBA) and the Born 
Convention (The Convention on the Conservation of Migatory Species of Wild 
Animals). The list of migratory species under the EPBC Act has been revised to 
include species only, thus excluding family listings (DEH, pers. comm.). Those 
species listed in JAMBA are also protected under Schedule 3 of the WA Wildl+? 
Conservation Act. There is a separate list of marine species under the EPBC Act, but 
this only applies to land and w e r s  under Commonwealth management. Therefore, 
marine listings are not included in this report. 

The Department of the Environment and Heritage (DEH, formerly Environment 
Australia) has also supported the publication of reports on the conservation status of 
most vertebrate fauna species: reptiles (Cogger et al. 1993), birds (Garnett and 
Crowley 2000), monotremes and marsupials (Maxwell et al. 1996), rodents (Lee 
1995) and bats (Duncan et al. 1999). The Threatened Species and Communities 
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Section of En~rironment Australia has also produced a list of Threatened Australian 
Fauna. although this list is effectively a precursor to the list produced under the EPBC 
Act. These publications also use the IUCN categories, although those used by Cogger 
et al. (1993) differ in some respects because this report predates categories reviewed 
by Mace and Stuart (1994) and revisited since by IUCN (2001). 

Jn Western Australia, the Department of Environment and Conservation (DEC) has 
produced a supplementary list of Priority Fauna, being species that are not considered 
Threatened under the WA Act but for which the Department feels there is cause for 
concern. Some Priority species, however, are also assigned to the IUCN 
Conservation Dependent category. Levels of Priority are described in Appendix 3. 
Assessments in this report are based on the most recent version of the DEC priority 
list (June 2006). 

Fauna species included under conservation acts andlor agreements are formally 
recognised as of conservation significance under state or federal legislation. Species 
listed only as Priority by DEC, or that are included in publications such as Garnett and 
Crowley (2000) and Coyger et a1 (1993), but not in State or Commonwealth Acts, are 
also of recognised conservation significance. In addition, species that are at the limit 
of their distribution, those that have a very restricted range and those that occur in 
breeding colonies. such as some waterbirds, can be considered of conservation 
significance, although this level of significance has no legislative or published 
recognition and is based on interpretation of distribution information. The WA 
Department of Environment (formerly the Department of Environmental Protection, 
DEP) used this sort of interpretation to identify significant bird species in the Perth 
metropolitan area as part of Perth Bushplan (DEP 2000). 

On the basis of the above comments, three levels of conservation significance are 
recognised in this report: 

Conservation Significance (CS) I :  Species listed under State or 
Commonwealth Acts. 

* Conservation Sign1j7cance (CS) 2: Species not listed under State or 
Commonwealth Acts, but listed in publications on threatened fauna or as 
Priority species by DEC. 
Conservation SigniJicance (CS) 3: Species not listed under Acts or in 
publications, but considered of at least local significance because of their 
pattern of distribution This level may have links to preserving biodiversity at 
the genetic level (EPA Position Statement No. 3, EPA 2002). For example, if 
a population is isolated but a subset of a widespread (common) species, then it 
may not be recognised as threatened, but may have unique genetic 
characteristics. Species on the edge of their range, or that are sensitive to 
impacts such as habitat fragmentation, may also be classed as CS:. 

In addition to these statuses, species that have been introduced (WT) are indicated. 
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RESULTS 

Overview - vertebrates 
The literature review identified 261 species of vertebrate that may occur in the 
vicinity of the proposed Karara and Mungada iron ore mines. These included 8 frogs, 
60 reptiles, 162 bids and 3 1 mammals (Tables 1 to 4). No fish are expected to be 
present due to the lack of permanent aquatic habitat in close proximity to the lease 
areas). This vertebrate assemblage is typical of the southern Murchison with a strong 
representation of generally widespread arid zone species, but also species more 
typical of the Wheatbelt. Some of the southern species that have been recorded. such 
as the Golden Whistler and Western Yellow Robin. are probably present in vegetation 
that depends upon the micro-climate created by the ironstone hlls. There are also 
species recorded or expected that are likely to be dependent upon the rocky habitat. 
These include a few species, such as Woolley's Pseudantechinus, that range well into 
the Pilbara and are at the southern extent of their range in the Karara area. Of the 
expected species, 2 amphibians, 38 reptiles, 75 birds and 18 mammals were recorded. 

Amphibians 

The amphibians that are expected to occur in the vicinity of the Karara and Mungada 
operations are water-holding or burrowing species. All are arid zone species and most 
have broad distributions across the Murchison and Goldfields. The only species with 
a restricted distribution is l~Teobahachus centralis, which in Western Australia is 
currently believed to occur only in the Mt Magnet area (Tyler et al. 2000). However, 
it is very difficult to distinguish from Neobatrachus sutov and Neobatrachus 
kunupakuri and may be more widespread than this. It was possibly collected in 
January 2005 (Wilcox and Bamford 2005). 

The amphibians of the area do not require permanent pools of standing water. These 
species are adapted to survive long periods of little to no rainfall and will emerge after 
sufficient rainfall to breed in temporary pools of freshwater. The assemblage is 
expected to be rich because the ironstone hills create runoff that forms the temporary 
pools suitable for breeding. Runoff from the hills is therefore a critical environmental 
feature for the amphibian fauna of the area. 

The reptile assemblage (Table 2) is complex in a biogeographic sense, with 
widespread arid zone species (eg. Heteronotia binoei and Yaranus gouldiz], 
Murchison species (eg. Caimanops amphiboluroides and some geckoes), species with 
a largely southern, Wheatbelt distribution (eg. Oedura marmoruta) and species that 
are largely northern in distribution but with scattered populations in the Murchison 
(eg. Perentie Varanus giganteus). The reptile assemblage therefore reflects both the 
geographic location of the site and the influence of the ironstone hills, which provide 
rocky habitat and create habitats associated mith the concentration of runoff lower in 
the landscape. The richness of the reptile assemblage is strongly influenced by the 
habitat diversity of the site. 

Several lizard species have restricted distributions and are of recognised conservation 
significance (see below). Some others may occur as isolated populations because the 
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ironstone hills effectively create an island of distinctive habitats surrounded by more 
typical Murchison environment. 

Birds 

The bird assemblage (Table 3 )  displays similar biogeographic patterns to that of the 
reptiles. with assemblage composition determined by geography and habitat 
availability. As with the reptiles. the richness of the bird assemblage is strongly 
influenced by the habitat diversity of the site. A prominent component of the bird 
assemblage is the species that occur in the thickets and dense shrublands (eg. fairy- 
wrens, Redthroat, Gilbert's and Golden Whistler, Western Yellow Robin) that are 
associated with run-on sites and lower slopes around the ironstone hills. There are 
also many bird species that are irruptive but the presence and abundance of species 
such as the Budgerigar and Zebra Finch is largely independent of the local 
environment. 

Waterbirds have not been included in the bird assemblage except for a few species, 
such as the Black-tailed Native-hen, Australian Shelduck, Grey Teal and some 
shorebirds, which may use small, seasonal wetlands. There is a shallow, seasonal 
wetland north of Terrapod that may occasionally support such waterbirds, but 
probably only in small numbers and infrequently. 

Three bird species are considered to be locally extinct (Table 5). 

Mammals 

The mammal assemblage (Table 4) is expected to be depauperate because of high 
rates of extinction; there are expected to be 3 1 mammal species extant in the area, 
including 5 introduced species, but 18 locally extinct mammals. This high rate of 
extinction among mammals is typical of mainland Australia and has been associated 
with a wide range of factors, including changes in fire regimes, introduced predators 
and competition with introduced herbivores (including livestock) (Burbidge and 
MacKenzie 1989). 

The extant mammal assemblage consists largely of widespread, arid zone species. 
The influence of biogeography on the richness of the mammal assemblage is less than 
seen with bids and reptiles, although Woolley's Pseudantechinus is found largely to 
the north and is at the extreme south of its range in the southern Murchison. The 
Brush Wallaby is a south-west species at the extreme north of its range in the area, but 
is included in the expected species list only because of a recent observation by DEC 
personnel on Mt Gibson Station to the south. It was not observed in the project area 
and, if present, occurs in only very small numbers. 

Habitat diversity is also not as strong an influence upon mammal species richness as 
seen with birds and reptiles. Eleven of the 26 native species are bats and these may 
roost in caves and crevices in the ridges a s  well as in tree hollows in eucalypts, while 
Woolley's Pseudantechinus may be confined to the ironstone ridges, as it is largely 
restricted to r o c k  environments elsewhere in its range. Mitchell's Hopping-Mouse, 
if present, will occur in areas of sandy-loam soils such as are present north of Blue 
Hills. 

l 1 ,  

A BAMFORD Coniullmg Ecologlsls 
12 

I 



Karara and Muneada Fauns 

Species of conservation significance - vertebrates 
Of the 261 species of vertebrate that may occur in the vicinity of the proposed Karara 
and Mungada iron ore mines, there are 33 species of conservation significance 
(9 CS1,8 CS2 and 16 CS3 species). The results of the DEC and EPBC database 
searches (for species of conservation significance) are presented in Appendices 4 and 
5 and the significant species are indicated on Tables 1 to 4. Appendix 6 presents 
species accounts that provide basic information o the vertebrate species of 
conservation significance (including their conservation status, the reason for their 
significance. aspects of their ecology, potential threatening processes and the inferred 
status of the species at the study site). The number of species in each of the vertebrate 
classes was: 

Amphibia (Frogs) 1 (OCSl,OCS2, 1 CS3) 
Reptilia (Reptiles) 5 (3 CS l ,  0 CS2,2 CS3) 
Aves (Birds) 22 (6 CS1,7 CS2,9 CS3) 
Mammalia (Mammals) 5 (0 CS1,l CS2,4 CS?) 

The single frog species listed as significant; Neohatrachus centralis. is only CS3 and 
is included because it has a restricted distribution. Its presence at the site is 
unconfirmed. 

The two reptile species listed as CS3 (see Table 2 and Appendix 6) were both 
recorded during surveys, with the dragon Caimanops amphiboluroides apparently 
widespread but the gecko Oedura marmoratu recorded only once. It is usually 
restricted to woodlands of smooth-barked eucalypts such as occur in some low-lying 
areas of the project site. 

Of the three reptile species listed as CS1 (see Table 2 and Appendix 6). only the 
Gilled Slender Bluetongue Cyclodomorphus branchialis was recorded, with both 
records on ironstone ridges. The Spiny-tailed Skink Egernia stokesii is not too 
difficult to find if present, so may not occur in the area. A lot of effort was expended 
searching rocky areas and amongst scattered large eucalypts for evidence of this 
species. In contrast, the South-Western Carpet Python Morelia spilofa imbricata can 
be difficult to find and may be present. 

Birds were well-represented among species of conservation significance. Four of the 
six bird species listed as CS1 were recorded in the area (see Table 3 and Appendix 6). 
The Malleefowl and Major Mitchell's Cockatoo were common, while an active nest 
of the Peregrine Falcon was found. These three species are discussed in detail below. 
The Rainbow Bee-eater was also present but is a widespread species that is listed as 
significant because it is migratory under the EPBC Act. Of the remaining two CS1 
bird species, the Fork-tailed Swift may be an irregular visitor to the area and the 
Slender-billed Thornbill is probably absent due to the lack of suitable habitat. 

Two of the seven CS2 bird species (see Table 3 and Appendix 6),  the Crested Bellbird 
and White-browed Babbler, were recorded in the area. Both are considered to be CS2 
because the race that occurs in the Wheatbelt has been badly impacted by clearing for 
agriculture. but the birds in the study area may not be the significant race. However, 
populations close to the range of the significant race should probably be regarded as 
potentially significant. Both the Crested Bellbird and White-browed Babbler were 
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widespread in thickets and woodlands of the plains and lower slopes of the ironstone 
ridges so may suffer some habitat loss, primarily from infrastructure development. 
The remaining CS2 bird species are either not present because of lack of suitable 
habitat: or may be irregular visitors. 

Seven of the nine CS3 bird species were recorded (see Table 3 and Appendix 6), with 
one of these, the Scarlet Robin, seen only in January 2004 (Bamford and Wilcox 
2004). Those not recorded may be present only as irregular visitors. Significantly, 
the Redthroat. Western Yellow Robin, Gilbert's Whistler and Golden Whistler were 
recorded mainly in dense thickets of the lower slopes of the ironstone ridges (see 
Results below). This makes them particularly vulnerable to habitat loss. especially 
from infrastructure development. 

There were no mammal species of CS 1 because such species are extinct in the area. 
The single CS2 species, the Brush Wallaby, is included only because of a recent 
report f?om Mt Gibson Station to the south. If present, it would occur in dense 
vegetation on the lower slopes of the ironstone ridges. The four CS3 mammals 
include two bat species that are not formally described and could prove to be 
widespread when more is learnt about them. The remaining CS3 species are the 
Brush-tailed Possum that has disappeared from most of the Murchison and Wheatbelt, 
and Woolley's Pseudantechinus that is at the southern limit of its range and is 
restricted to rocky habitats. Faecal material found on Mungada ridge was thought to 
be evidence of this species, but trapping carried out in October 2006 failed to catch 
any specimens. There was an unconfirmed sighting in the April 2006 survey, also on 
Mungada ridge. In April 2006, a Brush-tailed Possum was reported on Mungada 
Road west of the project area. 

The assessment of the conservation significant species in Appendix 6 highlights 
several vertebrate species that are of greatest concern. These are species that are 
present or most likely to occur in the lease areas and are most likely to be significantly 
impacted by the mining process. The species are: 

Gilled Slender Blue-tongue (CSI). Present. The two specimens recorded were on 
ironstone ridges. - Western Spiny-tailed Skink (CS]). May not be present in the prqject area but 
possibly in eucalypt areas where there are abundant large, fallen logs. 
Malleefowl (CSI). Present and breeding with mounds generally widespread across 
the landscape but with some concentration of mounds close to ironstone ridges (see 
results below). 

. Peregrine Falcon (CS1). Present and breeding, with a nest on Mungada ridge. . Major Mitchell's Cockatoo (CS1). Present and probably breeding in eucalypt 
areas. 
White-browed Babbler (CS2), Redthroat (CS3), Western Yellow Robin (CS),  
Gilbert's Whistler (CS3), Golden Whistler (CS3) and Woolley's Pseudantechinus 
(CS3). Species that are present and restricted or largely restricted to habitats likely 
to be impacted by mining or infrastructure. Woolley's Pseudantechinus is 
probably restricted to the ironstone ridges, and may be confined to Mungada ridge 
where the rocky habitat is best developed. The birds are restricted or largely 
restricted to dense thickets on the lower slopes of the ridges. The Western Yellow 
Robin and Gilbert's m s t l e r  were recorded only in dense vegetation associated 
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with the western slopes of Mungada ridge, probably because the boomerang shape 
of this ridge is particularly effective at concentrating runoff. 

The risk of impact to all other species of conservation significance (Tables l to 4, 
Appendix 6) is considered to be low (because they are either unlikely to be present in 
the vicinity of the operations, are unlikely to be strongly affected, or are likely to be 
widespread in the area and therefore not dependent upon habitats that will be greatly 
impacted by the proposed development.). 

Species of conservation significance - invertebrates 

No invertebrate species of conservation significance was returned by the DEC 
database search (Appendix 3 ), but the Shield-backed Trapdoor Spider Idiosoma 
nigrurn (Endangered under Wildlife Conservation Acts) was found. In addition, the 
potential exists for short-range endemics (SRE) to occur in the vicinity of the Karara 
and Mungada projects because the landscape with ironstone ridges surrounded by 
broad plains is ideal for the persistence of relictual populations and the evolution of 
SRE species. Harvey (2002) notes that the majority of species that have been 
classified as short-range endemics have common life history characteristics such as 
poor powers of dispersal or confinement to discontinuous habitats. Several groups, 
therefore, have particularly high instances of short-range endemic species: Gastropoda 
(snails and slugs), Oligochaeta (earthworms), Onychophora (velvet worms). Araneae 
(mygalomorph spiders), Scorpionida (scorpions), Pseudoscorpionida 
@seudoscorpions). Schizomida (schizomids), Diplopoda (millipedes), Isopoda 
(slaters), Phreatoicidea (phreatoicidean crustaceans), and Decapoda (freshwater 
crayfish). The poor understanding of the taxonomy of many of the short-range 
endemic species hinders their conservation (Harvey 2002). 

Identification resources, personnel skilled in identification and a regional-scale 
understanding of taxa distributions are very limited for many of these groups. There 
are, therefore, only a few groups of SRE invertebrates for which sufficient expertise 
and data exist to make confident identifications, to place findings in a regional context 
and to make confident conclusions of a taxon's status within a project area. In 
addition, some of these taxa are absent from the semi-and landscape of the project 
area. In the case of the Karara and Mungada project the groups likely to be present 
and that can be studied are: 

Snails 
Trapdoor (mygalomorph) spiders 
Pseudoscorpions - Scorpions 
Millipedes 
Slaters 

The Shield-backed Trapdoor Spider was found in the lower slopes of the Mungada, 
Blue Hills and Jasper ridges. Details on the Shield-backed Trapdoor Spider and SRE 
invertebrates are presented and discussed below. 
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Field survey results 

Pitfall and funnel trapping 
The results of the pitfall and funnel trapping are summarised in Table 6. In total, 138 
captures were made (57 in April 2006, 81 in October 2006) from 26 species (4 
dragons, 7 geckoes. 1 pygopod, 8 skinks, 1 monitor, 2 snakes, 1 dasyurid and 2 
rodents: Table 6). The Blue Hills and Karara transects had greater species richness 
and a greater number of captures than the Mungada transect in both April and October 
2006 (Table 6). Seventeen species were captured in April 2006 and 20 in October 
2006. Eleven species were captured in both surveys (4 dragons, 2 geckoes, 4 skinks 
and 1 rodent). 

The pattern of distribution of pitfall captures (all trap nights pooled) is shown in 
Figure 2 for each of the Mungada, Blue Hills and Karara transect. There was a trend 
for more captures per trap night in traps located on the plain (0.19 captures per 
trapnight * 0.02SE captures per trap night, N = 49) and lower slopes (0.17 * 0.04 SE, 

N = 1 l), with less captures on the upper (0.10 0.04 SE, N = 9) and mid-slopes (0.07 
i 0.03 SE, N = 7). An analysis of variance indicated, however, that this was not a 
significant pattern (F3,72 = 1.79, P = 0.157). 

The pitfall traps were more effective in the October 2006 survey (0.1 84 captures per 
trap night) than in April 2006 (0.150 captures per trap night). Funnel traps were much 
less effective than pitfall traps (0.029 captures per trap night, October 2006). 

The raw data from the pitfall and funnel trapping transects are presented in 
Appendix 7. 

Cage and Elliott trapping 
No captures were made in the cage traps. 

The results of the Elliott trapping are summarised in Table 7. A total of 30 captures 
of two species were made (27 House Mice and 3 Little Long-tailed Dunnm). 
Fifteen captures were made in each of the August and October 2006 surveys 
(Table 7). Most captures were made along the Karara transect (28 captures, 93%). 
Despite locating the Elliott traps in areas of habitat that would be favoured by 
Woolley's Pseudantechinus (CS3), this species was not captured. Droppings of 
Woolley's Pseudantechinus, however, were recorded along the Mungada ridge. 

Bird surveys 
Thirty-eight species of bird were recorded during the systematic surveys. The mean 
densities of each species along each transect are presented in Table 8. The most 
commonly encountered species were Chestnut-rumped Thornbill, Inland Thornbill. 
Australian Ringneck Splendid Fairy-wren. Weebill and White-browed Babbler. 
These species are those that are either generally common (e.g. Australian Ringneck) 
or that are commonly encountered in larger family groups (e.g. Splendid Fairy-wren, 
White-browed Babbler). 
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The average densities of birds (all species pooled) were 0.25 + 0.07 SE birds ha.' day-' 
for the Mungada transect, 0.37 i 0.05 s~birds ha-' day-' for Blue Hills and 0.26 * 0.07 
SE birds ha-' day-' for Karara. The overall average density of birds was 0.30 0.04 SE 

birds ha-' day-'. 

The pattern of distribution of birds (all species pooled) is shown in Figure 3 for each 
of the Mungada, Blue Hills and Karara transects. There was a bend for a greater 
density of hirds on the plain (a mean density of 3.41 * 0.31 SE birds hd' day-', N = 49) 
and lower slopes (2.50 * 0.52 SE, N = l l), with a lower density of birds on the mid 
(0.70 i 0.44 SE, N = 7) and upper (0.35 k 0.12 SE, N = 9). An analysis of variance 
indicated that this was a significant pattern (F3 ,2 = 9.22, P < 0.001). Student 
Newman Keuls post hoc tests were used to examine the differences. Mean bird 
density on the upper slopes was significantly less than both the lower slopes and the 
plain (P = 0.040, P < 0.001, respectively). Mean bird density on the mid-slopes was 
significantly less than the plain (P = 0.002). 

Annotated bird lists were prepared during each field survey (see Appendix 8). One of 
the features of the avifauna that became apparent through the keeping of opportunistic 
records was that some species were most abundant in dense vegetation along minor 
gullies on the lower slopes of the hills. Species such as the Western Yellow Robin 
and Gilbert's Whistler were recorded only in such vegetation along Mungada ridge. 

Spotlighting surveys 
The spotlighting surveys recorded very few animals, but confiimed the presence of 
one nocturnal bird. the Tawny Frogmouth, and the gecko Oedura marmorafa. 

Bat surveys 
Nine individuals from four species of bat were captured using the harp traps: 
Chalinolobus gouldii (2 male, 2 female), Nycfophilus geofjoyi, (2 male), 
Scotorepens greyii (2 male) and Vespadelus baverstocki (1 female). In addition, the 
White-striped Bat Tadarida australis was heard around camp. 

Malleefowl surveys 
A total of nearly 429 hectares was searched for Malleefowl mounds in five regions: 
Blue Hills, Jasper Hill, Karara, Mungada and Terrapod (see Table 9 for the search 
area in each of these regions). A total of 81 Malleeefowl mounds was located by 
systematic searching (see Table 9 for the number of mounds in each region). The 
locations of these mounds are presented in Appendix 9 and Figure 4. Three-quarters 
of these mounds were assessed as old or very old (more than 20 years since the 
mound was last worked, see Table 9). Six active mounds were located by the 
systematic method (1 at Blue Hills, 3 at Mungada and 2 at Terrapod). In addition, 
there were three mounds that were assessed as recently used (see Methods). Overall, 
c. 11% of mounds located were active or recently used (Table 9). 

The overall density of all mounds was 0.19 mounds ha.' (range: 0.13 to 0.21 mounds 
ha-', see Table 9). The overall density of active mounds was 0.01 mounds ha.' (range: 
0 to 0.03 mounds ha", see Table 9). That is, on average across the whole site, there is 
a Malleefowl mound approximately every 5 ha and an active mound every 100 ha. 
These are values of 20 mounds/kmz and 1 active mound/km2. These are similar to 

BAMFORD Consulting Ecologists 
17 



Knmra and Mungeda I'auna 

densities reported by Marchant and Higgins (1993) for semi-arid regions across the 
range of the species. 

Mounds found during systematic surveys were widely distributed across the landscape 
(see Figure 4). Some mounds were well up onto the ridges where the mound material 
consisted almost entirely of small stones and coarse gravel. Other mounds were in 
gravelly loams on the plain. Areas of clayey loarns that supported open Acacia 
shrubland, such as the southern end of the Mungada survey area, had few or no 
mounds. Marchant and Higgins (1993) note that mounds are constructed in light soils 
(ie avoiding heavy clays) and where leaf-litter is abundant. The simple classification 
of mounds as either on plain, slope or ridges (Table 9b) indicates a bias towards 
mounds on slopes. Transects suweyed similar areas of plain and slope, but only small 
areas of ridge because these are a less-extensive habitat. Soil type used in mounds 
and of areas surrounding mounds showed a strong bias in favour of gravelly to stony 
soils (Appendix 9), with 90% of the 62 mounds for which soil type was recorded 
being in gravellyistony soils. 

In addition to the mounds located by the systematic surveys, 31 mounds were 
recorded opportunistically by Bamford Consulting Ecologists, other contractors and 
Gindalbie staff (see Appendix 9). At least three of these mounds were active and 
three were used in recent years (i.e. assessed as less than five yeas old). 

Short range endemic invertebrate and threatened/priorify vertebrate fauna 
searching 

Snails 

Live snails were collected fkom under heaps of loose earth and dead vegetation at 
Terrapod in August 2006 and snail shells were found at all sites, both on ridges and 
on the plains between ridges. Snail shells were found under rocks on the ridges and in 
loose soil at the base of trees elsewhere. The snails were probably a species of 
Pleuroxia (Camaenidae). No information is available on the snails collected but they 
appear to be at least locally common and not restricted to the ridges. 

The snails collected were large (10-1 5mm) and fairly conspicuous, but other, very 
small (<5mm) snail species may be present. For these to be found requires the 
collection and sifting of soil from under rocks and vegetation. Such searching was 
not undertaken. The taxonomy of such snails is not well understood, but as a 
precautionary principle they must be assumed to be present. If such small snails are 
present in mesic refugia, such as the south slopes of the ironstone hills, they must be 
assumed to be short range endemics. It is in such fragmented, restricted habitats that 
short range endemic invertebrates occur. 

Trapdoor (mygalomorph) spiders 

Searching for burrows and examination of invertebrates in pitfall traps resulted in the 
collection of three species of trapdoor spider: Gaius villosus, the Shield-backed 
Trapdoor Spider Idiosoma nipurn (Idiopodidae) and an undescribed species of Aname 
(Nemesiidae). Identifications were by Dr Barbara Main of the University of Western 
Australia. G. vilZosus is widespread across inland southern WA and in the project 
area was found to be common in loam and clayey-loam soils of the plain. often in 
thickets of Acacia aff. coolgardiensis . The genus Aname is also widespread but with 
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many undescribed species. Therefore, the species collected in the project area may be 
a short range endemic. Only one specimen was collected and it came from Pitfall 12 
along the Mungada pitfall transect. It was in gravelly loam soil on the lower slopes of 
the Mungada ridge. 

The Shield-backed Trapdoor Spider L nigrum is of conservation status CS1. It is 
listed as Endangered (Schedule 1) of the WA Wildlife Conservation Act. Further 
information on the species appears in Appendix 6. Shield-backed Trapdoor Spiders 
were found in gravelly-loam soils on the mid slopes of the Mungada ridge, a ridge just 
south of Blue Hills and the Jasper ridge. However, they were generally found during 
Malleefowl mound sunreys while personnel were recording mound details and 
looking around for spider burrows. As Malleefowl mounds were concentrated on the 
slopes, more searching for spider burrows occurred along the slopes than elsewhere 
and therefore a bias in the distribution of spider burrows may have been introduced. 
Locations of Shield-backed Trapdoor Spider burrows as follows. 

In Malleefowl mound search area along western side of Mungada ridge: 490 620E 
6 776 321N, 490 721E 6 776 313N, 490 828E 6 775 262N, 490 913E, 6 775 295N, 
490910E6775590N,490809E6774 752N,490870E6774262N,490853E 
6 773 994N. 490 945E 6 774 816N and 490 440E 6 776 537N. 

South-east of Blue Hills, in an area of 1 Om by lOOm searched intensively for an hour 
after the discovery of one burrow. Burrows at: 484 942E 6 774 613N, 484 942E 
6 774 617N. 484 982E 6 774 581N and 484 946 E 6 774 612N. 

In Malleefowl mound transect on the southern side of Jasper ridge, there was a cluster 
of five burrows all within 20m of 492 781E 6 784 31 IN. Beside one of the burrows, 
there were at least three very small burrows of young spiders. 

Pseudoscorpions 

No pseudoscorpions were located during the field surveys. 

Millipedes 

Several millipede specimens were located during the invertebrate searching and were 
returned to the Western Australian Museum for identification. A full account of these 
specimens was provided by Mark Harvey and is reproduced in Appendix 10. 

One of the millipede specimens was identified as Antichiropus sp. nov. 'PMI', which 
has previously been collected but is currently undescribed. It is considered to be a 
short range endemic but occurs across the northern Wheatbelt and southern 
Mwchison from East Yuna Natwe Reserve to Lake Ninnan Shire Reserve, a linear 
distance of some 3 10 km. Therefore, although a short range endemic, it is not 
confined to the project area The specimens came from the margin of a temporary 
wetland along side the haul road and were not associated with any of the ironstone 
ridges. 

Scorpions 

Three scorpion species were collected and identified by the WA Museum: Urodacus 
sp. nov. ( M t  Gairdner) (Urodacidae); Archiso~netrus sp. (Buthidae) and isomefroides 
sp. (Buthidae). Only Urodacus Mt Gairdner is considered to be a short range endemic 
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(see Appendix 10) with the only other known specimen from Mt Gairdner, some 
200km to the south-east. This species is thus not confined to the project area. Two 
specimens of U~odacus Mt Gairdner were collected by searching: one on Karara ridge 
in April and one on Mungada ridge in August. 

Slaters 

Slaters were commonly encountered in pitfalls and while searching. Pitfall captures 
of slaters tended to be on the ridges or slopes, but some were caught on the adjacent 
plain. Specimens were taken to the WA Museum but are awaiting identiiication. 
They may represent a short range endemic species but the presence of specimens 
away from the hills suggests that this is a species not likely to be confined to the 
project area. 

Threatened/priority vertebrate fauna 

Targeted searching was employed for the vertebrate species of highest conservation 
significance (as assessed during the literature review, see above). 

Gilled Slender Blue-tongue (Cyclodomorphus branchialis, CS1). One specimen was 
caught by searching on Karara ridge (August 2006) and a second specimen 
had been caught on Mungada ridge in early 2004 (Bamford and Wilcox 2004). 
Extensive searching in apparently suitable habitat both on the ridges and in 
low-lying areas failed to locate further specimens. Other members of this 
genus are readily found by turning over loose earth and vegetation piled up 
alongside tracks, but no C. hranchialis were found in this manner. The two 
records of this species in the project area and from other studies (2 further 
specimens, M. Barnford unpub. data) are all from rocky habitat, suggesting 
that the species may be restricted to such environments. Wilson and Swann 
(2003), however, suggest that it occurs on heavy red soils. 

Western Spiny-tailed Skink (Egernia stokesii badia, CSI). Despite extensive 
searching in potentially suitable habitat (eucalypt woodland with hollow logs) 
no evidence of this species was found. The Western Spiny-tailed Skink lives 
in small community youps and each group has a single characteristic faecal 
pile ('latrine') that is usually located outside occupied logs (How et al. 2003). 
The presence of these faecal piles has been previously used to survey for this 
species in the Mid-West and Murchison regions (How et al. 2003). How et al. 
(2003) located several populations of the Western Spiny-tailed Skink in 
Buntine Natue Reserve, Perenjori town, Bowgada Nature Reserve north-east 
of Morawa and south of Rothsay; all in the broad vicinity of the Karara and 
Mungada prqject. The presence of the Western Spiny-tailed Skink in the lease 
areas can not, therefore, be completely ruled out. If present, this species is 
most likely to be found in areas of eucalypt woodland with "considerable 
numbers of large fallen logs over 25 cm in diameter" (How et al. 2003). Such 
habitat is poorly represented in the project area. The Western Spiny-tailed 
Skink can persist in areas of suitable habitat that are less than one hectare 
(How et al. 2003). 

Malleefowl (Leipoa ocellata, CSl). Details on Malleefowl in the project area are 
given above (See Malleefowl surveys). The species is present, occurs at 
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densities typical of a semi-arid environment and mounds seem to be 
concentrated in the lower to mid slopes of the ridges in the region. 

Peregrine Falcon (Falcoperegrinus, CSI). A female Peregrine Falcon was found to 
be defending a nest on the eastern edge of the Mungada ridge, an area with 
steep slopes and lots of exposed rock. This is 'typical' nesting site for this 
species. This was the only observation of the species despite three field trips 
in 2006 and one field trip in 2004 for another project (Bamford and Wilcox 
2004). However, the nest site looked to be well-used. so possibly the pair 
forages mostly to the east of Mungada ridge. Territory size varies greatly in 
the Peregrine Falcon, but in a semi-arid environment pairs may forage over 
several hundred square kilometres (Marchant and Higgins 1993). 

Major Mitchell's Cockatoo (Cacatua leadbeateri, CSl). A flock of 5 5  birds was 
observed near Old Karara Homestead in April 2006 (see Appendix 6), but 
birds were seen in the project area only during the October survey. In this 
period, pairs and single birds were seen daily over eucalypt woodlands near 
the Karara and Mungada ridges, suggesting that they were nesting in eucalypt 
hollows in the area A pair was also seen near Jasper ridge in October 2006. 
Although no nests were found, it seems likely that breeding was occurring. In 
the past, Karara and Lochada Stations were known to be popular with 
poachers targeting the eggs and chicks of this species (N. Hamilton pers. 
cornm.), so the region is a known breeding area 

Western Yellow Robin - wheatbelt population (Eopsaltria griseogularis rasinae, 
CS3). This species was recorded, in low numbers, in each survey and was 
seemingly dependent on thicker vegetation in gullies and creeklines. All 
records were in such vegetation along the western side of Mungada ridge. 

Scarlet Robin (Petroica multicolor CS3). Recorded only in January 2004 (Barnford 
and Wilcox 2004). No details on habitat available. The lack of sightings of 
this species in 2006 suggests that the bird seen in 2004 was a vagrant. 

White-browed Babbler - wheatbelt population (Pomatostomus superciliosus ashbyi 
CS2). It is uncertain if the White-browed Babblers in the project area are this 
significant race, or the more widespread P. S. superciliosus. The bids may be 
transitional between the two races. White-browed Babblers tended to be 
observed in areas of dense vegetation along minor drainage lines and the lower 
slopes of the ridges. 

Redthroat (Pywholaernus brunneus CS3). A widespread species but noted as having 
declined in the wheatbelt due to habitat loss, and most commonly recorded in 
dense vegetation close to the ridges in the project area. 

Gilbert's Whistler (Pachycephada inornata CS;). An uncommon, patchily distributed 
species that in the prqject area was recorded only in dense vegetation along a 
minor watercourse on the lower slopes of the Mungada ridge. 

Golden Whistler (Pachycephalapectoralis CS3). Common in the Asouth-West but 
with a scattered distribution in the southern Murchison. where it is at the limit 
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of its range. In the project area. it was common in dense vegetation along the 
western lower slopes of the Mungada ridge, but rarely encountered elsewhere. 

Woolley's Pseudantechinus (Pseudantechinus woolleyae, CS3). Although no 
individuals were captured by trapping, droppings of this species were located 
along the Mungada ridge. a sighting, possibly of this species, was made on 
the Mungada ridge in April 2006. Mungada ridge had the best developed 
rocky habitats of all the ridges in the area, so the species may be confined to 
that ridge. 

DISCUSSION 

Faunal assemblage and impacts 
With 261 vertebrate species predicted to be present, of which 133 were recorded the 
project area supports a rich faunal assemblage. Contributing factors to faunal richness 
are the biogeographic location of the area, with faunal elements from the South-West, 
Murchison and arid zone effectively overlapping, and habitat diversity, linked to the 
presence of the ironstone ridges. The project area is also likely to support a rich 
assemblage of invertebrates. 

Impacts of the development proposed by Gindalbie are related to interactions between 
the development, the landscape and the faunal assemblage. Impacts may be primarily 
due to habitat loss. such as will occur in mining areas (on ridges) and infrastructure 
areas, including stockpile sites and roads: many of which are close to the ridges. 
There may also be issues due to roadkill of large fauna, changes in the abundance of 
feral species, fragmentation of habitat and to changes in hydrology and other 
ecological parameters. 

The significance of impacts can be related to features of the assemblage and its 
ecology such as the presence of significant species, the locations of significant 
habitats, the ecological processes that affect the fauna and the patterns of faunal 
biodiversity across the landscape. The significance of impacts also needs to be 
viewed in a regional context. These are discussed below. 

Significant species 
Significant vertebrate species present or likely to be present include 9 species that are 
listed under legislation, 8 species recorded as priority by DEC and 16 species that are 
locally significant but have no formal recognition. In addition, there is one 
invertebrate listed under legislation and at least two invertebrates that are Short Range 
Endemics. 

Some of these significant species are only likely to be occasional visitors (eg. 
Australian Bustard) or are abundant and unlikely to be affected by the proposed 
development. A number of significant species. however, were recorded andior are 
likely to be regularly present. and could be impacted by the proposal. Most of these 
can be grouped according to the nature of the predicted impact. 
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Species reliant or possibly reliant upon the ironstone ridges that will suffer 
habitat loss and in some cases fragmentation: 

o Gilled Slender Blue-tongue (CSl) 
o Woolley's Pseudantechinus (CS3) 
o Peregrine Falcon (CS l) 

Two of these species, L70011ey's Pseudantechiius and the Peregrine Falcon, appear to 
be restricted to the Mungada ridge. The nest of the Peregrine Falcon is outside impact 
areas and the very rocky habitat where evidence of Woolley's Pseudantechinus was 
found was also mostly outside impact areas. although mining areas may fragment 
available habitat. The Gilled Slender Blue-tongue was recorded at both Mungada and 
Karara and while there are some data to suggest that it is restricted to the ridges, it 
may be more widespread than this. 

Species reliant upon the slopes of the ironstone ridges with gravelly loam soils 
and associated dense vegetation. Concentration of runoff from ironstone 
ridges is an important factor in the development of this habitat. Such areas are 
proposed for infrastructure and stockpiles to the west of Mungada ridge 
(where the habitat is particularly well-developed) and to the south and east of 
Karara ridge. 

o Malleefowl (CS l )  
o Western Yellow Robin - wheatbelt population (CS3) 
o White-browed Babbler (CS2) 
o Redthroat (CS3) 
o Gilbert's Whistler (CS3) 
o Golden Whistler (CS3) 
o Shield-backed Trapdoor Spider (CS l )  

These species are likely to suffer considerable habitat loss, as the footprint of 
infrastructure and stockpiles is large and falls within the lower slopes of the ridges. 
The only records of Gilbert's Whistler and the Western Yellow Robin were west of 
Mungada ridge. Most of these species are of local conservation significance only, but 
the Malleefowl and Shield-backed Trapdoor Spider are of high conservation 
significance. The Malleefowl is locally widespread. and burrows of the trapdoor 
spider were found outside development areas, but the focus of development on the 
lower slopes of ridges could still lead to a substantial decline in the local population 
of these species. 

Species reliant upon the eucalypt woodlands that may suffer some habitat loss: 
o Western Spiny-tailed Skink (CSl) 
o Major Mitchell's Cockatoo (CS I )  

The skink was not recorded and may not be present, but eucalypt W-oodlands in the 
general area are important for breeding by Major Mitchell's Cockatoo. Such 
woodlands are largely on the periphery of proposed developments, but some loss of 
habitat could occur through infrastructure placement. Major Mitchell's Cockatoo is 
also a target for wildlife poachers, and mining activity in the area has the potential to 
discourage poaching activity though mine personnel reporting suspicious activities. 

Species sensitive to changes in hydrology: 
o Millipede (Antichiropus sp. nov. 'PMl' (CS3) 
o Desert Trilling Frog (CS3) 
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The status of the frog in the area is uncertain but natural runoff may be important for 
the creation of temporary wetlands in which it breeds. However, it may also breed in 
wetlands created by road runoff The millipede is also Iikely to depend on moist 
conditions created by runoff. Note that hydrology in general may be important in the 
development of some vegetation types important for a wide range of species (see 
Ecological Processes section below-). 

Significant habitats 
Significant habitats are areas of soils, vegetation types and/or landfonn that are 
important for significant species or biodiversity. They are often small in extent and as 
a general rule, r&e habitats are likely to be of particular interest with respect to impact 
assessment compared with common or widespread habitats. Withii the project area 
several habitats stand out as significant. These are: 

Ironstone ridges, particularly where the rock formations are well developed to 
create micro-habitats for roosting bats, Woolley's Pseudantechinus and the 
Peregrine Falcon. The Mungada ridge stands out in this respect. The Gilled 
Slender Blue-tongue may also be restricted to rocky habitats along ridges. 
Lower slopes of ironstone hills where water is concentrated, creating dense 
vegetation. Such areas are important for a number of significant bird species 
and the Shield-backed Trapdoor Spider, and also seem to be linked to general 
patterns of biodiversity (see Patterns of Biodiversity section below). Dense 
vegetation is particularly well-developed on the western slopes of Mungada 
ridge, where the boomerang shape of the ridge has probably concentrated 
runoff and facilitated the development of very dense vegetation. 
Temporary wetlands. 
Well-developed eucalypt woodlands. 

Of these habitat Qpes, the ironstone ridges and dense vegetation on the lower slopes 
are likely to suffer the greatest impact from the proposed development. The regional 
representation of significant habitats is important and these habitats are not unique to 
the areas proposed for development, as the pro-ject area lies within a region where 
there is a complex of ironstone hills and ridges. Because the project area is within 
this complex of hills, species such as short range endemic invertebrates may occur in 
suitable habitat on any of the hills. However, Mungada ridge is a particularly well- 
developed example of the rocky habitat and associated dense vegetation on the lower 
slopes. 

M. H a ~ e y  (pers. comm.) has also suggested that south-facing ridges and slopes are 
likely to be of particular importance for short range endemic invertebrates, as such 
invertebrates are typically associated with mesic refugia (locations in a region that 
provide refbge from arid conditions). Gullies along south-facing slopes may provide 
such mesic refugia. The tops of ridges and north-facing slopes tend to be more xeric 
(arid) than south-facing slopes, and therefore of less value for short range endemic 
invertebrates. 

The converse of significant habitats are habitats that are widespread and do not appear 
to be of special significance for fauna. During the field investigations, it was noted 
that acacia open woodland south of Skyhook on Mungada ridge was extensive and did 
not appear to be exceptional for significant species or biodiversity. 
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Ecological Processes 
Ecological processes that affect fauna and may be affected by the proposed 
development include hydrology, levels of predation, patterns of mortality, 
connectivity of habitat and fre. These are discussed below. 

Hydrology 

Surface and possibly sub-surface runoff may be important for the maintenance of 
dense vegetation on the lower slopes of the ridges. Mining and infrastructure can 
affect pattens of runoff. Runoff from roads can lead to localized mortality of 
vegetation, especially if saline water is used for the suppression of dust, and where 
roads disrupt surface drainage patterns. Ponding of water can also create habitat, but 
in general alteration to natural drainage patterns is undesirable. 

Levels of predatron 
Predation by introduced species has contributed to the local extinction of some 
mammal species and may also affect the Malleefowl. A seconda~ impact of any 
resource development project in a remote area can be changes in the abundance of 
feral species, particularly predators such as Foxes and Cats. These can be attracted by 
food scraps or deliberately encouraged by some staff. They can also gain improved 
access to habitat along tracks and roads. Given the presence of species thought to be 
sensitive to feral predators (Malleefowl, Brush-tailed Possum and possibly Bmsh 
Wallaby), measures to avoid encouraging Foxes and Cats, and possibly control 
measures, should be considered. Control of feral species as part of the development 
may have a positive impact upon native fauna affected by feral predators. 

Patleriz.~ o f  mortality 
Changes in patterns of mortality can be significant for species that occur at low 
population densities. In the project area, Malleefowl is one such species and are 
known to be sensitive to roadkill. Some species are also attracted to lights which can 
result in animals becoming disoriented and striking buildings. The death of very large 
numbers of invertebrates around lights is commonly observed at remote mining 
operations and the impact of this mortality is not understood. 

Connectivity ofhabitaf 
Connectivity of habitat can be a major concern with resource development projects in 
fragmented landscapes. While the project area supports almost continuous habitat and 
therefore disruption of connections across the landscape should not be a major 
concern, there are some linear habitats that development could kagment. This is 
mainly an issue with the ironstone ridges where mining may leave isolated areas of 
habitat. There may also be a concern with stockpiles alongside the ridges disrupting 
fauna movements between low and high parts of the landscape. 

Fire 
There is little evidence of fire in the native vegetation of the project area. but 
increased levels of human activity increase the chance of fires being started. Most 
Australian ecosystems survive and some even benefit from the occasional fire, but 
frequent or very extensive fires are undesirable. 
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Patterns of biodiversity 
Patterns of biodiversity are patterns in the richness and diversity of the fauna across 
the landscape in relation to changes in landform, soils and vegetation. Biodiversity 
refers to all species; not just those that are significant. The transect sampling was 
designed to investigate patterns of biodiversity and demonstrated that for vertebrate 
fauna. particularly birds, the highest biodiversity was on the lower slopes of the 
ridges. The ridges themselves, while a rare habitat and supporting some significant 
species, are not especially important for biodiversity. Conversely, the lower slopes 
that are important for many significant species are also important for overall 
biodiversity. 

Regional context 
As noted above, the project area lies within a region with a complex of ironstone hills 
so fauna species can be expected to be more widespread than the impact area. The 
distribution of even short range endemic invertebrates is greater than the impact area. 
Despite this, the abundance of some species in the region may depend upon the 
populations in small areas where impacts could be significant. For example. species 
dependent or largely dependent upon well-developed ironstone ridges and well- 
developed dense vegetation in the lower slopes of the ridges may be significantly 
impacted. Very intensive surveys would be required to quantify this impact. 

Conclusions and recommendations 
The prqject area supports a rich fauna and areas targeted for development, some of the 
ironstone ridges and nearby slopes, are especially important for that fauna. Fauna is 
therefore likely to be impacted largely through loss of habitat, although there are other 
considerations such as changes in hydrology and roadkill. The habitats of the project 
area are not unique, and the area lies within a region of the southern Murchison where 
the most distinctive habitats, associated with ironstone ridges, are well-represented. 
However, the Mungada ridge in particular is very well-developed and a few species 
were recorded only along this ridge and associated habitats. 

There is a number of ways in which impacts upon fauna can be managed and the 
following recommendations are made: 

1. Development footprints should be minimised, particularly in areas of 
significant habitat (ironstone ridges and slopes, especially at Mungada); 

2. Where possible, infrastructure should avoid dense vegetation on gravelly loam 
soils of the lower slopes. 

3. Habitat fragmentation should be avoided. If possibly, corridors of habitat 
should be retained around mine areas. 

4. Hydrological impacts should be minimised, as both surface and sub-surface 
run-off affect habitats and fauna. 

5. Management of feral fauna should be undertaken as part of the project, 
including educating personnel not to encourage feral species. 

6. A fire management plan should be developed, including educating personnel 
to be careful to avoid starting fires. The mining operations need to have the 
capacity to control fires. 

7. Fauna roadkills should be reported, especially if they involve significant 
species. Areas where Malleefowl are regularly seen along roads should be 
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signposted and personnel need to be made aware of the significance of this 
species. 

8. Personnel need to be made aware of the significance of Major Mitchell's 
Cockatoo and the possibility of activity by poachers in the area. 

9. Personnel need to be made aware in general of the sensitivity of the local 
environment. 

10. Lighting should be shielded and designed to minimise impacts upon fauna. 
1 1. Karara station is managed by DEC and therefore DEC should be closely 

involved in environmental management issues in the project area. 
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TABLES 

Table 1. Amphibians that may occur in the vicinity of the Karara and Mungada 
projects (based on literature review), and those recorded during the 2006 field 
surveys. 
Species recorded in January 2004 (Barnford and IViIcox 2004) are also indicated. 
Status is assigned as described in Methods. X, species recorded directly (including 
dead specimens); X, species recorded indirectly (e.g. droppings, tracks); n, species 
recorded nearby (but not within lease areas); R reported by Gindalbie staff or other 
contractors. 

Species I Status ! Jan I Apr I Aug 1 Oct 
E "4  ! 1A"L ! 2006 i 2006 

IIYLIDAE (Tree frogs) .................................................................................................................... * ...................... : . 
Cycioranaplatycephala Water-holding Frog i ....................................................................................................... .............................................................................. - .................. 
MYORATRACHtDAE (Ground frogs) .................................................................................................................... + ..................... ................ ................ > > .,- 
Limnodyasres spenceri Spencer's Frog I ............................................................................................................... - .............................................................................. - .................. 
Neobafrachus cenlralis Desert Trilling Frog . CS3 i ? i .................................................................................................................. ...................... c * .................. 
Neobafrachus kunapalari Kunapalari Frog I ............................................................................................................... ................................................................................................. 
Neohafrachuspelobafoidcs Humming Frog i ............................................................................................................... ...................... < ....................................................... .................. 
Neobafrachus sutor Shoemaker Frog i .................................................................................................................. - .............................................................................. - .................. 
Neobafrachus wilsmorei Wilsmore's Frog i ! 1 ! ..................... * ................. > ................................... + ................. 
Neobotrachus sp. * i X : .................................................................................................. .................................................................. ............ 
Pseudophyne occidenralis Western Toadlet i i x i  
Species recorded 1 2 ; O ; O  

* Only tadpoles found that could not be identified to species. 
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Table 2. Reptiles that may occur in the vicinity of the Karara and Mungada projects. 
and those recorded during the 2006 field surveys. 
Species recorded in January 2004 (Barnford and Wilcox 2004) are also indicated. 
Status is assigned as described in Methods. X, species recorded directly (including 
dead specimens); X, species recorded indirectly (e.g. droppings. tracks); n, species 
recorded nearby (but not within lease areas); R reported by Gindalbie staff or other 
contractors. 

Species i Status : Jan April [ Aug Oct 
! 04 ! 2006 2006 2006 

AGAMlDAE (Dragons) . * ................. > ................. 
Caimanops amphiboluroides MulgaDragon i CS3 i X i X  i X  i .............................................................................................................. ............................... ................. : ................ : .................... X  
Ctenophorus nuchalis Central Netted Dragon i ........................................................................................................................... .> ..................... .-. ................ - ........................ ...........- .................. 
Ctenophorus reticulatus Western Netted Dragon i i X [ X i X : X  .................................................................................................................................................. : ............ .................................... 
Ctenophorus scuhrlatus Lozenge-marked Dragon I l X ! X i X i X  . .. ......................... : 

Moloch horridus Thorny Devil ....................... ... ................................................................................................................ i ........... .... ..................................................... 
Pogona minor Western Bearded Dra~on  I ; X ; X ! X : X  .......................................................................................................................... * ...................... * ................. * 
GEKKONIDAE (Geckos) .................................................................................................................................................... .- ................. ........................................................ 
Diplodactylus grunariensis Western Stone Gecko i ; x i  ......................................................................................................................... : ............... + ................. *. ........ .......*........ ......... 
Diplodactylus maini .................................................................................................................................................. :.................L ................. : ................. : .................... 
Diplodactyluspulcher i X i X ; i X  ........................................................................................................................ .>. .................... + ................. *. ................ *. .............. , .................... 
Dipiodactylus squarrosus i X  

.................................. ................................................................... ................. L ................. ; ................ : .................... 
Nephrumv vertehralis ............................................................................................................................ >... ................. .................... ; ; 
Ocdura marmorata Marbled Velvet Gecko ! ..................................................................................................................................................... :.................A ................. : ................. : .................... 
Oedu~a rcticulata Reticulated Velvet Gecko i CS3 i i X  .............................................................................................................................. ,. ..................... *. ................ *. ................ <, ............... ,, .................... 
Rhynchoedura ornata Beaked Gecko i X /  i X  .................................................................................................................................................... $.................L ................................... i .................... 

Gehyra purpuruscens ........................ h ................. i.- ............... j .................... 
Gehyra variegata Variegated Dtella i i X i X ! X i X  ................................................................................................................................................. - ................. -. ............... ................................... 
Heteronoria binoei Bpoe's Gecko ! ~ X / X / X / X  ............................................................................................................................ ,. ..................... * ............ .....* ................ +.. ............. ., .................... 
PYGOrODlDAE (Legless lizards) .................... A 

Delma aushalis : x i  i X  ................. * ............... ,, .................... 
Lialis burtonzs Burton's Legless Lizard / i x i  ......................... __ .................................................................................................... .(.._.__ 2 .................... 

estern Hooded Scaly-foot i .... Qm?!~.?.!!E!%c?~ ........................ ?! .............................................................................. : ................. : ................. + ............... : .................... 
XINCIDAE (Skimkr) ..................................................................................................................................................... - ................. - ................. ............. -. ................... 
C toble h a r u  carnab i ........ TP .......... P ........................... 2 ..................................................................... j ................... ............ .i................ .i ............... ; .................... 
Cyptoblephurusplagiocephalus Fence Skink i X i X i  i X ........................................................................................................................................... .................... 
Cienotus mimetes : X / i X &.................& ............... * .................... 
Ctenotus schomhurgkii i X  i i X ................................................................................................................................................... ............... .................... 
Ctenotus severus ................. & >.. .................. 
Ctenofus uber j [ X i x i  .................................................................................................................................................. ....................................................... i X 
Cyciodornorphus branchialis Gilled Slender Blue-tonpe CS1 X  ! I X ................................................................................................................................................. " ................. " ................. < ................. > .................... 
Egernia depressa Pygmy Spiny-tailed Skink i i X i X i  ................................................................... * ............................................. : ...................... + .................................................... ..................... 

Desert Skink j Egernia inornata ............................................................................................................................ : ...................... * ................. $ ................. : ................. : .................... 
Egernia stokesii hadia Westem Spiny-tailed Skink ! CS1 i .......................................................................................... ; ................. : .................... 

; X  ! Eremia.~cincu.s richardronii 
Broad-banded Sand-swimmer ............................................................................................................................. : ...................... * ................. * ........................................................ 

Lerista gerrardii ; X i  .................................................................................................................................................. ............. ....................................................... 
Lerista macropisfhopus . .................................. __ ...................................................... : ...................... + ; .................... 
Lerista muelleri i X i X i  ..................................................................................................................................................... -. ................ -. ....................................................... I X 
Leristu nichollsi ........................................................ 

Common Dwarf Skink i i X i X i  ... K~!?~!!~.K!J!? ............................................................ ; ................ .: ................................... 1 .................... i X  
Morelhia butleri : X [ X  
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Dusky Morethia / Morethia ohscura ............ ................................................................. ................................................................................................................ ! x i  Tiliqua occipitaalis Western Blue-tongue i  ........................................................................................................................ ., ..................... .*. .............. * ................. * .............. *. ................... 
VARANlD.4E (Monitors and gnannas) ..................................................................................................................................................... ........ 

; x i  Varanlrs caudolineatus Stripe-tailed Monitor i ....................................................................................... * .............. .,- .................. 
: X i Perentie [ Varantrs pipanteus ................................................................................................................................................ .- ................. - ................. - ............... ................... 

Varanus tristis Black-headed Monitor i i .................... X 

Ramphoyphlops hamatus ...................................................................................................................... : .......................................................... : ................ ? .................... 
Ramphohjphlop~ waitii ................................................ ...... ................... .... .................................................... 0 ................. * ................. b .................................... . 
BOIDAE (Pythons) .................................................................................................................................................... -. ................ - ........................................................ 
Antaresia stimsoni Stimson's Python [ i X ....................................................................................................................................................G ................. ................. C ................. ; .................... 
More lia hon i CS1 i ................................. ................. ........................................................ ...................... - - 

Moon Snake i Furina ornata ............................................................................................................................. >......................a ................. 2. ................. c ................. ; .................... 
Monk Snake i f x i  Parasuta monachus .................................................................................................................................................... * ................. ?. .......... .............. ., .................... 

Pseudechis australis Mulga Snake .................................................................................................................................................. ............... ....................................................... i x i x  
Pseudechis butleri Yellow-spotted Mulea Snake ; i X ....................................................................................................... * .......................................... + ................. + ................. ; ................. ; .................... 
Pseudonaja modesfa Ringed Brown Snake S ; R ; X ~ X  ................. z ...................................... 
Pseudonaja nuchalis Gwardar i ............................................................................................................................. ........................................ ? ................. : ................. : .................... 

i X  i Sirnoselaps bertholdi Jan's Banded Snake i ...................... ............ : .................... 
Rosen's Snake i Suta fasciata 

Species recorded I 2 3  i z r  1 0  1 25 
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Table 3. Birds that may occur in the vicinity of the Karara and Mungada projects, 
and those recorded during the 2006 field surveys. 
Species recorded in January 2004 (Barnford and Wilcox 2004) are also indicated. 
Status is assigned as described in Methods. Species marked with a superscript 'a' are 
highly aerial species. X, species recorded directly (including dead specimens): X; 
species recorded indirectly (e.g. droppings, tracks); n, species recorded nearby (but 
not within lease areas); R reported by Gindalbie staff or other contractors. 

Species ! Status I J a n  April ! Aug Oct 
! 04 1 2006 f 2006 1 2006 

CASU.4RIIDAE (Cassownries and emns) ............................................................................................................................ .*. ................ .+ ................ * ............ ....* ............. ..* ............... 
Dromaius novaeholIandiae Emu : x ; x j x : x  ............................................................................................................................ ............. ................ -. ...................................................... 
MEG4PODIIDAE (Megapadcs) *................,........-...............- ............... 
Leipoa ocellata Malleefowl ! CS1 ! ! X ! X ! X  ............................................................................................................................ " .................. " ................ " ....................................................... 
PHISI,4YIDAF; (Pheasants and allies) ............................................................................................................................ .+ .................. * ................ * ................ W ............... > ................. 
Coturnix pectoralis Stubble Quail i ...................... G................; ................. : .................. : .................. 
ANATIDAE (swans md ducks) ............................................................................................................................. * .................. * ................ * ....................................................... 
Tadorna fadornoides Australian Shelduck I ; R /  ............................................................................................................................ ." ................ -. ...................................................... 

Grey Teal Anas gracilis ........................................................................................................... : .................. > ................. 
ACCTPITRTDAE (Osprey, hawk* and eagles) ................................................................................................................................................. - ................ - ....................................................... 

Black-shouldered Kite ! EIanus axillaris ............................................................................................................................. > : .................................. 
Lophoictznia isura Square-tailed Kite I .............................................................................................................................................................. .- ....................................................... 

Black-breasted Buzzard Hamirostra melanosternon . ). ................. (.......... .......~ ............................... , ........... 
Milvus miprans Black Kite I .................................................................................................................................................................. L ................. : .................. : .................. 

Whistling Kite i Haliaslur sphenurus .......................................................................................................................... > ................................................... : .................................. 
Circus assim ilis Spotted Harrier j ................................................................................................................................................................ .- ....................................................... 
Accipiterfasciahrs Brown Goshawk I I x i x  ........................................................................................................................ > ................................................... : .................................. 
Acc@iter cirrhocephalus Collared Sparrowhawk ! ................................................................................................................................................................. ...................................................... j X -. 
Aguiia audux Wedge-tailed Eagle ; x ; x i x ; x  ........................................................................................................................ > .................. < ................. + ................. : .................. > .................. 
Hieruaetus morphnoides Little Eagle ......................................................................................................................... : ..................?............ .......................................... : .................. 
FALCONTDAE (Falcons) ................................................................................................................................................................... " ....................................................... 
Falco berigora Brown Falcon I ! X ; X ] X  .............................................................................................. ..................................................................7.................................... : .................. 

Australian Hobby I Falco longipennis ..................................................................................................................... ....,..................c ................. * ................. : .................. : .................. 
Falco hvpoleucos Grey Falcon i CS2 i ............................................................................................................................................................... 2 ................. : .................. : .................. 
Falco suhniper Black Falcon I ............................................................................................................................. > .................. < ................. 0 ................. : .................. ; .................. 
Falcope~eprinus Peregrine Falcon / CS I i [ X  ......................................................................................................................... -. ................................... - ....................................................... 
Falco cenchroddes Nankeen Kestrel ! i X .............................................................................................................................. > : ..................................... 
RALLTDAE (Rails, grllinulrs and eoots) ................................................................................................................................................................... - ....................................................... 
GaNinula vent~alir Black-tailed Native-hen I i j j ............................................................................................................................. ,, ........... .......* ................ + ................ ,* ............... , j .................. 
OTmrOAE (Bastards) ................................................................................................................................................................... - ....................................................... 

Australian Bustard i CS2 i Ardeoti.~ ausfrali.~ ................................................................................................................................................. ................. : .................. : .................. 
TLKYLCLDAE (Button-quails) ................................................................................................................................................................... - ....................................................... 
Turnh velox Little Button-quail ! .................................................................................................................. .........a.................. ' ................. a ................. : ..................................... 
Turnh iraria Painted Button-pail i X i X  ................................................................................................................................................................. - ....................................................... 
BITRHIKIDAE (Stone-curlews) .................................................................................................................................................. ................. a ................. : ..................................... 
Burhinus pra l lar i~  Bush Stone-curlew i CS2 i ................................................................................................................................................................. - ....................................................... 
RECLR\'IROSTRTDAE (stilts aod avocets) .............................................................................................................................. : .................. 2 .................a ................. ! .................. : .................. 

Black-winged Stilt I Himantopus himanfopw ............................................................................................................................................................. - ....................................................... 
CHARADRIID.4E Capwings, plovers and dotterels) ................. : ..................................... 
Choradrius melanops Black-fronted Dotterel I ................................................................................................................................................................. - ....................................................... 

j Churadrius australis Inland Dotterel ! ................. i 
....................................................... 

F 
.................................................................................................................................................. a 

VaneNus @ J C U / O ~  ........................... .. ...... .. ................................................... . . . .  " . . . . . .  . . . .  .................. 
COLUMBKIAE (Pigeuos and doves) ................................................................................................................................................................... ....................................................... 
Phups chalcoptera Common Bronzewing ! I y . : x ! x ! x  

RAMTORD Consulting Ecologists 
34 



Karan and Mungada Fauna 

Diamond Dove i Geopelia cuneata ............ ............................................................................................................................. > .................. i : 

C A C A m m A E  (Cockatoos) ................... : ............. . . . . . . .  
Calypforhynchus hankii  Red-tailed Black-Cockatoo i ............. i X  ............ ......................... .. ...................................................................... ., ......__._ : ............. , ............. 
Eolophtrs roseicapilla Galah / i x i x i x i x  ................. ................................... ................................................................................................ i ................. r : ................ ;. ................. 

Western Corella i Cacatua pasiinaior ........................................................................................................................... ...............*.... ...... ....... : ..................................... 
Little Corella / ................. .... cacatuasanp!!?~ i i ............... ..i ............... I 

Cacatua leadbeateri Major Mitchell's Cockatoo i CS1 i i n i  i X  ........................................................................................................................... *..._ ............ _./ ............... _.1 ............... _.:_ .......... _._ ................. 
Nymphi~u.~ hollandicus Cockatiel i .................................... .................................................................. ....... ___ ................................................................ " : .................. 
PSl lTACmAE (Parroe) ................. ..................................................................... .................................. + .................. S ................. 4 : .................. , .................. 

; X !  .................................... .... G!~s.s.~~~inae~~!!~~~~~~.!!aC.a..,,~~~!t::~.ff!,~~eI!,,L~fikee!.~ .................. i ................ l I .................. 
Regent Parrot i CS3 i PoIytelis anthopeplus ................. i X  ...................................................... ._ .... .__ .......................... ......................... .............. e ................ : .................. 5 .................. 

Barnardius zonarius .......................................................................................................... Australian Ringneck ! i X i x j X i X  .. L 

Psephotus vnrius Mulga Parrot [ ~ X : X ; X  ............. .............................................................. ....................(_1.....__._....~................+................. :..................L.................. 

Budoerigar i Melopsiltaclu. undulatus ........... .................. ................. i X  ................................................................... .. e " ; ................ 4 : .................. ; .................. 
Bourke's Parrot ; Neosephotus bowkii ................ ................. ............................................................................................................................. > .................. !. : : .................. : .................. 

Neophema splendida Scarlet-chested Parrot / CS3 i ........... .................. 
CUCITLIDAE (Old world rockoos) ................. ........................................................................................................................................... &................a : .................. : .................. 
Cuculuspallidus .................. ................. ............................................................................................ !?!!!!k!..G!!?k~...i : ................ ; ; ..................................... 

Fan-tailed Cuckoo i Cacornantis~ubell~~o~rnis ................ ................. ............................................................................................................................ : .................. !. : : .................. : .................. 
Chrysococcyx osculuns ............................................................ Black-eared Cuckoo ! j x i X i X  ................................................ __._ .......... _ ?................. : .................. ? ................ 
Chrysococcyx basalis Horsfield's Bronze-Cuckoo I G ................. i : ..................................... X  i 

: X ;  Chrysococcyx lucidur Shining Bronze-Cuckoo ............................................... __._ ..__......._.__ .................. :...........*...............+.................v................. ? ................ 
STRIGIDAE (IIawk owls) ................ 

Southern Boobook i h'inox novaeseelandiue i X  i X ........................... .. 6 ................*................. ................. ,- ................ 
T1'TONTDIB (Ram owls) ................. ........................................ .. .................................................................................. i .................. i ................ z : .................. + ................ 
Tyto alba Barn Owl ! ....................................... ). ........................................... .... ................................................................................... : ..................................... 
PODARGlDAE (.4ustrslirn fmgmouths) .............................................................................................................................. >..................+...............c .................................... + ................ 
Podarps shigoides Tawny Fropouth  i : x ; x ; X i  ......................................................... __ .................................................................. ... ......... .. ....................................................... 
CAPRIMCLGIDAE mightjars and allics) ................................................................................................................................................ a ................ * ....................................................... 
Eurostopodus argus Spotted Nightjar i t x ! x ~ x i x  .............................................................................................................................................. ................ * ................................ ). ................. 

i AEGOTHELIDAE (Owlet-nightjars) ................................................................................................................................................. ?. ................ + ....................................................... 
Australian Owlet-nightjar 1 i x i x i x i x  ,,,A:g~~h:?:~.,::~??~;~: ..................................................................... .......................... 6 ................*................. > 

APODm.4E (Typical swim) .............................................................................................................................. : .................. 2 ................ + ................. \ .................. : .................. 
Fork-tailed Swiftl CS1 i Apuspac ficus ................... ............... + > > ................. ................. ................. 

FL4LCYONIDAB pinefisherr) ......... : ................. 
Dacelo novaeguineae Laughing Kookaburra i INT i  ............................................................................................ . * ....................................................... 

Red-backed Kingfisher I .... ~!!Pirgm~h~:~~zrho~xgif! ............................................................................ i . . . . .  +... U .................. 
Todiramphus sanctus Sacred Kinsfisher ................. ........................................................................................................... ... .................. ... : .................. : .................. 
MEROPIDAE (Bee-eaters) ................................................................................................................................................ &................G ....................................................... 
Merops ornatus Rainbow Bee-eater ! CS1 ! X  i i X  .............. ................. ................ 
CLIMACTERIDAE (.4ustrslu-Pnpuan trcccreepers) ................ c : ....................................................... 
Climacteris rufa Rufous Treecreeper i CS3 i n i ................... .. .......................................................................................... ............................................................. > ................. ? ................ 
MALURIDAE (Fairy-wrens, emu-wrens and grrsswrens) ................. .................. .................. :................L : : 
Malurus splendens ........................ __._..._ .................................................................................. Splendid Fairy-wren I : x : X ; x i x  ................. * ................ 
Malurus lamberti Variegated Fairy-wren i i X  i i X ............................................................................................................................ ............... : ....................................................... 

Blue-breasted Fairy-wren i Malurus pulcherrimus ...................................................... .............................................. __._ .................................*...............*................. > ................. ? ................ 
Malurus leucopteru.~ White-winged Fairy-wren i ........................................................................................................................................ ................................................... 
PARDALOTIDAE (Pardalotes. scrubwrens, thornbills and allies) i ................. ................................................................................................................................................. !. ................ i ! .................. i .................. 
Pardalotus striafus Striated Pardalote j . : X ; X i X  ...................... _.._. ................................................................................................................ " ...............?................. ...................................... 

White-browed Scrubwren ; , . . ~ ~ ~ ! ! . ~ ~ ! ! J ? ~ * ~ ! ! ~  .................................................................................. ; .................. i ................ j .................. 
Shy Heathwren / CS2 i Hvlacotu cauta ................. + : .................. ' .................. 

Rufous Fieldwren ! CS2 i Catamanthus campestris ............... ......................................... G., g..................,.................. 
rrholaemus brunneus edthroat i CS3 I ................ X  I ................. X  . X  I X  .... 0 .............................................................................................. ?! ....................................... : : : ................. : .................. 

Smic~ornis breviros@is Weebill i i x ; x i x ; X  
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Gerygunefisca Western Genrgone ; i x i x i  ........................ : ................. 2 ................. : .................. : .................. 
Acanthiza apicalis Inland Thornbill / i x ! x / x / x  ........................................................................................................................... .................................... * ....................................................... 
Acanthi-a uropygiali~ Chestnut-rumped Thornbill / / X / X / X / X  ................................................................................................................... .................................. ...................................................... 

Slatv-backed Thornbill / i x i  Acanthka rohu.siirosh.is ................................................................................. * ............................................................ i .................. ; ................. ................ j .................. ~. Acanthka iredalei Slender-billed Thornbill / CS1 / ............................................................................................................................. - ................................... .- ....................................................... 
Acanthiza chrl-.sorrhoa Yellow-rumped Thornbill : x i  .............................................................................................................................. > .................. < ................. ,, .................. ..................................... 
Aphelocephala leucopsii~ Southern Whiteface i x i x i x  ........................................... " ....................................................... 
VlELWH4GmAE (Honeyeatet's) ............................................................................................................................. ............................................................................................. 
Anthochaera carunculara Red Wattlebird ! ; X i  ............................................................................................................................................... ...................................................... I X 
Acanthagenys rgogularis Spiny-cheeked Honeyeater i i x ; x ; x ; x  .................................................................................................................... S .................. ................ + ................. : .................. : .................. 
Manorinaflavigzrla Yellow-throated Miner ! i X i X j X ; X  ........................................................................................................................... > ................................... " ....................................................... 
Lichenostomw virescens Singing Honeyeater i i x ; x ; x i x  ........................................................................................................... ............................... ................ ., ................. : .................. : .................. 
Lichenosromw leucofis White-eared Honeyeater / ................................................................................................................................................ -. ............... -. ...................................................... 
Lichenostomus ornatus Yellow-plumed Honeveater ............................................................................................................................................... ................. : .................. ; .................. 
Lichenosiomusplumulus Grey-fronted Honeyeater / ............................................................................................................................................................... - ....................................................... 
Melithreptus hrevirosrri.~ Brown-headed Honeyeater / i i x i x ; x  .............................................................................................................................................. ................ * ................. : .................. : .................. 
Lichmera indislincia Brown Honeyeater / : X ; X : X  .............................................................................................................................. ...................................................... : .................. : .................. 
Phj~lidonvris n i r a  White-checked Honeyeater ! ...................... L ....................................................................................................................... : ................. i ................. ! .................. j .................. 
Phylidonyris alb~pons White-fronted Honeveater / i X i x l X ! X  ..................................... .................................. : : .................. 
~ht!~~~~?!!?..~~!~?.~~? Tawn~:c!owned ..Honeyeater...i .................. i ................. ................. i .................. i .... ............. .................. 
Conopophila whiiei Grey Honeyeater i .............................................................................................................................................................. - ....................................................... 
Cerrhion),~ niger Black Honeveater i ........................................................................... ......a .............. i. ................. i ....... .. .......G .................................... : ............. __.. 
Certhionvx variegatus Pied Honeveater / ...................... L ...................................................................................... < ................................. ; ................. i... ........ i .................. ................. 
Epthianura h.ico/or Crimson Chat ................................................................................................................................................................. ....................................................... 
Epthianura aur@ons Orange Chat ! ........................................................................................................................ .+ .................. * ................ * ................ p ............. ..* ............... 

White-fronted Chat : Epthianura alb~pons ...... <.................A ................. : .................. : .................. 
PETROICID.4E (Robins) ................. .................. .................. ..................................... : : 

JacQ Winter Microeca leucophaea ................................... G................& ................. : ..................................... 
Pefroica mullicolor Scarlet Robin i CS3 i X j ............................................................................................................................*..................>................ *......... ........ ; ..................................... 
Petroica goodenovii Red-capped Robin / i x i x i x i x  ........................................................................................................................ " .................. ................ " ....................................................... 
Melanodryas cucullata Hooded Robin i ........................................................................................................................... .+ .................. + ................ * ................ W ............. ..* ............... 
Eopsaltria griseogularis Western Yellow Robin i CS3 j I X I X ] X  ...................................... ....................................................... 

Southern Scrub-robin / CS3 / .... D.TM.D~~s .~~z ! ! !ccL)~@~!  i ................. i .................. ! .................. 
POIM4TOSTOMIDAE (Babblers) ............................................................................................................................ ................. - ................ -. ...................................................... 

Grey-crowned Babbler i Pomafostomus tempora1i.s .......................................................................................................................... .,> .................. , ................ ,> ................ ............... > .................. 
Pomatostomu.s superciliosus White-browed Babbler CS2 j L i X ; X ! X  ....................................................... 
CMCLOSOMATTDAE (Quail-thrushes and allies) ............................................................................................................................ .., .................. , ................ + ................. W .............. ., .................. 
Psophodes occidentalis Chiming Wedgebill i ....................................................................................................................... .- .................. " ........ ........................................... 
Cinclosoma castanotum Chestnut Quail-thrush , i x i x i x  ............................ ........................... 
Cinciosoma castaneothorar ! 

Chestnut-breasted Quail-thrush / ................................................................................................................................................................... : ....................................................... 
NEOSTT"lTl%E (Sitellas) .............................................................................................................................. > ................................................... : .. ................................ 
Daphoenosiffa chv.~optera Varied Sittella i i ! i X j .............................................................................................................................................................. L ................. : ..................................... 
PACHYCEPHALID.kE P'hirtlen, shrike-thrurbes aod allies) i ............................................................................................... !.. ................ <................. " ................. ; .................................. 
Oreoica gutturalis CrestedBellbirdi CS2 i X i X j X X ................................................................................................................................................................. -. ...................................................... 
Pachycephaia inornata Gilbert's Whistler ! CS3 / : X i  I X 

<.................a ................. : ..................................... 
Pachycephala pectoralis Goldenwhistler! CS3 / X / X j X i X ................................................................................................................................................................ - ....................................................... 
Pachycrphala rufmentris Rufous Whistler I i x l x i x  .................... < .................+................. : ..................................... 
Colluricincla havmonica Grey Shrike-thrush / / x / x i X i x  .................................................................................................................................................................. -. ...................................................... 
DICHURID.4E (Monarchs, fantails nod drongos) . : .................. *. ............... 
Mviagra inpieta Restless Flycatcher / ........ < ................. ................. : .................. : .................. 
Grallina cyanoleuca Magpie-lark i ......................................................................................................................... > ................................................... : ................................... 
Rhipidurafiligininosa Grey Fantail l ........................................................................................................................................................... ...................................................... j X -. 
Rhipidura f alhicauda Whitetailed Fantail ! ! i x i x j x  ........................................................................................................................... > ................. <.................*................. : .................................. 
Rhipidura leucnphys Willie Wagtail / / X : i X 
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Artamus personatus Masked Woodswallow I ................ ., ................. : ..................................... 
Arlamus superciliosus mite-browed Woodswallow I ....................................................................................................................... ....-.. .................................. - ....................................................... 
Artamus cinereus Black-faced Woodswallow ! i X  .................................................................................................................................................. ................. * ................. : .................. ; .................. 
Artamus minor Little Woodswallow i ; X i x i X i X  ............................................................................................................................... ..................%.................?................. : .................. ? ................. 
C~acticus torquotus Grey Butcherbird i ; x ; x ; x ; x  .............................................................................................. c ................. * ................. : ..................................... 

Pied Butcherbird j i X / X i X i  ............................. Cracticus ~ i ~ ? R ! l a r ! !  .............................................................................................. ; ................. ? ................. I .................. 1 .................. 
Gymnorhinu tihicen Australian Magpie i ; x ; x ;  ........................................................................................................................ I .................. G ................. ................. ...................... .......... 
Srrepera versicolor Grey Currawong i X i X ; X i X  ............................................................................................................................................................... -. ...................................................... 
CORVmAE (Crows and allies) ................. : .................. ; .................. 
Corvus coronoides Australian Raven I i X i X i X i X  ................................................................................................................................................................... -. ................................... ?. ............... 
Corvus hennelfl Little Crow i i ................ X * i i x i x  ................. : .................. : .................. 
Conms orru Torresian Crow i : X i  ................................................................................................................................................ ....................................................... 
MOTACILIDAE (Old world wn@aib and pipin) . ...................C................. * ................. : .................. : .................. 
Anthus novaeseelandiac Richard's Pipit i ; x ! x l  ................................................................................................................................................................. -. .................................. .?. ............... 
P.4SSERTD.hE (Sparrows, wearerbirds, waxhills and allies) ............................................................................................................................. ..................C................. ................. : .................. : .................. 

Zebra Finch i Taeniopygia p t ta fa  .> .................................................................................................................. ......................... 
DICAEIDAE (Flo~verpcekcrs) ......................................................................................................................... ......................... 
Dicaeum hirundinaceurn Mistletoebird ! ............................................................................................................................. ? .................. : ................. ................. : .................. : .................. 
HIRLVDINIDAE (Swallows and martins) ............................................................................................................................. - .................................... -. ...................................................... 

White-backed Swallow l Cheramoeca leucosternum ............................................................................................................................. " .................. 
Hirundo neoxena Welcome Swallow / I X I X [ X  ............................................................................................................................. " .................................... " ....................................................... 
Hirundo nigricans Tree Martin ! ........................... ............................................................................................................................... .... .* ................ .? ................................... i X  
Hirundo ariel Fairy Martin I ........................................................................................................................... " " ....................................................... 

Species recorded i 31 56 i 50 j 57 
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Table 4. Mammals that may occur in the vicinity of the Karara and Mungada 
projects, and those recorded during the 2006 field surveys. 
Species recorded in January 2004 (Bamford and Wilcox 2004) are also indicated. 
Status is assigned as described in Methods. X. species recorded directly (including 
dead specimens); X, species recorded indirectly (e.g. droppings, tracks); n, species 
recorded nearby (but not within lease areas); R reported by Gindalbie staff or other 
contractors. 

Species I Status 1 Jan 1 April I Aug 1 Oct 
/ 04 1 2006 1 2006 1 2006 

TACIIYGLOSSID4E (Eebidnas) ............................................................................................................................. -. ................................... - ................. -. .................................... 
Tachyglossus aculeaius Echidna i i x i x i x i x  .............. : ................. " ................. ' ................. ! ................... 
DASYITRmAE (Dasyurids) ............................................................................................................................. < .................. : 
Antechinom}~~ laniger Kultm i ............................................................................................................................ L..................:.................~ ................. ................. : ................... 
Ningaui ridei WongaiNineaui i ................................................................................................................... % .......................... ............... i ................. 6 ................ i .................. 
Pseudantechinus wooileyae Woolley's Pseudantechinus i CS3 i / x i  i X . " ..................................... 

Fat-tailed Dunnart Sminfhopsis crassicaudala ........................................................................................................................... * .................. : ................. * ................. * 
Sminfhopsis dolichura Little Long-tailed Dunnart ! ; X i x i  X .......................................................................................................................... -. ................................... -. ....................................................... 

Macrpusfuliginosus Western Grey Kangaroo i .......................................................................................................... ...........+.................. >................+................< .................. < ................... 
Macropus robu.~ru.~ Euro, Biggada i i x i n i x i x  ......................................................................................................................... -. ................................... ....................................................... 

BURRAMYLDAE (Pygmy possums) ............................................................................................................................ .- .................................... - ........................................................ 
..................................................................................................................... .................. ................. ................. .................. ................... I Cercarlelus concinnus Western Pygmy-pssum + i : + c * 

EMBALLONLIKIDAE (Sheathtail bnts) ............................................................................................................................. " .................. : ................. " ........................................................ 
Hill's Sheathtail-bat Taphozous hilli ............................................................................................................................ e .................. : ................. $ ................. 2 .................. < ................... 

YESPERTlLIONIDAE (Vcspertillionid bats) ............................................................................................................................ ................................... ....................................................... I -. 
Chalinolohus gouldii Gould's Wattled Bat ; x i x i  ................................. : .................*.................c.................. < ................... 
Chalinolohu~ mnrio Chocolate Wattled Bat j ............................................................................................................................ .- .................................... - ........................................................ 

i X i Lesser Long-eared Bat i .... N..~DE!?!!%.R~:??oY! ................................................... f ..................................................... ................... 

I Nyctophilus timoriensis Greater Long-eared Bat i ...................................................................................................................... .- .................................... -. ....................................................... 
Inland Broad-nosed Bat 1 Scotorepens balstoni ........................................................................................................................... .+ .................. > ................ + ................ *. ............... ................ 

Scotorepens ~ e y i i  Little Broad-nosed Bat I ; X i  ......................................................................................................................... ................................... -. ....................................................... 

I Inland Forest Bat i ; x i  Vespadelus baversfocki .......... ......................................................................................................................................................................... .................. ................... 
Vespadelusfinlaysoni Finla son's Cave Bat : ...................................................................................... ................................ .................................... : ........................................................ 

Southern Forest Bat i Vespadelus replus  ............................... ..........................................................................................~....................................a.................t .................. c ................... 
MOLOSSmAE (Freetail bnts) .................................................. 
Mormopterus sp. Listed as Species 3 by Adams ei al. i 

: CS3 1 
(1 988). Inland Freetail-bat I ..................................................................................................................................................................................... .................. c ................... 
Mormogterus sp. Listed as Species 4, population 0 bp i CS3 i 
Adarns et al. (1988). Western Freerail-bat ............................................................................................................................ .- .................................... - ........................................................ 
Tadarida australis White-striped Freetail-bat i x i x i x i x  ............................................................................................................................. ................. > ................. : ................... 
nhnmrnAF IRIA 

Mus musculus House Mouse i MT ! i x i  i  X 
:.................a ................. : ................... ............................................................................................................................. .................. .................. 

LEPORlDAE (Rabbits and hares) ........................................................ " 

Oyctolagw. cuniculus Rabbit INT I x I X X ! x ..................... !.................A ................. : .................. : ................... 
CAVWAE (DOSS and foxes) ............................................................................................................................ .* .......... 
Canis lupw Doq'Dingo I ........................................................................................................................ ." .......... 
Vulpes vuipes Red Fox i IN ........................................................................................................................ .- .......... 
fiELWAE (Cats) 
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Species recorded 



Karilra md Mungada Fauna 

Table 5. Species considered to be extinct in the vicinity of the Karara and Mungada 
projects. 

Species 
PSITACCWAE (Parrots nod lorikeetr) 

Night Parrot Pezoporus occidentalis 
TYTONIDAE (Barn owls) 

Masked Owl Tyto novaehollandiae 
MALlTRmAE (Fairy-wrens, emu-wrms and grasswrens) 

Thick-billed Grasswren (west) Amytornis fextilis textilis 
DASYITRIDAF. (Dasyurids) 

Chuditch Dasyurus geoSfroii 
Red-tailed Phascogale Phuscogale calura 
RWRNm.CORIIDAE (Numbat) 

Numbat Myrmecohius.fasciatus 
PERAMELIDAE (Bandicoots and bilbirs) 

Marl, Western Barred Bandicoot Perameles hougainville 
Bilby Macrotis lagotis 
Pig-footed Bandicoot Chaeropus ecaudatus 
POTOROIDAE pettongs and potoroos) 

Burrowing Bettong Bettongia lesueur 
'A70ylie Bettongia penicillala 
MACROPODDAE (Kangaroos andlrrllilbirs) 

Banded Hare-Wallaby Lugostrophus fusciatus 
Rufous Hare-Wallaby Lugorchestes hirsufus 
Crescent Nailtail Wallaby Onychogalea lunata 
Black-footed Rock-Wallaby Petrogale lateralis 
~ . G 4 D m M 4 T I J J A E  (Ghost Rat) 

Ghost Bat 
MLRKIAE (Rats and mice) 

Megaderrna gigas 

Long-tailed Hopping Mouse Notomys longicaudafus 
Pale Field Rat ~ a t t u s  tunneyi 
Wopilkara, Greater Stick-nest Rat Leporillus conditor 
Djooyalpi, Lesser Stick-nest Rat Leporillus upicalis 
Shark Bay Mouse Pseudomjtsfieldi 
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Table 6.  The total number of each species captured by pitfall or funnel trapping on the Mungada (M), Blue Hills (BH) and Karara (K) transects 
in April and October 2006. The number of funnel captures is shown in parentheses. 
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Table 7. The total number of each species captured by Elliott trapping on the 
Mungada and Karara transects in August and October 2006. 

Total captures 



Karara and Mungada Fauna 

Table 8. The mean density of each species (birds ha.' day-') along each of the 
Mungada (M), Blue Hills (BH) and Karara (K) transects. 

Spotted Nightjar .................................... ......... - 
Australian ~ - ~ ~ ~ ~ - ~ ~ ~  Owlet-nightjar ......... ....... 

Splendid Fain-wren *.. .................... ........ ......... ...... 

....... . 

........ .- 

. 

Gilbert's Whistler ....................... , ...................... .... .. 

Golden Whistler ...................................................... . ..-.-. 

Rufous Whistler , , - - ... .... ........ ....................... ........ 

............................ ......... 

............ - ......... - 

BAMFORD Consulting Ecologists 



K m r a  and Mungada Fauna 

Table 9s. The number and approximate age of Malleefowl mounds located during the systemalic surveys (transects at Rlue Hills, Jasper ridge 
and Karara; search areas at Mungada and Terrapod). 

/ Rlue Hills Jasper Hill / Karara Mungada Terrapod Total ( %) 

Area searched (ha) 44.2 1 20 ! 74.92 1 226.52 i 63 1 428.64 

1 0 D 3 2 Active .......................................................................... .......................................... ....................... .................................... ................................ 6 (7.4%) 
v : ! * 

Recent (1 -5 years) 0 i 0 0 1 3 .................................... .............. .................................... .......................................... .............................................................................. ............... ..................................... 0 i 3 (3.7%) 
iiiiiiiiiiiiiii ..> ;.................. ' : .j 

2 l 2 5 Moderately old (5-20 years) j 2 .......................................... I 12 (14.8%) &...............................&................................................................................................................................................& 
2 Old (20-100 vears) l 1 11 4 i 19 (23.5%) 

j 1 
Very old (100+ years) 3 1 0 8 i 29 1 1 41 (50.6%) 

TOTAL 8 3 10 i 48 12 8 1 

Activsmound density(mounds ha.') 1 0.02 1 0.00 0.00 1 0.01 1 0.03 . / 0.01 

Tahle 9b. Distribution of mounds in relation Lo landscape along transects. 

I Blue Hills ] Jasper Hill ] Karara Mungada Total 

1 0 2 1 Plain ...................................... ................................................................................................. j j j j j j j j  .............................. i ..................................... i .................................... + .................................... i 
4 

Low to mid slopes 6 3 6 j 4 19 
i j 1 0 2 0 Upper slopes to ridges 3 
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FIGURES 

Figure 1. Fauna sampling locations at Gidalbie's KararajMungada project area. 
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Figure 2. The number of captures (all data pooled) in each pitfall trap along the 
Mungada, Blue Hills and Karara transects. The location of the traps (upper-, mid- and 
lower-slopes, plain) is indicated for each transect. 
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Figure 3. The total number of birds counted (all data pooled) around each pitfall trap 
along the Mungada, Blue Hills and Karara transects. The location of the traps 
(upper-, mid- and lower-slopes, plain) is indicated for each transect. 
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Figure 4. Locations of Malleefowl mounds. 
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APPENDICES 

Appendix 1. The number of each trap Lype and the number of nights that they were operated in each of the April, August and October 2006 
surveys. 
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Appendix 2. Pitfall trapping locations for the Mungada (M), Blue Hills (BH) and 
Karara (K) transecls. Datum is WGS84 (Zone 50). 

............................................................................. 482 212E, 6 776 l87N 
482 182E, 6 776 21 8N ............................................................................. 

..................... .................................................................................. 482 120E, 6 776 302N 
482 091E. 6 776 345N 

733E, 6 771 866N ..................................................... 
...................... ..................................................... 788E. 6 771 846N 

................... 

..................... 

................... 
479 212E, 6 771 743N 

BHl l 482 337E. 6 775 901N 479 265E 6 771 719N 
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Appendix 3. Categories used in the assessment of consen~ation status. 

IUCN categories (based o n  review by Mace  a n d  S t u a r t  1994) a s  used f o r  t h e  
Environmental  Protection a n d  Biodiversity Conservation (EPBC) Act  a n d  t h e  
W A  Wildlife Conservation Act. 

I Extinct. Taxa not definitely located in the wild during the past 50 years. 

Extinct in the Wild. Taxa known to survive only in captivity. 

Critically Endangered. Taxa facing an extremely high risk of extinction in the ~ , i l d  in the 
immediate future. 

Endangered. Taxa facing a very high risk of extinction in the wild in the near future. 

I Vulnerable. Taxa facing a high risk of extinction in the wild in the medium-term future. 

I Near Threatened. Taxa that risk becoming Vulnerable in the wild 
Conservation Dependent. Taxa whose survival depends upon ongoing conservation 
measures. Without these measures, a conservation dependent taxon would be classed as 
Vulnerable or more severely threatened. 
Data Deficient (Insufficiently Known). Taxa suspected of being Rare, Vulnerable or 
Endangered, but whose true status cannot be determined without more information. 

I Least Concern. Taxa that are not Threatened. 

Schedules used i n  the  WA Wildlife Conservation Act. 

Schedule 1. Rare and Likely to become Extinct. 

Schedule 2. Extinct. 

Schedule 3. Migratory species listed under international treaties. 
Schedule 4. Other Specially Protected Fauna. 

WA Depar tment  of Environment a n d  Conservation Priori ty species (species not 
listed under the Conservation Act, but for which there is some concern). 

Priority 1. Taxa with few, poorly known populations on threatened lands. 
Priority 2. Taxa with few, poorly known populations on conservation lands; or taxa with 
several, poorly known populations not on conservation lands. 

Priority 3. Taxa with several, poorly known populations, some on conservation lands. 

Priority 4. Taxa in need of monitoring. Taxa which are considered to have been adequately 
surveyed, or for which sufficient knowledge is available, and which are considered not 
currently threatened or in need of special protection. but could be if present circumstances 
change. 

Priority 5. Taxa in need of monitoring. Taxa which are not considered threatened but are 
subject to a specific conservation program, the cessation of which would result in the species 
becoming threatened within five years (IUCN Conservation Dependent). 
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Appendix 4. Results of the DEC Threatened Species Database search. The number 
of records of each species within the search area (see Methods) is shown. DEC 
categories are explained in Appendix 3. 

Schedule l 

Cyclodomorphus branchialis 
Egernia stokesii badia 
Leipoa oceNala 
Calyptorhynchus larirostris 
Pezoporus occidentalis 
Schrdule 4 

FaEco pereginus 
Cucutua leadheuteri 
Priority 4 

Gilled Slender BIue-tongue 2 
Western Spiny-tailed Skink 21 

Malleefowl 62 
Carnaby 'S Cockatoo 3 

Night Parrot 1 

Peregrine Falcon 2 
Major Mitchell's Cockatoo 5 

Pomatosrornus superciliosus ashbyi 
White-browed Babbler (western wheatbelt population) 

1 

Oreoica gutturalis gutturalis Crested Bellbird (southern population) 1 

Appendix S. Results of the EPBC Threatened Species Database search. EPBC 
categories are explained in Appendix 3. 

~gernia  stokesii 
Calyptorhynchus lalirosfris 
Vuloernblc 

Leipoa oceliata* 
Acanthiia iredalei 
Migratory 

Ardea alba 
Ardea ibis 
A ~ u s  ~ucificus 

Stoke's Skink 
Carnaby's Cockatoo 

Malleefowl 
Slender-billed Thombill 

Great Egret 
Cattle Egret 

Fork-tailed Swift 
Z , J  

Merops ornatus Rainbow Bee-eater 

* also listed as migratory. 
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Appendix 6. Species of conservation significance. 

The following accounts provide basic information on the species of conservation 
significance that includes their consen~aiion status, the reason for their significance, 
aspects of their ecology, potential threatening processes and the inferred status of the 
species at the study site. Information presented has been collated from a number of 
references: Storr et al. (1983; 1990; 1999; 2002), Marchant and Higgins (1990; 1993), 
Cogger et al. (1993). Lee (1995), Strahan (1995), Higgins and Davies (1996), 
Maxwell et al. (1996). Churchill (1998), Debus (1998), Johnstone and Storr (1 998; 
2005), Morgan ef al. (1998). Duncan et al. (1999), Higgins (1999), Cogger (2000), 
DEP (2000), Garnett and Crowley (2000), Allen et al (2003), Burbidge (2004), 
Menkhorst and Knight (2004) and DEH (2006). 

Invertebrates 
Species : Idiosoma nigrum Conservation status: @,l 
common Shield-backed Trapdoor Spider 
Habitat: Eucalypt-acacia dry woodlands and sclerophyll open forests of the 

northern and central wheatbelt, and coastal plain. 
~otes: Listed as Endangered under the WA Wildlife Conservation Act and is of 

concern because this species is in decline, its distribution is patchy and it 
is a long-lived species that is very sensitive to disturbance. I,  nigrum is 
endemic to south-western Western with scattered populations from the 
western Wheatbelt to as far north as the Murchison River and east to 
Wubin and Payne's Find. It constructs a burrow (up to 32 cm deep) in 
which it shelters and from which it forages. 

status O n  sac: Present, with specimens found on the western side of Mungada ridge, 
south of Blue Hills and on the eastern side of Jasper Hill. All burrows 
were on the mid to lower slopes of the ridges where impacts are likely 
from infrastructure. 

Amphibians 
Spec~es : Neobatrachus centralis conservation status c ~ 3  
Common name 

Habttat. Uncertain. Breeds in temporary freshwater wetlands and known 
distribution in Western Australia is a small area around Mt Magnet. 

~ o t e s -  A specimen that may have been this species was collected in 2005 
(Bamford and Wilcox 2005). Although lodged with the WA Museum, 
identification was uncertain. 

status O n  Possibly present. Could be adversely impacted if temporary wetlands are 
affected such as could occur through changes in run-off from the 
ironstone hills. 

Reptiles 
Species : Oedura reticulara Conservation status: ( 3 3  
common name: Reticulated Velvet Gecko 
Habtat: Woodlands of smooth-barked eucalypts in the Wheatbelt, goldfields and 

southern Murchison. 
~otes: Listed as Rare or Insufficiently Known by Cogger et al. (1993) and at the 

northern limit of its range in the study area. The inclusion of the species 
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in Cogger er al (1993) is not a formal listing and is now quite old, but the 
species has suffered massive habitat loss due to clearing for agriculture. 

Onslte. Present. with one specimen found during spotlighting in eucalypt 
woodland to the east of Skyhook (Mungada ridge). Likely to be 
impacted. 

spec~es Caimanoas amahiboluroides Conservation status. C S ~  
A 

COmon name. Mulga Dragon or Murchison Chameleon Dragon 
Habitat' Some acacia woodlands in the Mwchison to southern Pilbara. 
Notes: Although not included in any lists of threatened or priority species. 

C. amphiboluroides is rarely encountered and appeared to be locally 
common. 

status On site: Present. Likely to be impacted. 
Species : Cyclodomorphus hranchinlis conservation status: C S ~  
COtnmon name: ~ i l l e d  slender Blue-tongue 
Habitat: Semi-arid shrublands on h e a y  red soils, possibly in rocky areas. 
Notes: Listed as Vulnerable under the WA Wildlife Consenration Act, and is of 

concern because it is known only from are area between Murchison River 
and lrwin River, and east to Yalgoo. C. branchialzs is a ground-dwelling 
and largely nocturnal ski& which shelters in spinifex, leaf litter and under 
fallen timber. 

Status On Present, although only two individuals were located despite extensive 
trapping and targeted searching. One specimen was trapped on Mungada 
ridge in 2004 and the second was caught by hand on Karara ridge in 
August 2006. Possibly confined to hill or ridge tops. Likely to be 
impacted. 

Species : Egerniu stohsii hudia conservation status: C S ~  
Cmnrnon name: Western Spiny-tailed Skink 
Habitat: Dry to semi-arid habitats where the species shelters in rock crevices and 

hollow logs. 
Notes: Listed as Endangered under the EPBC Act and as Vulnerable under the 

WA Wildlife Conservation Act. This subspecies has declined 
significantly because of clearing for agriculture, and continues to be 
threatened by fox predation. At least two other subspecies are recognised: 
E. s. stokesii (Houtman Abrolhos), CS2; and E. S. uethiops (Baudin 
Island, Shark Bay), CSI. 

status On site: Present in the broader area (near Perenjori and Morawa) but not located 
within lease areas, therefore unlikely to be impacted. Habitat may not 
have been suitable, as there were few Iarge trees providing the sorts of big 
hollows and fallen timber favoured by the species. Rocky areas may also 
have been unsuitable because the ironstone tends to be highly fractured 
rather than providing extensive long crevices for shelter. The species can 
often be found by locating its communal latrines; searching for such 
evidence was unsuccessful. 

Species : Morelia spilotu imbricata Conservation status: C S ~  
name: Carpet Python (south-westem population) 

Habitat: Undisturbed bushland and rocky outcrops. 
Notes: Listed as Specially Protected under the WA Wildlife Conservation Act 

and also as Priority 4 by DEC and is of concern because this subspecies 
has declined dramatically in the face of urban development and land 
clearing. M S. imhricuta occurs in the south-westem of WA, south of a 
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line that runs hom approximately Geraldton in the north-west to Eyre in 
the south-east. It is often arboreal and preys on birds, other reptiles and 
small to medium size mammals. At least six other subspecies of 
M. spilora are recognised around Australia. 

O n  site: Not recorded and the area may be just outside the range of the species. 

Birds 
Species : Leipoa oceilata Conservation status: C S ~  
Common name: ~ ~ l ] ~ ~ f ~ ~ l  
Habitat: Semi-arid areas and remnant vegetation within the agricultural zone. 
Notes: Listed as Vulnerable under the EPBC Act and WA Wildlife Conservation 

Act. Land clearing, predation by cats and foxes, and altered fire regimes 
have reduced the population and continue to threaten existing animals. 
L. ocellata builds large nesting mounds. 

status on site: Present and known to breed in the lease area. Likely to be impacted 
through the disruption of nesting mounds and through roadkill. May be 
sensitive to any increase in the abundance of introduced predators such as 
can occur around areas of human activity. 

Species : Ffflco hypo~eucos Conservation status: cs2 
Common n a m e  ~~l~~~ 
Habtat: Lightly treed plains, timbered watercourses, open woodland or margins 

with cleared land. 
Notes: Listed as Priority 4 by DEC, and is of concern because this species is 

uncommonly encountered. 
status Onsite: Unlikely to be present due to lack of suitable habitat, although may pass 

through or over the area (foraging) as a vagrant Unlikely to be 
significantly impacted. 

Species : Fulco peregrinus Conservation status: C S ~  
common Peregrine Falcon 
Habitat: Cliffs, gorges. timbered watercourses, and tall man-made infrastructure. 
Notes: Listed as Specially Protected under the WA Wildlife Conservation Act. 

F. peregrinus is cosmopolitan but uncommon throughout Australia and 
prefers sites with tall perches (such as gorges, trees or power poles). 

status O n  Present and known to breed in the lease area, with a nest found on cliffs 
on the eastern side of Mungada ridge. May be impacted through 
disturbance of this nesting site, although the site is outside areas of direct 
impact. However, the Peregrine Falcon is subject to poaching for the 
illegal bird trade and increased human activity close to a nest can lead to 
information on the nest becoming public. Therefore, the location of the 
nest has been with-held. 

Species : Ardeotis aushalis Conservation status: C S ~  
common name: Australian Bustard 
Habitat: Grasslands, spinifex, open scrublands and pastoral lands. 
Notes: Listed as Priority 4 by DEC, and is of concern because this species has 

declined in abundance in recent times as a result of land clearing, grazing, 
illegal shooting and the introduction of feral predators, and requires 
continued monitoring. A. australis is a nomad of northern, western and 
inland Australia and is common in areas away from human settlement. 
They forage terrestrially for f i t s ,  seeds and invertebrates. 
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On May be present as a vagrant but unlikely to be significantly impacted. 
Species : Burhinus grallarius Conservation status: (32 

common Bush Stone-curlew 
Habitat: Woodland, often adjacent to watercourses in the Pilbara. 
Notes: Listed as Priority 4 by DEC because it is adversely affected by foxes and 

habitat loss. B. grallarius is also sometimes struck on roads. 
B. gvallarius occurs throughout Western Australia (with the exception of 
treeless, inland deserts and tall forests). 

status On site: Possibly present but unlikely to be significantly impacted. 
Species : Cacatua leadbeuteri conservation status: CSI 

common name: Major Mitchell's Cockatoo 
Habitat: Timbered watercourses, grasslands, mulga and gibber. 
Notes: Listed as Specially Protected under the WA Wildlife Conservation Act. 

The oooulation of C. leadbeateri in Western Australia has declined . . 
significantly in response to large-scale agricultural clearing. It is also 
impacted by poaching and possibly competition with the Galah and Little 
~oiella,  which have been favoured by clearing. 

status Onslte Present and presumed to be breeding in eucalypt u~oodlands in the area. 
May be impacted through the loss of nesting trees where such woodlands 
are impacted. The presence of mine personnel may limit access to the 
area b; poachers b"t will also increase the numbeiof people in the area 

Species : Polytelis anihopeplus anthopeplus Conservation status: c s 3  

name' Regent Parrot (western 
Habitat: Farmlands, timbered watercourses, woodland clearings, forests and 

mallee. 
Notes: Assessed as 'Lower Risk (Least Concern)' by Garnett and Crowley 

(2000) because a decline in population density has been observed in at 
least half the range of this subspecies, but density has also increased in 
other parts of the range. Clearing for agn'culture and the death of suitable 
nest trees @articularly Eucalyptus salmonophloia) due to salinity may be 
responsible for the decline in the WA wheatbelt. P. a. anthopepIus occurs 
in the south-west of Western Australia. An eastern states subspecies, 
P. a. monarchoides, is also recognised. 

status On Present but apparently in very low numbers, with a single specimen seen 
in October. Unlikely to be significantly impacted. 

Spec~es h7eoohema solendida conservation status. (33 
~ ~~ 

1 

Common name: Scarlet-chested Parrot 
Habitat: Woodland, Mallee and shrublands on the southern inland. 
Notes: Not currently listed as significant but has been considered to be threatened 

in the past and is still a species that is infrequently recorded. 
status On site: May occur in the area as a vagrant or irregular visitor. Unlikely to be 
1 

Species APUS ~ U C ~ ~ ~ C U S  Conservation status: CSI 

Fork-tailed Swift 
Habitat Aerial habitats throughout Australia. 
Notes: Listed as Migratory under the EPBC Act. A, paczficus breeds in Siberia 

and the Himalayas and migrates to arrive in Australia in October, 
returning to the breeding grounds by May or June. Movements within 
Australia are in response to weather patterns, uith this species often 
following thunderstorms. It is a highly aerial species that rarely comes to 
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ground. 
Status On site May occur as a foraging vagrant over the site but is highly unlikely to be 

significantly impacted. 
Species : Merops ornatus conservation status: C S ~  
Common name: Rainbow Bee-eater 
Habitat: Open woodlands, sand ridges, sand pits, rivabanks, beaches, dunes, cliffs, 

mangroves and man-made grassed fields. 
Nates: Listed as Migratory under the EPBC Act. M ornatus occurs year-around 

in the tropics, with a southward migration, to both south-eastern and 
south-western Australia, in early spring. Southern birds return north in 
autumn. When present, M ornatus is common and prominent in natural 
and altered environments. 

On Present and may nest (burrow) in sandy soils. Clearing or traffic has the 
potential to disturb nesting burrows but this is unlikely to be a significant 
impact. 

Species : Climacteris rufa Consewation status: ( 3 3  
name: Rufous Tree-creeper 

Habitat: Eucalypt woodlands. 
Notes: At the northern limit of its range in the area. 
status On site. Recorded in 2004 near Old Karara Homestead and may occur in eucalypt 

woodlands within project area, but appears to be uncommon if present at 
all. 

Species : Hylacora cauta whitlocki conse~ation status: (7-2 
common name: Shy Heathwren (south-western population) 
Habitat. Mallee, native pine, heath with Banksia or Leprospermum spp. 
Notes: Listed as Priority 4 by DEC and is of concern because agricultural 

clearing has removed large tracts of suitable habitat. Degradation (by 
stock) and fragmentation are threatening persisting remnants. H c. 
whitlocki lives in dense shrubs and feeds close to the ground for 
invertebrates. H c. whitlocki occurs in the south-west and south-east of 
Western Australia. 

status On site: Possibly present but unlikely to be significantly impacted. 
Species : Calamanthus campestris montanellus conservation status: csz 

name: Rufous Fieldwren (western wheatbelt population) 
Habitat: Saltbush, bluebush, spinifex roly-poly bush and low shrubs. 
Notes: Listed as Priority 4 by DEC and is of concern because agricultural 

clearing has removed large tracts of suitabIe habitat. Habitat degradation 
by stock and weeds continues to threaten this species. C. c nzontanellus 
occurs in the south-west and wheatbelt regions of Western Australia. 

Species : Pyrrholaemus hrunneus Conservation status: c s 3  
Common name: Redthroat 
Habitat: Inland scrub, mulga, mallee, saltbush and bluebush. 
Notes: Assessed as 'Lower Risk (Least Concern)' by Gamett and Crowley 

(2000) because habitat cleming and overgrazing has decreased the 
population range and density of this species. P. brunneus, however, 
remains widespread in parts of its range. In Western Australia this 
species favours inland regions, from the mid-west Gascoyne/Pilbara coast 
to the South Australian and Northern Tenitory borders. 

status On site' Present. Likely to be impacted due to habitat loss from clearing for 
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infrastructure, as the species appears to be most abundant in dense 
vegetation close to the ironstone ridges. Therefore impact may be 
simificant but the species is not as dependent upon this vegetation type as - - .A  
some other CS3 bird species. 

Spmies Acanthiza iredalei iredalei Conservation status C S ~  
name. Slender-billed Thornbill (western population) 

Habitat: Mainly treeless chenopod shrubland including the margins of salt lakes. 
Notes: Listed as Vulnerable under the EPBC Act and is of concern because its 

favoured habitats have been badly degraded by grazing stock (particularly 
sheep). 

status On site: Unlikely to be present within the lease areas due to a lack of suitable 
habitat, and therefore unlikely to be significantly impacted. 

Species : Petroicu multicolor campbelli Conservation status: C S ~  
Common name: Scarlet Robin (south-westem population) 
Habitat: Forests, woodlands, watercourses, parks, orchards and urban gardens. 
Notes: Assessed as 'Lower Risk (Least Concern)' by Garnett and Crowley 

(2000) because habitat clearance and fragmentation has reduced the range 
of this species. Three other subspecies of P. multicolor occur in 
Australia, but none in Western Australia 

status On site: Possibly present although this is a conspicuous species and was not found 
during surveys. If present, this would be at the northern limit of this 
species' range. Unlikely to be significantly impacted. 

Species : Eopsaliria griseogularis rosinae Conse~ation status: c ~ 3  
common name: Western Yellow Robin (wheatbelt population) 
Habitat: Eucalypt woodland, mallee and acacia shmbland. 
Notes: Assessed as 'Lower Risk (Least Concern)' by Garnett and Crowley 

(2000) because much of this subspecies' habitat has been cleared for 
agriculture and the subspecies continues to disappear from remnants. 
E. g. rosinae occurs in the wheatbelt within the 200 - 500 mm rainfall 
zone (in an approximate strip between Shark Bay and the Nullarbor). 
E. g. rosinae intergrades with E. g. griseofiularis (conservation significant 
on the Swan Coastal Plain) in the higher rainfall areas of the south-west. 

status On site: Present and seemingly dependent on thicker vegetation in gullies and 
creeklines. Likely to be impacted by habitat clearing in such areas. 
Suitable habitat is limited is distribution and is close to the ridges where 

Spec~es : Drymodes brunneopypia Conservat~on status cs3 
Common name: southeRl ~ ~ ~ ~ b - ~ ~ b j  
Habitat: Mallee, dry scrub, heaths, lignum on claypans and coastal tea-tree 

thickets. 
Notes: Assessed as 'Lower Risk (Least Concern)' by Gamett and Crowley 

(2000) because of this species' tendency to disappear from fragmented 
vegetation blocks. 

status On site: Possibly present, due to the large area of contiguous vegetation in this 
area, but unlikely to be significantly impacted. 

Species : Pornatostomus superciliosus ushhyd Conservation status: c72 
common name: White-browed Babbler (western wheatbelt population) 
Habitat: Dry, scrubby woodland, mulga, mallee: native pine and shrubby areas. 
~otes.  Listed as Priority 4 by DEC and is of concern because agricultural 

clearing has removed most of the suitable habitat for this species in this 
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region. P. s ashhyi occurs in the south-west of Western Australia, south 
of a line between approximately Jurien Bay and Hopetoun. The birds 
present in the study area may therefore not strictly be the Wheatbelt race 
but are likely to be transitional with the non-significant northern race, 
P. S. superciliosus. 

status On site Present; possibly most abundant in dense thickets in the lower slopes of 
the ironstone ridges. Therefore may suffer from habitat loss due to 
infril'itruct~tl.~ placenir'nt close 10 mining arras. 

Spec es 0rcoii .o  grrfrrc~.trli\ yu~r~rr~tli . \  Conservat on s:at JS C S ~  
name: Crested Bellbird (southern population) 

Habitat: Arid scrublands, saltbush, mallee, spinifex, and woodlands. 
Notes: Listed as Priority 4 by DEC and is of concern because land clearing has 

removed most of the suitable habitat for this species and it is particularly 
sensitive to habitat fragmentation. 0. g, gutfuralis occurs kom near 
Geraldton on the west coast, through the wheatbelt to the southern coast 
of Western Australia, east of Esperance. The birds present in the study 
area may therefore not strictly be the Wheatbelt race but are likely to be 
transitional with the non-significant northern race: 0. g. pallescens. 

status On site: Present but locally widespread, so habitat loss in mining and 
infrastructure areas is unlikely to result in a significant impact. 

Species : Pachycephala pcctoralis conservation status: c ~ 3  
common name: Golden Whistler 
Habitat: Forests and some woodlands in southern Australia. 
Notes: A widespread species but in the project area at the northern limit of its 

range and confined to thick shrubland of the lower slopes of the hills. 
status On site: Present with a restricted distribution in areas likely to be impacted 

through mining and infrastructure. Therefore likely to be significantly 
impacted due to habitat loss. 

Species : Pachycephala gilberti conservation status: (33 

common name: Gilbert's Whistler 
Habitat: Thickets within woodlands of inland southern Australia. 
Notes: A species with a very patchy distribution across the southern Murchison, 

Goldfields and parts of the Wheatbelt. In the project area, may occur in 
any dense thickets along the lower slopes of the ironstone ridges but 
recorded at only onelocation on the western side of Mungada ridge. 

On site: Present with a restricted distribution in areas likely to be impacted 
through mining and infrastructure. Therefore likely to be significantly 
impacted due to habitat loss. 

Mammals 
Species : Macro~us irma Conservation status: (32 
common name Brush br Black-gloved Wallaby 
Habltat Woodland and heathlands across much of south-westem WA 
Notes. Listed as Priority 4 by DEC and recently reported fiom Mt Gibson Station 

by DEC personnel. Has declined in the southern Murchison and adjacent 
Wheatbelt, and therefore the possible presence of the species in the 
project area is of significance. 

Status On site May occur in areas of heath and dense understorey vegetation. If present, 
may therefore suffer from some habitat loss. Impact also potentially from 
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Species : 

Common name: 

Habaat: 

Notes: 

Status on site: 

Species : 

Common name: 

Habitat: 

Notes: 

Status on site: 

Tricho.su~*u.s vulpecuia Conservat~on status (33 
Common Brush-tailed Possum 
Woodland 
Although not listed as a threatened or priority species, T. vulpecula has 
declined in the southern Murchison and adjacent Wheatbelt. and therefore 
the possible presence of the species in the project area is of significance. 
Reported along the haul road west of the mining area (G. Woodman pers. 
comm.) and therefore may be present. Most likely to occur in areas of 
eucalypt woodland some of which may be impacted by infrastructure 
development. Also may be affected by an increase in introduced 
predators, but conversely potentially advantaged by predator control. 
Pseudantechinus woolleyae. Consewat~on status c s 3  
Woolley's Pseudantechinus 
Rocky hills. 
Although not listed as a threatened or priority species, P. woolleyae is 
sparsely distributed between the Pilbara and Murchison regions of 
Western Australia. The species' strong habitat preference for rocky hills 
means that populations may he fragmented. particularly in southern areas 
where such habitat is isolated by expansive plains. 
Present and, given the species' reliance on rocky hills, likely to be 
impacted by the miningeprocess. 

Species . Mormopterus sp. (M. planiceps: short penis conservat~on status. (33 
form). ~ e ~ a r d e d  as ' ~ ~ e c i e s 3 '  by Adams et al. 
(1988). 

name: Inland Freetail-bat 
Habitat: Open woodland and shrubland, watercourses, mulga woodlands, 

chenopod shrublands and grasslands. 
Notes: Although not listed as a threatened or priority species, there is currently a 

major revision of many Mormopterus species and subspecies throughout 
Australia. This species, the 'Inland Freetail-bat', occurs in arid and semi- 
arid southern Australia (including Western Australia, south of 
auaroxirnatelv 26"s latitude) and reoresents the inland vovulation of the 
A A A 

species formerly recognised as M planiceps. Two other populations of 
M. planiceps are informally recognised as individual taxa: the 'Southern 
Freetail-bat' (M. pluniceps: long penis form, part) of south-eastern 
Australia. and the 'Western Freetail-bat' (M. planiceps: long penis form, 
part) of south-western Western Australia. 

status O n  site: Not recorded during the surveys but may be present. Potential impact 
from loss of roosting sites but species is probably widespread in the area 
so impacts unlikely to be significant. 

Species : Mormopterus sp. (M. planiceps: long penis conservation status: C S ~  

form, part). Regarded as 'Species 4, 
population 0' by Adams et al. (1988). 

name' Western Freetail-bat 
Habitat: Tall forests, open woodland, rnallee and coastal heath. 
Notes: Although not listed as a threatened or priority species, there is currently a 

major revision of many Mormopterus species and subspecies throughout 
Australia. This species, the 'Western Freetail-bat', occurs in south 
western Western Australia, from approximately Lancelin to Kalgoorlie to 
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Eyre (including the wheatbelt), and represents the south-western 
population of the species formerly recognised as M planiceps. Two other 
populations of M pluniceps are informally recognised as individual taxa: 
the 'Southern Freetail-bat' (M. pluniceps: long penis form, part) of south- 
eastern Australia, and the 'Inland Freetail-bat' (M. planiocps: short penis 
form) of arid and semi-arid southern Australia (including Western 
Australia). 

status On *lte Not recorded during the surveys but may be present. Potential impact fro 
loss of roosting sites but species is probably widespread in the area so 
impacts unlikely to be significant. 
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Appendix 7. Raw pitfall (P) and funnel (F) trapping data. 

Date Tmnscet Trap Specirr 
21104R006 M~rngndn P16 Y~eudomys hennanshrcrgensis 
21 1042006 Blue Hills PO2 Cnrmonops amphdoluroides 
2 1/04,2006 Blue Hills P07 D i p / o d u c ~ ~ ~ ~ ~ l c h e r  
21 104,2006 Blue Hills P1 3 Smklhoasu dolrchura 

Blue Hills 
Blue Hills 
Blue IIills 
Mun~ada 
Mungada 
Blue Hllls 
Blue liiltr 
Blue IIillr 
Blue Hrlls 
Kamra 
Kamrir 
Kamra 
Mungsda 
Mungada 
Mungada 
Mungada 
Blue Hills 
Blue Hills 
Blue Hills 
Blue Ilills 
Blue Hills 
Karara 
Karara 
Karara 
Kilrnra 
Karma 
Kamm 
Mungada 
Mungads 
Btue Hills 
Btue Hills 
Blue Hills 
Blue Hills 
Karara 
Karara 
Mungada 
Mungada 
Mungada 
Mungada 
Mungada 
Mungada 
Mungada 
Blue Hills 
Blue Hills 
Rlue Hills 
Karara 
Karara 
K-ra 
Karara 
K m =  
Karara 
Karara 
Karan 
Karara 
K m r a  
Karara 
Karara 
Karara 
Mungada 
Mung~da 
Munoada 
Blue Il~lls 
Blue Hilli 
Blue Hills 
Blue Hills 
Blue Hills 
Karars 

Clenophoms scuruiarus 
Clenophorus scutulatus 
Cfenotur uber 
Ctenohrr uher 
Cienophoms scurulnrus 
Pogono rnrnor 
Erernro de~ressa 

Clenophhorus reliculahis 
lindem,wdimurrcr milii 
Pogono mlnor 
Cicnophom scvtula~us 
Menetio greyii 
Pornsvra monachus 
Diplodzzc~luspulcher 
Ctenophonrs rcumlntus 
Ctenophorvr reticulatus 
Cienophorvs sclrhrlnrsr 
Menetia p ? i i  
Cienotus uber 
Menetiagreyii 
Lerlsta rnuellerz 
Ctenophom scurulmus 
Cienoahom scululolus 

Clenoiur uber 
Ctenophoncv ,seululutu,~ 
Caimolrops omphibolumides 
Ctenophom scululillus 
Ctenohrs uber 
Coimonops amphiholuroidis 
Cienotus uber 
Cienophons scuiularus 
Pogona minor 
Ctenophow scurulalarus 
Menetia grqvii 
Pogom minor 
Diplodaeplus pulcher 
Sminihopsis dolichura 
D ~ P ~ o ~ c ~ c @ ~ u s  ffrmm2ER525 

Hereronoiia brnoei 
Heleronorio brnoei 
Heteronotia binoei 

Ctenohrs mimeres 
Hereronotio btnoei 
Cazmanops rrmphihhrholurnide.r 
Ctenorus schornburgkri 
Heieronotio binoei 
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Appendix 8. Annotated bird species lists fiom each of the April, August and October 
2006 field surveys. For the purposes of the annotated list, the Mungada pitfall 
transect is Transect 1 (Tl), the Blue Hills transect is Transect 2 (T2) and the Karara 
Transect is Transect 3 (T3). 'P' refers to pitfall trap. 

April 2006 

l Emu. Old bucks (several months) al @ravel nit oool 

seen 23104) and slong m i n e  mad. Mound reported near camp. 
Wedge-tailed Eagle. One high aver T3 (23/04). 
Brown Falcon. One over Transect 2 (20104). Pslr along Tmnsect 2 (21104). One over Transcct 3 (21104). 
Puplc-crowned Lorikcet. Flock of 9 flew over Karara camp (22104). 
PoR 1-incoln Rinpeck Pairs and small parties eveqwhere 
Galah. Flock of ca. 15 along mlne road (19104). Fcw sccn on 22/04. Pair inspecting holiow along Transect 3 (near 
P22). 
Mulga Parrot. Pair along Transect 1 (22104) and several pairs seen in proposed overburden stockpile area west of 
Mungada ridse (221114). 
Major Milchell's Cockatoo. 55 Feeding nn ground at Karara shearing sheds. Pair also seen south oFKara~a Homeslead 
same afternoon (18104). 
Common Bronzewing. Several flew in to gravel pilpool to drink (evening of 19104). Also seen amund Munzada 
Crested Pigeon. Several around Karara shearing shed (1 8/04). 
Black-cared Cuckoo. One callme alone Tralranscct 3 i21104.22104.231041. 
Shining BronzoCuckoo. One tailing along ~raase; 1 (21104), 
Aushlian Owlet-nighljnr. Heard at Karara camp (19104.22/04)and a1 Transecl3 (21104.23104) Several salling in 
vicinity of Skyhook on evening on 24/04 
Sponcd NighGar One seenjust before d a m  at Karara camp (20104) and one flushed along Trans-3 (23104). 
Tawny Frogmouth. Two at nor lh~m cnd of Tmnsect 2 (20104) and one rccn along minc road at night (21104). 
Southern Roobonk Owl One calling just hcfore dawn at Karara Camp (22104) 
Welcome Swallow. Around Karara camp each day and sccn oncc at gravel pit pool. 
Splendid Fair-wren. Tramsects 1,2 and 3, near gravel pit pool and in woodland below Sbhook. Coloured males  
present. 
Variegated Fairywren. Party of coloured male and 3 females on top ofridge at Skyhook. Only record ofthis species in 
nu0 sulveys~ 
Striated Pardalote. (kcasional in eucalypt woodland. 
Redthmat. Many callingaroundTmnsects 1,2 and 3. 
Inland Thornhill In Acaciaieucalvnt shlubland amund Karara Camn and transecn~ 
c'tc.ln~l-r~tnp:l I ' h . , ~ h ~ . l  I,  ;~.nl;pl r'8tuhlanJ ~ l . , n y  l ranr~ . l r  
\l.,i!-h.j;Lcd Th.tmm1 l a .  l .  l I 'P; ~n l i rn lcd  

I l r p d  h Pan! sea! ivrlv l , # ~  I 'l? 15 ($1' 
Weebill h u n d  Karara Camp and in eucalypt woodland elsewhere. 
Western Grrygone. One calling in dense valley vegetation at bend ufMungida ridge (22104). One seen along T2 
1231U4i and T1 125/W1. 

32. %llow-throated Miner. Traniecti 1 and 2. 
33. Singing Honeyeater All sites regularly. 
34. Bmwn-headed Honeycatcr. Parly of 3 along Tmmsect 1 (22104) 
35. Brown Honcycarer. Hcard along Transect 3 and at Tcnapod. Foraging amongst flowering eucal)~ts. 
36. White-6onted Honeyeater. Few calling around Transect 3 (21-26104). 
37. Red-capped Robin. One along Transeot 1 (19104) and one alongrransect 3 (25104). 
38. Western Yellow Robin. One in dense valley vegetation at bend of Mungada ridge(22iOl). 
39. Golden Whistler. One heard and seen along Transect 2 (20104) and occasionally elsewhere. 
4 0  Rufous U'histler Secn and heard everywhere regularly. 
41. Gilhen's WisUer One calling and seen along Transect I ,  near Pitcall 15 (22104). Female-coloured. 
42. Grey Shn'ke-thrush. Heard around Transect 1.2 and 3 .  
43. Crested Bellbird. Heard around Tnnsecta 1 , 2  and 3. 
44. mite-browed Babbler. Group slong mine mud behueen Mungxdn and Blue Hills md group slong Transect 1 (22104). 
45. Chermut Quail-thrush. Seen and heard occasionally. 
46. Willie Waptail. One at southern end ofTransect 2 i20104i. 

49. Grey Rutchemird Heard around Transecl 1 and 2. 
50. Pied Butcherbird. Heard along Tran~ect 2 (22104,23104). and group seen along mine road near Karara c a m p  (23104) 
51. Grey Corrawong. Heard near Transcct 3 (21104). in woodland south of Skyhook (24104) and amund Karam camp 

(25104). 
52. Aushalian Magpie. Heard near gravel pit pool and seen along Mine Road near camp occassi~mally. 
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53. Australiw Raven. One near Ksrars cdmn (21104) and 3 soudl of Skvhook l241041 

August 2006 

1. Emu. Fresh wck r  weot ofSkvhoak~281081. 
2 l l S;~r;hmg tor in.>unJ\ m.,u ., uc;L I * . )  .ucn nct r  h;.rdri t n n l ~ r c  at ,.,p . ,fr~clg~ 2 -  I I X  :$no .lr~c or lhdul 

rcld ncnr l'sn:p,j runofi i x - b l  I t  u -7D?olN.?'13: Cm28 ca.onr >?:I] ar :sap Nmon and nro <Zen near mnka 
on top of K a m .  
Wedp-tailed Eagle. One high over Mungada Rdgc  (26108,28108). 
Brown Falcon. Pair aver Munrada area (26/08i and single bird m same area (27108) . . 
Brown Goshawk. One along <ml road (27108) and pairhver had  road near Termpod (301081. 
Painted Rutton-quail. One seem on track near tanks on Karara ridgc (30108). 
Pofi Lincoln Ringneck. Pairs and small panies everywhere. 
Gdnh. One over Karara camp and onr over Terrapod (27108). 
Mulga Parmt. Female in woodland nesr Terrapod (26108). 
Common Bronzeuulg. Seen occasionally thrnughout. Yest with 2 eggs at about 2m in broken offrmnk of small tree at 
490 945E, 6 775 ZZON. 
Black-carcd Cuckoo. One calling hest of Skyhooh (28108,29108). 
Horsfield's Bmluc-Cuckoo. One calling wcst ofMungada Ridge (27/08). 
Australian Owlet-nightjar. Heard during the day west of Munpda ridgc (26/08,28/08), one flushed at 1-errapad (28108). 
Spotted Nightlar. One flushed near Tmapod during the day (27108,30MS) Two flushed between Perenjori and Karara 
inevenine 129108). 

U~ , 
Tawny P~ogmouth. One flushed at Terrapod (28iDR). 
Welcome Saallom,. Around Kararacamp each day and occasionally elsewhere 
Splendid Fairy-wen. In woodland and shrubland a1 Mungada, Karara and Terrapod; coloured males seen. 
Striated Pardalote. One heard at Terrapod (28108,291081. 
Redthmat. Many calling throughout 
Inland Thornbill. In Acacia/eucalypt shrubland around K m  Camp and wnsects. 
Cheshut-mmmped Thornbill. In Acaclsleucalypl shrubland along tran%cle. 
Weabill. Around Karara Camp and in eucalypt woodland elsewhere. 
Westcm Gcpgone. In eucalypts near Gully on Mungada ridge (26108). 
Soulhem Wlitcface. Two partics sccn wcrl of Skyhook in dsgmded acacia woodland on loam (28108). 
Spiny-cheeked Honcyeater. Woodland throughout. 
Yellow-throated Miner. Party along haul mad (27108) and in degraded acacia woodland west of Skyhook (28108). 
Singlng Honeyeater All sites regularly. 
Brown-hcaded Honeyeater Paw seen and heard in mallee below Gully (26108). 
Brown lioneyeater Throughout. Nest in Acacia 'woodman" on 26/08; one e g  hatched on 27108: 2 eggs hatched by 

~ ~ 

29/08. 
White-hnted Honeyeater. Seen tluoughout, cspccially in mallcc below Gully on MungadaRidge. Nest r i t h  2 eggs h 
low acacia (27108). 
Red-capped Rohin. One heard in woodland along Mungada ridge (26108) and one seen at Terrapod (27108). Pair at 
Tel~apod (28108). 
Westem Yellow Robin. One in dcnx  valley vegetalion at bend aiMungada ridge (26/08) and unr near Trnnsecf 1 
(27108). 
Golden l&3istler. Heard regularly, many individuals present in woodland and ~cruh  west ofMungada ndge, especially 
in densest area below Gullv 1261081. ~ ~~~ ~~~ ~ ~ 

~ ~. 
K,:our \\'it.xk! t ;n h<tuJ .11 ~ o ~ . J l n n J  bnJ ,.no u;,t 21 Alun+Ja r~dp t  Lv,, i rmmull illat. Clrld'n W..trdn. 
(;rq Chnlr-~hnj,h il:.,rJ rcgul.sl! t lnr .~dgl  .,U' 

C r c c t r i  tlrllbtrf b:u o 1 l . n ~  rnmu~hfiut nnJ : ,cc~,~mrllv sccn 
\\'hn:-hn,\rcl Ilanhlrr \ c \  ;ral group, r. s ~ o J l a n J  ~ n d  rhrutlilnJ *;,I uihluneaJa r l l u i .  mJ one pn..lpat TcnnpuJ 
:?C i 8  Ncsl nilh inulbatine hird at I 5rn in i;n iici<iiu uc.1 ~f\! . \h~r>L 4qC 142r. 6 -'.l '<l\. 23 118, 
~heshlu t  Ouail-thrush. ~ e s t a - i t h  two eecs at base of acacia in scmbuek of Muneada Ridee 126/0~1. hest with hro 

south-west race (not i,hite-tailed). 
40. Black-heed Cuckoo-shrike. Flock of a b u t  6 alons Lochada Road in Kararaeorning into camp (25m8). 
41. Varied Sittella. P a Q  near Gully (26 and 27108). 
42. Grey Butcherbird. Heard in woodland wed of Mungada ndge (26108). and west orskyhook (28108). 
43. Pied Butcherbird. Hewd along Transect 2 (22104, 23/04). and group seen along mine road nrar Karara cilmp (23104) 
44. Grey Currawong. One west of MungadaRidge (27108.28i08). 
45. Alrslrallan Magpie. Heard near gmvcl pit pool and s m  dong Minc Ruad ncar camp occassionally. 
46. A~~slralian Ravm. Two over G r a m  camp (29108). 
47. Liltle Crow. Single bird ovcr Mungada ridge (261081 and flock of about 25 west of Skyhook (28108). 
48. M~slleloehtrd. Scvcrd ovcr shrubland nest ofMungada ridge (27108). 
49. Litlle 4ioodswallaw. Single bird over Gully (28108). 
50. Richard's Pipit. Onc ncar tanks on  Karara ridge (29!08). 



Karara and Mungada Fauna 

October 2006 

1. Emu. One seen on western edge of Karara Station (7110). Fairly recent nest on Karara Malleefowl aansect west of the 
ridge and fresh tracks at eastern end (8110). 

2 Malleefowl. Searching for mounds most ofweek. One seen onroad besidenature reserve along Lachada Road (6110). 
3. Wedge-tailed Eagle. Pair over l&-t farmland along Mungada Koad (7110). Pair over Mungada ridge (7110). 
4. Nankeen Kestrel. One to west o f  Karara ridge (8110). 
3. Brown Falcon. Pair over Karararidge (8110)and one at Gully (7110) 
6.  Peremne Falcon. Female defendingnest site on western side ofMungada ridge (10110). 
7. Brown Goshawk. Frmsle with nest on easlside of Mungada ridge (9110). 
8. Collared Spanowhawk. One over eucalypt woodland south of Mt Karara (12110). 
9. Painted Bunon-quail. One seen a n  western flank afKaram ridge (8110) One on Mungada ridge (9110). 
10. Australian Kingneck. Pairs and small parties everywhere. 
11. Regent P m t .  Single bird over Karara ridge (1 0110). 
12. Mulga I'arrat. Pair ncar Skyhook (8110) Four east of Mungada ridge (9110) in acacia thicket. 
13. Budgerigar Small flock (4) ovcr Mungada on 11110. 
14. Cmlah Pair in woodland east of Karam ridgc (811 0: 9110) One crnc~gcd fmm hollow in wcst of Karara ridge 

Malleefowl oansect (8110). Groua of 4 at eastern end of 1 3  i 10110). 

Jusper Hills (1 111 0). 
Red-tailed Black-Cockatoo. Three at mill nanh ofTerrapod on evening of 11110. 
Common Bronzewine. Several near tanks on Karararidre on wenine on 9110. Also one east ofMuneadaridee 19/10). 
on: alcro k:rara ir~plln:(l 1 . 1 ,  kn.1 cnnc u:c (11 K:,-nr. d. ((1 Xh,!~l l: dl m111 r1.1rth of l :rrdp.>d l . 1111  tulh 
t ~ ~ , : g ~ ~ ~ ~ I . o ~  HIUC H 11, \lall?:i > % l  rranx.l( l l (  I 
lll:%:h-.ar:d t ,<h 1,  on^ :.L'IDV#& d m g  ' ' ' . > ) a 1 4  :a4 11 Karjrh r#J;: .; l 1 

Australian Owlct-nightjar. One heard "ear Gully (L 1/10). 
Spotted Nightjar. One flying around camp (male display flight) on 7110 and one calling near camp on 8110. One flushed 
along Malleefowl rransect across Bluc Hills (10110). 
Southern Boobook Owl. One calling near Karara Camp (8110). 
Rainbow Bee-eater. Several calling around camp (09i10). Pair cagt of Mungada ridgc (9110). 
Welcome Swallow Alighting on cliff-face on  eastern side of Mungada ridge (9110) ~ n d  arotmd Kmra  camp. 
Tree Manin. Eastern end of Karara trapline (8110) and western end of Karara Malleefowltransect (8110). 
Splendid Faiy-wmn. In wondland and shrubland at Mungadg Karara and Ternpod; coloured males seen. 
Variegated Favv-n~en. Group on ccnnal Mungada ridge (10110) and s group on Karam ridgc "car top o f  Traransect 1 
(1 11lO). Coloured males seen in both gronps 
Striated Pardalote. On Karara and Mungada Malleefowl nansects (R1lO; 9110) One seen on T1 (1 0110) 
Redthroat. Few calling. A lot m east of Mungada h4alleefowltransect and in Gully area (9110). 
Inland Thombill. In Acaciaieucalypl shruhland thmughou. 
Chestnut-rumped Thombill. In Acacia1eucalypt shrubland throughout. 
U'eebill. Amund Karara Carnn and in euealvotaoadland elsewhere. . . 
Southern Whiteface. Group on eastern end of T3 (10110). 
Red U'atllebird, Thrce seen dons  Haul Road early morning between Blue Hills and Mungadn (30110) 
Spiny-checked Honeyeater. Woodland throughout. 
Yellow-thoated Miner. A l o n ~  Mungada Malleefowl transect (9110) amongst eucalypts and along T2 in eucalypts and 
CaIihis (10/10). 
Singing Honeyeater. Heard ver?. infrequently: once or lwice a day. 
Brown-hcadcd Honeycarcr. Group in Gully, 8 birds including 2 juveniles (11110). 
B r o m  Hancyestcr. Throughout but cspccially h vegetated gullces on slopes of ndges. 
Wbitpftonted Honeyeater. Small numbers throughout, hut especially at base of ridges. 
Red-capped Kobin. Heard occasionally throughout. Young juveniles prcscnt along 1 3  (Karara transcct). 
Westem Yellow Robin Mungada ridge hlalleefowl transect, in east at base ofridge (9110). 
Golden Whistler. Tu,o coloured males seen at Gully (7110) and one heard dons  Kamra ridge (10110). Much less calling 
than i n  A s e u ~ t ~  ~~~ ~ 

43 Rufous \\'histler Few heard in wondland and scrub thmu~hout 
44. Glbctt's Whistler Heard along T1 about pit 20 (11110). 
45. Grey Shtike-thrush. Heard regularly throughout. 
46. Crested Rellhird. Few calling throughout and oeeasionally seen. 
47. W%itehrowed Babbler. Several erauns in woodland and shrubland west of Muneadaridee. G r o u ~  ofabout 7 in east of 

9/10). Also seen wen oiKarara ridge (8110). 
49. Willic Wagtail. On Mungada ridge in Malleefowl Itansect (9110). 
50. Grcy Fantail. Onc or possibly morc hcard m dense vegetation on east side of Karararidge. Calls masUy thaseoisoulh- 

west race, but distinctive descending will of White-tailed race heard. 
51. Black-faced Cuckoo-shrike. Several amund Karara camp each morning and occasionally along haul road and in other 

areas. 
52. Grey Butcherbird. Heard in woodland near Mungada (9/10), Airport mansect (8110) and one seen around camp (8110: 

IO'l(1). 
53.  Grey Cunaivong Scveral hcard around Karam ridge (8110; 9/10) and several flew acmss haul mad (lOil0). 
54. Australian Raven. Pair around K a m  camp each day 
55. Little Crow. Pair nnscihlv nestine at eastern end ofKarara transect (9/101. 

U . , 
56. Black-faced Woodswallow. Several near Old Mungada (8110). 
57. Little Woodin~allow. Eastern side of Mungadn ridge amongst small caves (9110) 
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Karara and Mllneada Fsuna 

Appendix 10. Report on short-range endemic invertebrate fauna of the project area 
by Dr Mark Harvey, Western Australian Museum. 

The Short-Range Endemic Invertebrate Fauna from Karara Station, Western 
Australia 

Report to Bamford Consulting Biologists 
September 2006 

Mark S. Harvey 

Department of Terrestrial Invertebrates, Western Australian Museum, 
Locked Bag 49, Welshpool DC, Western Australia 6986, Australia 

Short-Range Endemism 
The terrestrial invertebrate fauna of inland Australia contains a plethora of species, 
and the arthropod fauna were recently estimated to consist of more than 250,000 
species (Yeates et al., 2002). The vast majority of these are found withii the Insecta 
and Arachnids, although significant numbers of millipedes are to be expected. For 
many years. the prospect of including invertebrates in assessments of biological 
systems subject to alteration proved daunting, and were largely ignored as being too 
diverse and too difficult to comprehend to satisfy the rapid turn-around needed for 
environmental surveys. 

In a recent publication, the issue of Short-Range Endemism in the Australian 
invertebrate fauna was examined (Harvey, 2002), and series of major groups were 
nominated as having a very high proportion of individual species that satisfied a 
certain set of criteria. The main criterion nominated for inclusion as a Short-Range 
Endemic (SRE) was that the species had a naturally small range of less than 10,000 
km2. Harvey (2002) found that those species possessed a series of ecological and life- 
history traits. including: 

poor powers of dispersal; 
confinement to discontinuous habitats; 
usually highly seasonal, only active during cooler, wetter periods; 
low levels of fecundity. 

The Western Australian fauna contains a number of SRE taxa, including millipedes, 
land snails, trap-door spiders, some pseudoscorpions, slaters, and onychophorans. The 
semi-arid zone of the mid-west region has representatives of all of these groups, with 
the exception of onychophorans, which are restricted to the high rainfall regions of 
south-western Western Australia. 

The Karara Station samples 
The Karara Station samples submitted to the Western Australian Museum in August 
2006 consist of slaters, snails, millipedes and a scorpion. The snails have been 
submitted to the Malacology section of the WA Museum, and the slaters will 
eventually be submitted to the Carcinology section. The millipedes and scorpions 
make up the subject of this report. 
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MILLIPEDES 
The genus Antichiropus 
Millipedes are an extremely diverse group of animals, with representatives of nine 
different orders found in Australia {Harvey & Yen, 1989). The most abundant and 
diverse millipede group in Western Australia is the genus Antichiropus (Fig. 1) of the 
family Paradoxosomatidae. This genus was f is t  named in 191 1 for seven species 
(Attems, 1911), and additional species were added by Jeekel(1982) and Shear (1992). 
As the result of large field surveys and taxonomic work at the Western Australian 
Museum, the genus is now known to consist of over 1 10 species, ranging as far north 
as the Pilbara, and extending onto the Nullarbor Plain and the Eyre Peninsula in South 
Australia (Fig. 2). With the exception of Antichiopus variabilis, which inhabits the 
jarrah forests of south-western WA, all species of the genus are known to be SREs, 
and many are known from only a few hundred square kilometres (Harvey et al., 2000; 
Hawey, 2002). 

Although the vast majority of Antichiropus species currently lack formal taxonomic 
descriptions and scientific names, I have spent the past decade comparing different 
species of the genus and assigning temporary codes to each of the species. The 
distinction between species is largely based upon differences in the structure of the 
male gonopods. These are modified legs on the seventh abdominal segment that are 
used to store sperm prior to mating. After courtship, the male mounts the female and 
inserts the gonopods into her genital orifice, transferring a sperm packet. The sperm 
then becomes mobilised and swims along the genital duct before fertilising the eggs. 
The shape of the gonopod of each Antichiropus species is different, making the 
identification of individual species a relatively simple task. These differences in 
gonopod morphology have been used in millipede taxonomy for 150 years, and have 
been shown to be good indicators of valid biological species. 

Antichiropus sp. nov. 'PMl' 
A single adult male specimen of a species of Antichiropus was taken in the August 
2006 sampling period. Detailed examination of the male gonopods has revealed that 
the specimen represents a species previously recorded by the Western Australian 
Museum, Antichiropus sp. nov. 'PM1'. This species is relatively widespread in the 
northern wheatbelt region of Western Australia, ranging from East Yuna Nature 
Reserve in the north to Lake Ninnan Shire Reserve in the south, a linear distance of 
some 3 10 km. 

This is clearly a short-range endemic species. 

SCORPIONS 
Urodacus sp. nov. "Mt Gairdner" (Urodacidae) 
The single scorpion represented in the samples is a large adult make of Urodacus sp. 
nov. "Gairdner Range". This is only the second specimen of this species to be 
recorded by the Western Australian Museum. The fust specimen was collected in 
1990 from the Gairdner Range, some 200 km to the south-east of Karara Station. It is 
likely that this large, distinctive species is found in isolated habitats throughout the 
northern wheatbelt but has been infrequently collected due to lack of targeted 
cotlecting of large scorpions throughout the region. 
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Like some species of Urodacus scorpions (Koch, 1977), this is a short-range endemic 
species. 
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Table l .  List of specimens submitted in September 2006. 
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Code 
Terrapod 

Terrapod 

Group 
millipede 

scorpion 

FAMILY 
Paradoxosomatidae 

Urodacidae 

GENUS & SPECIES 
Antichiropus sp. nov. 
"PM1" 
Urodacus sp. nov. "Mt 
Gairdner" 

SPECIMENS 
1 male 

1 male 


