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1.0 Introduction 

1.1 Project Background 

Rio Tinto is planning to develop the Koodaideri iron ore deposit, situated approximately 110 km 
northwest of Newman.  The proposal to develop the Koodaideri deposit is expected to be 
assessed by the Western Australian Environmental Protection Authority (EPA) under Part IV of the 
Environmental Protection Act 1986.  The proposal is also likely to be assessed by the 
Commonwealth Department of Sustainability, Environment, Water, Population and Communities 
(DSEWPaC) under the terms of the Environment Protection and Biodiversity Conservation (EPBC) 
Act 1999. Rio Tinto has been undertaking baseline biological surveys of the Koodaideri lease area 
in anticipation of formal assessment of the Koodaideri development. 
 
Biota Environmental Sciences (Biota) was commissioned to conduct a fauna survey of the 
Koodaideri lease in 2010.  The fauna habitats identified during the course of that work included 
areas of rocky gorges and breakaways, which represent potential core habitat for the specially 
protected species the Northern Quoll Dasyurus hallucatus.  Additionally, a disused mine adit within 
the lease was identified as a probable maternity roost for the threatened Pilbara Leaf-nosed Bat 
Rhinonicteris aurantius (Biota 2011).  Further targeted work on these species was therefore 
commissioned to inform any environmental assessment of the Koodaideri project. 
 

1.2 Policy Context 

1.2.1 State Level 

Both the Northern Quoll and the Pilbara Leaf-nosed Bat are listed as Schedule 1 species under the 
Western Australian Wildlife Conservation Act 1950.  At State level, impacts to these species have 
the potential to contribute to a formal level of assessment under the Environmental Protection Act 
1986.  The EPA has published Guidance Statements in regards to vertebrate fauna surveys 
required for such environmental impact assessments (EPA 2004, EPA and DEC 2010; Section 1.3). 
 

1.2.2 Commonwealth Level 

Recently drafted guidelines have been published to provide guidance for proponents of projects 
that may significantly impact the status of the Northern Quoll in any part of its range (DSEWPaC 
2011).  The guidelines are applicable where a population of the species, defined as evidence of a 
single animal at a given location after 1980, might be known to occur.  Evidence of a population 
may include captured individuals, database records, scats, latrines, hair samples or confirmed 
sighting of an individual. 
 
The EPBC Act 1999 provides protection for listed threatened species from actions that may have a 
significant impact.  Specifically, (DEWHA 2009) states that an impact is likely to be significant if an 
action: 

• leads to a long-term decrease in the size of a population; 

• fragments an existing population into two or more populations; or 

• disrupts the breeding cycle of a population. 
 
DSEWPaC (2011) states that potential impacts on the Northern Quoll should also be taken into 
account at species level.  Actions to be considered are those that may result in: 

• adverse effects on habitat critical to the species’ survival; 

• reduction in the species area of occupancy; 
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Figure 1.1: Koodaideri project locality map. 
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• modification, destruction, removal, isolation or reduction in the availability or quality of habitat 
to the extent that this may result in the species’ decline; 

• the establishment of invasive species that are harmful to the native taxon; 

• introduction of disease that may cause the species’ decline; or 

• interference with the species recovery. 
 
The draft guideline also outlines the methodology that should be utilised for targeted surveys, as 
well as that to be used for determining survey adequacy for referral purposes (DSEWPaC 2011). The 
required trapping effort is dependent on whether the habitat to be surveyed is considered to be: 

• non-linear habitat (greater than 200 m in width): trap effort should fulfil the equation y = 50x0.5, 
where y is the number of trap nights and x is the area of potential habitat; or  

• linear habitat (gorges, breakaways and drainage lines less than 200 m wide): trap effort 
should incorporate one trap per 100 m of habitat. 

Section 2.5 sets out the methodology followed for this study and Section 4.4 assesses the above 
areal coverage considerations. 

 

1.3 Scope and Objectives of this Study 

Biota was commissioned to carry out a targeted fauna survey of the Koodaideri lease (an area of 
11,991 ha) and surrounding locality (hereafter the “study area”; Figure 1.2).  With the reference 
sites external to the lease, the study area spanned a total length of 44.4 km and covered 
30,574 ha (though much of this was inaccessible).  The field survey was planned and implemented 
in accordance with EPA Position Statement No. 3 “Terrestrial Biological Surveys as an Element of 
Biodiversity Protection” Guidance Statement No. 56 (EPA 2002), “Terrestrial Fauna Surveys for 
Environmental Impact Assessment in Western Australia” (EPA 2004), and EPBC Act 1999 Draft 
Policy Statement 3.25 “Referral Guidelines for the Endangered Northern Quoll Dasyurus 
hallucatus” (DSEWPaC 2011). 
 
The objectives of the targeted fauna survey were to evaluate the spatial extent of Northern Quoll 
habitat and assess the occurrence of the species in areas adjacent to the Koodaideri lease. The 
study also sought to identify potential roost sites for the Pilbara Leaf-nosed bat R. aurantius within 
the study area.  Specifically, the scope of the survey was to: 

• establish the significance of the area of core Northern Quoll habitat within the Koodaideri 
lease area in a locality-scale context; 

• collect data on the occurrence of the Northern Quoll in the study area; and 

• identify any sites that might represent Pilbara Leaf-nosed Bat roosts in areas adjacent to the 
Koodaideri lease. 

 
This report describes the methodology employed for the targeted fauna survey of the Koodaideri 
study area.  It documents the methods and results of the survey and provides a preliminary 
discussion of the potential impacts of the project on the target species.  Its intended use is as a 
supporting document for any future environmental impact assessment of the Koodaideri project.  
Both the survey and report are subject to limitations that are discussed in Section 3.6. 
 

1.4 Overview of Ecology and Status of Targeted Species  

1.4.1 Northern Quoll 

The Northern Quoll is a medium-sized marsupial, with adult weight ranging from 300 g to 1,200 g.  It 
is considered a partially arboreal and aggressive carnivore, preying on a varied diet of small 
invertebrates and vertebrates, including lizards, birds, snakes, small mammals and frogs 
(Oakwood 2000).  
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Figure 1.2: Koodaideri targeted fauna survey study area. 
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The Northern Quoll is a short-lived mammal with both sexes maturing at 11 months.  Females 
reproduce only once each year, and most males die shortly after reproducing (Oakwood 2000, 
Strahan and van Dyck 2008).  The discrete male cohorts that arise within populations make quolls 
vulnerable to extinction.  If juvenile males fail to survive to adulthood, reduced breeding the 
following year could potentially lead to the local population becoming extinct (Braithwaite and 
Griffiths 1994, Oakwood 2000) 
 
In the Pilbara, the species is considered to favour rocky gorges, breakaways and hills, usually of 
high relief and often along drainage lines, as denning and primary foraging habitat (Biota 2009). 
These core habitat types are mostly commonly associated with the Rocklea, Macroy and Robe 
land systems in the Pilbara Bioregion (Biota 2009).  DSEWPaC (2011) defines “…habitat critical to 
the survival of the species…” as: 

• “rocky habitats such as ranges, escarpments, mesas, ranges, gorges, breakaways, 
boulder fields, major drainage lines or treed creek lines 

• structurally diverse woodland or forest areas containing large diameter trees, 
termite mounds or hollow logs 

• offshore islands where the northern quoll is known to exist.” 
 
These units effectively equate to what is more commonly termed “core” habitat and this term is 
used in the remainder of this report as equivalent to the above DSEWPaC (2011) definition.  
Adjacent plains and vegetated areas provide habitats suitable for foraging and dispersal of 
young (Strahan and van Dyck 2008), but are not specifically considered to be core habitat. 
 
Factors currently thought to threaten the species include mortality resulting from consumption of 
cane toads Bufo marinus, inappropriate fire regimes (and subsequent predation by introduced 
fauna following fire) and habitat removal, degradation and fragmentation associated with 
development and pastoralism (Hill and Ward 2010).  Any of these factors, or combination of 
factors, could potentially result in significant increases in mortality rates of Northern Quolls 
(particularly females and juveniles) and, therefore, local population extinctions. 
 
Dasyurus hallucatus is currently listed under Commonwealth legislation as an Endangered species 
and under State legislation as a Schedule 1 species (Section 1.2). 
 

1.4.2 Pilbara Leaf-nosed Bat 

The Pilbara Leaf-nosed bat is known from a number of colonies across the Pilbara bioregion, as 
well as in the Barlee Range National Park in the Gascoyne bioregion.  The local occurrence of 
this species is influenced by the availability of suitable roosts (Churchill 2008), defined as 
structures with sufficient depth to maintain high levels of humidity and relatively high, stable 
temperatures.  Until recently, six permanent colonies of this species were known in the Pilbara, 
with most being found in disused mines in the east near Marble Bar (including Klondike Queen, 
Comet, Bamboo Creek and Lalla Rookh).  However, recent surveys have yielded at least two 
previously unknown colonies of the species: one in a disused adit within the Koodaideri study 
area (Biota 2011), and a second in the vicinity of Red Hill Station in the western Pilbara (Bob 
Bullen, Batcall WA, pers. comm. 2011).  Habitat favoured by this species for foraging is diverse, 
ranging from Triodia hummock grasslands to eucalypt woodlands along watercourses.  Typically, 
they exhibit a preference for open habitats over plains and in gorges and can travel several 
kilometres from roost sites in an evening. 
 
Females of the species attain sexual maturity at approximately seven months of age and males 
at 18 months, with unknown life expectancies.  Mating occurs in July, with females giving birth to 
a single young in late December or early January after five months gestation.  During late 
pregnancy, females leave the dry season roosts and return only once the offspring are weaned.  
Young grow rapidly and are typically indistinguishable from adults by weaning in late February. 
 
There are several factors recognised as threats to the persistence of this species.  Many roost 
sites comprise old mine workings, which in many cases degrade over time, with collapses and 
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flooding rendering them unusable.  Added to this is the species’ susceptibility to both 
dehydration and hypothermia, which can be exacerbated by a propensity for abandoning 
roosts when disturbed.  Disturbance factors associated with human activities include renewed 
mining activity at previously abandoned sites, human entry to roosts and rehabilitation of old 
mine sites. 
 
R. aurantius is currently listed under Commonwealth legislation as a Vulnerable species and under 
State legislation as a Schedule 1 species (Section 1.2). 
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2.0 Desktop Habitat Review 

2.1 IBRA Bioregion and Subregions 
The Interim Biogeographic Regionalisation for Australia (IBRA) recognises 85 distinct bioregions 
(Environment Australia 2000).  The Koodaideri study area lies entirely within the Pilbara bioregion. 
 

The Pilbara bioregion is divided into four subregions, described in Environment Australia (2000) as 
the four major components of the Pilbara Craton.  The Koodaideri study area is located within a 
crossover section between the Fortescue subregion and the Hamersley subregion: 

• Fortescue Plains (PIL2): “Alluvial plains and river frontage. Extensive salt marsh, mulga-bunch grass, 
and short grass communities on alluvial plains in the east. Deeply incised gorge systems in the 
western (lower) part of the drainage. River gum woodlands fringe the drainage lines. Northern limit 
of Mulga (Acacia aneura).  An extensive calcrete aquifer (originating within a palaeo-drainage 
valley) feeds numerous permanent springs in the central Fortescue, supporting large permanent 
wetlands with extensive stands of river gum and cadjeput Melaleuca woodlands. Climatic 
conditions are semi-desert tropical, with average rainfall of 300 mm, falling mainly in summer 
cyclonic events.  Drainage occurs to the north-west. Subregional area is 2,041,914ha.”; and  

• Hamersley (PIL3): “PIL3 is the Southern section of the Pilbara Craton. Mountainous area of 
Proterozoic sedimentary ranges and plateaux, dissected by gorges (basalt, shale and dolerite). 
Mulga low woodland over bunch grasses on fine textured soils in valley floors, and Eucalyptus 
leucophloia over Triodia brizoides on skeletal soils of the ranges. The climate is semi-desert tropical, 
average 300mm rainfall, usually in summer cyclonic or thunderstorm events. Winter rain is not 
uncommon. Drainage into either the Fortescue (to the north), the Ashburton to the south, or the 
Robe to the west. Subregional area is 6,215,092ha.”. 

 

2.2 Geology 
The geological units present in the study area have been documented within a broader study of 
the geology of the Pilbara bioregion (Thorne and Trendall 2001).  These units form the basis for the 
description of landforms and substrates that underlie the habitats within the study area (Table 2.1). 
 

Table 2.1: Geological units occurring within the Koodaideri study area. 

Unit Geological Description 

AHd WITTENOOM FORMATION: thin-bedded to medium-bedded metadolomite, dolomitic pelite, 
chert, and metamorphosed volcanic sandstone 

AHs MOUNT McRAE SHALE and MOUNT SYLVIA FORMATION: pelite, chert, and banded iron-formation 

Czc Colluvium-partly consolidated quartz and rock fragments in silt/sand matrix; old valley-fill deposits 

Czp ROBE PISOLITE: pisolitic limonite deposits developed along river channels 

Czr Hematite-goethite deposits on banded iron-formation and adjacent scree deposits 

PLHb BROCKMAN IRON FORMATION: banded iron-formation, chert, and pelite 

Qa Alluvium-unconsolidated silt, sand, and gravel; in drainage channels and on adjacent floodplains 

Qc Colluvium-unconsolidated quartz and rock fragments in soil; locally derived soil and talus deposits 

Qw Alluvium and colluvium-red-brown sandy and clayey soil; on low slopes and sheetwash areas 

 

2.3 Land Systems 
Land systems (rangelands) mapping covering the study area has been prepared by the Western 
Australian Department of Agriculture (van Vreeswyk et al. 2004).  Land systems are comprised of 
repeating patterns of topography, soils, and vegetation (i.e. a series of “land units” that occur on 
characteristic physiographic types within the land system).  These repeating units provide a 
regional-scale basis for the identification of habitats potentially occurring within the study area. 
 

There are a total of 107 land systems in the Pilbara bioregion and two of these, Boolgeeda and 
Newman, are represented in the study area (Table 2.2; Figure 2.1). 
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Table 2.2: Land systems within the Koodaideri study area. 

Land System Description 
Extent within 

bioregion (ha) 
Extent within 

study area (ha) 
% of total in 
bioregion 

Boolgeeda 
Stony lower slopes and plains below hill systems 
supporting hard and soft spinifex grasslands 
and mulga shrublands. 

961,635 5,214 0.54 

Newman 
Ragged jaspilite plateaux, ridges and 
mountains supporting hard spinifex grasslands. 

1,993,742 25,360 1.27 

  2,955,377 30,574  
 

Both land systems are also represented within the Koodaideri lease area (Figure 2.1), confirming 
that at broad scale, the habitats of the lease are a representative subset of the study area.  The 
lease itself represents 0.2% of the Boolgeeda and 0.7% of the Newman land systems in the Pilbara 
bioregion (1,641 ha and 10,350 ha, respectively).  Both of these land systems have previously 
yielded low frequency records of Northern Quoll, though neither are within the top six land systems 
that account for more than three quarters of all Pilbara records for the species (Biota 2009). 
 

The study area was dominated by the Newman land system and this is also the most prospective 
habitat for Northern Quolls.  While not separately mapped by van Vreeswyk et al (2004), Unit 1 of 
this land system contains habitat features most likely to be used by the Northern Quoll (Biota 2009), 
which include: “…ridges…indented escarpments…cliff faces…” (van Vreeswyk et al. 2004). 
 

2.4 Vegetation Mapping 
A systematic survey of the vegetation within the Koodaideri lease area has also been completed 
(Biota 2012).  This provides a more detailed and site-specific analysis of vegetation (and thereby 
fauna habitats) within the lease itself.  Vegetation type mapping is not available for the wider 
study area extent, so habitat analysis at this finer-scale level can only be conducted for the 
Koodaideri lease itself.  Twelve of the vegetation types mapped within the Koodaideri lease area 
were associated with the landform units typical of core habitat for Northern Quolls (gorges, gullies, 
breakaways and major drainages) (Table 2.3). 
 

Table 2.3: Vegetation types of Biota (2012) mapped within core Northern Quoll habitat within the 
Koodaideri lease. 

Vegetation Code Vegetation description. 

AiGwTeCEc Acacia inaequilatera, Grevillea wickhamii tall shrubland over Triodia epactia 
hummock grassland over Cenchrus ciliaris tussock grassland 

AprApyAThCEc Acacia pruinocarpa scattered trees over A. pyrifolia, Atalaya hemiglauca 
shrubland over Cenchrus ciliaris tussock grassland 

AprGwCEcTe Acacia pruinocarpa, Grevillea wickhamii tall shrubland over Cenchrus ciliaris 
tussock grassland over Triodia epactia open hummock grassland 

AtuAThGwApyTErCEc Acacia tumida, Atalaya hemiglauca, Grevillea wickhamii, Acacia pyrifolia tall 
open scrub over Tephrosia rosea low open shrubland over Cenchrus ciliaris tussock 
grassland 

CfElAtuTe Corymbia ferriticola, Eucalyptus leucophloia low open forest over Acacia tumida 
tall shrubland over Triodia epactia hummock grassland 

ChApyAtuTErCEc Corymbia hamersleyana scattered low trees over Acacia pyrifolia, A. tumida tall 
closed shrubland over Tephrosia rosea low open shrubland over Cenchrus ciliaris 
closed tussock grassland 

ChApyJAdTs Corymbia hamersleyana low open woodland over Acacia pyrifolia, Jasminum 
didymum open shrubland over Triodia schinzii hummock grassland 

ChAtuCEc Corymbia hamersleyana low open forest over Acacia tumida var. pilbarensis tall 
shrubland over Cenchrus ciliaris tussock grassland 

ChGwCYaCEcTe Corymbia hamersleyana, Grevillea wickhamii tall shrubland over Cymbopogon 
ambiguus, Cenchrus ciliaris tussock grassland over Triodia epactia open hummock 
grassland 

Gully Mosaic Deep gully habitats which contain a number of different microclimates and 
corresponding vegetation units at a scale too fine to map individually 

Koodaideri Spring A mosaic of riparian vegetation types associated with a narrow gorge 
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Figure 2.1: Land systems of the study area. 
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2.5 Conservation Reserves in the Locality 

The main conservation reserve in the locality is Karijini National Park, with its nearest point less than 
23 km to the west of the main Koodaideri lease area (Figure 1.2).  There are records of both 
Northern Quolls and Pilbara Leaf-nosed Bats from within Karijini National Park (Biota 2009), and the 
Park contains suitable core habitat for both species.  The next two closest conservation reserves 
are Mungaroona Range Nature Reserve and Millstream-Chichester National Park; their locations 
are 72 km and 156 km to the northwest respectively. 
 
While not listed as a conservation reserve, the area known as the Fortescue Marsh, approximately 
10 km northeast of the main Koodaideri lease area, is listed as a Wetland of National Significance.  
It has limited habitat suitable to either species of interest to this study, and is given no further 
consideration here. 
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3.0 Methodology 

3.1 Survey Timing and Weather 

The survey was conducted over a nine-day period from 19 to 27 July 2011.  The survey timing was 
ideally suited to recording Northern Quolls in the event that they were present (DSEWPaC 2011).  
Minimum temperatures, recorded at Newman Airport (approximately 120 km southeast), ranged 
between 7.9 and 10.9°C during the survey period, while maximum temperatures ranged between 
25.8 and 28.4°C (Table 3.1).  The maximum temperature on 27 July 2011 was also the maximum for 
the month of July (Table 3.1).  There were no rainfall events during the survey period (Table 3.1). 
 

Table 3.1: Daily weather observations recorded at Newman Airport (data provided by Bureau of 
Meteorology (BoM)). 

Date Minimum Temperature (°C) Maximum Temperature (°C) Rainfall (mm) 

19/7/11 10.3 27.4 0 

20/7/11 10.0 27.6 0 

21/7/11 10.9 26.8 0 

22/7/11 9.8 26.7 0 

23/7/11 9.6 26.3 0 

24/7/11 10.6 25.8 0 

25/7/11 7.9 25.8 0 

26/7/11 8.0 27.0 0 

27/7/11 8.4 28.4 0 

Average 9.5 26.9  

 
Long term averages indicate that the temperature range was higher than normal for the time of 
year, with the July average ranging from 6.2°C to 23.0°C (Figure 3.1). 
 

 
Figure 3.1: Long term climatic data for Newman Airport (data provided by BoM). 

 

3.2 Fauna Survey Team 

The fauna survey was conducted under Regulation 17 “Licence to Take Fauna for Scientific 
Purposes” SF008116 issued to Ms Erin Harris of Biota (Appendix 1). 
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The fauna survey team comprised Dr Phil Runham, Ms Erin Harris, Mr Jack Tatler and Ms Sharron 
Perks (all of Biota), with assistance from Caitlin O’Neil (Rio Tinto).  Mr Bob Bullen of Bat Call WA 
analysed the bat echolocation calls recorded during this study. 
 

3.3 Field Fauna Habitat Assessment 

Fauna habitat assessment of the study area was completed initially on the basis of land systems 
(van Vreeswyck et al. 2004; Section 2.3).  Spatial data sets (incorporating land systems, drainage 
lines, tracks and roads) were overlaid on aerial photography of the study area in MapInfo 
Geographical Information System (GIS) v10.  This facilitated the selection of indicative trapping 
sites on the basis of broad landform classifications and visual assessment of isometric views of the 
terrain.  Vegetation mapping data for the lease portion of the study area (Section 2.4) was also 
superimposed on these images to further refine the scale at which sampling was conducted. 
 

Prior to the field establishment of the trapping transects, each indicative site was visited and the 
habitat type confirmed as that preferred by the target species (Section 1.4.1).  The extent of these 
habitats in the vicinity of each site was assessed by vehicle and foot traverses, as far as 
practicable given the limitations imposed by the terrain, available time and safety considerations. 
 

In excess of 15 km of gorge, gully and broad valley habitats across three areas external to the 
Koodaideri lease were assessed during the targeted fauna survey.  All indicative sites were found 
to conform with the preliminary assessments derived from aerial imagery overlaid on relevant 
datasets.  All sites were located within the Newman land system, which is recognised as 
containing potential habitat for the Northern Quoll (Section 1.4.1). 
 

In addition to the work in this study, the majority of the habitats within the four major gorge 
systems within the lease were traversed during the previous terrestrial fauna survey (Biota 2011).  
Overall, a total effort of 55 km of habitat traverses have been completed within the study area 
(Figure 1.2). 
 

3.4 Fauna Sampling 

3.4.1 Selection and Location of Sites, and Trap Effort 

Terrestrial fauna trapping during this survey was targeted solely at the Northern Quoll 
D. hallucatus.  Trapping at each survey site utilised a mixture of medium and large Elliott traps 
arranged in transects up to approximately 500 m in length.  Transect location and length was 
largely dictated by accessibility of the site, and trap clearance time such that all traps could be 
checked and emptied within approximately four hours of sunrise (as required by Department of 
Environment and Conservation (DEC) licencing (Appendix 1)). 
 

Individual traps were spaced at intervals ranging from approximately 8 m to 60 m, with each trap 
sheltered from direct sunlight either through placement in a shaded crevice or cave, or using 
artificially constructed rockpiles and vegetation.  Individual trap location was selected by the 
survey zoologists based on field assessment of sites preferable to D. hallucatus.  Bait comprised a 
bolus of peanut butter, oats and cured meat (bacon) and was refreshed every second day, or 
following removal of an animal from a trap. 
 

Six trapping transects were located in areas considered to represent core habitat for the Northern 
Quoll (Table 3.2 and Figure 3.2; representative site photos in Plate 3.1 to Plate 3.4).  This yielded a 
total of 1,890 trapping nights during the survey (Table 3.2).  Two of these transects had been 
utilised during either one or both phases of previous terrestrial fauna surveys within the Koodaideri 
lease area (Biota 2011a; Table 3.3 and Figure 3.2). The remaining four sites comprised two 
transects established to the east and two to the west of the Koodaideri lease area, to provide 
local area context for the trapping within Koodaideri (Figure 3.2; Table 3.2).  These were placed in 
habitat equivalent to that found within the lease as far as practicable. 
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Table 3.2: Site location and trap effort for the Koodaideri targeted fauna survey. 

Site Location 
Lease Area 

Context 
Date 

Opened 
Date 

Closed 
Number 
of Traps 

Number 
of Nights 

Trap 
Nights 

KDT01E 688958mE 7514658mN Outside 19/7/11 27/7/11 45 8 360 

KDT02E 695455mE 7514239mN Outside 20/7/11 27/7/11 45 7 315 

KDT03E 711646mE 7505965mN Inside 19/7/11 27/7/11 45 8 360 

KDT04E 712222mE 7504239mN Inside 20/7/11 27/7/11 45 7 315 

KDT05E 728142mE 7495325mN Outside 21/7/11 27/7/11 45 6 270 

KDT06E 728989mE 7495516mN Outside 21/7/11 27/7/11 45 6 270 

     Total Trap Effort 1,890 

 

  
Plate 3.1: Site KDT03E. Plate 3.2: Site KDT04E. 

  
Plate 3.3: Site KDT05E. Plate 3.4: Site KDT06E. 

 

In addition to the effort detailed above, four Elliott trapping transects yielding 2,000 trapping 
nights, including the two located within the lease during the targeted survey, had been used 
during previous terrestrial fauna surveys completed at the site (Table 3.3; Figure 3.2).  A combined 
total survey effort for Northern Quolls of 3,890 trap nights has therefore effectively been 
completed across three survey phases within the Koodaideri study area. 
 

Table 3.3: Site location and trap effort from previous Koodaideri lease surveys (Biota 2011a). 

Site Location 
Date 

Opened 
Date 

Closed 
Number 
of Traps 

Number 
of Nights 

Trap 
Nights 

KDD25E 720164mE 7501901mN 19/8/10 25/8/10 50 6 300 

  24/3/11 31/3/11 50 7 350 

KDD35E  (KDD03E) * 711653mE 7505978mN 19/8/10 25/8/10 50 6 300 

  24/3/11 31/3/11 50 7 350 

KDD36E  (KDD04E) * 712238mE 7504041mN 25/3/11 1/4/11 50 7 350 

KDD37E 705696mE 7507132mN 25/3/11 1/4/11 50 7 350 

* Site name in parentheses are those used for the site during the targeted survey Total Trap Effort 2,000 
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3.4.2 Bat Sampling 

Sampling for bats during the survey was targeted solely at identifying potential or actual roost sites 
of the Pilbara Leaf-nosed bat R. aurantius.  This was conducted at three sites where apparently 
suitable roosts were found (Table 3.4).  Suitable sites were considered to be caves more than five 
metres depth in which ambient temperature and humidity might be high and stable 
(representative site photos shown in Plate 3.5 and Plate 3.6). 
 

Table 3.4: Bat recorder locations and effort during the Koodaideri targeted survey. 

Site Location Habitat Unit Type Date Set 
Date 

Recovered 
Sampling 

Effort (nights) 

KDTBAT01 
728986mE 
7495471mN 

Cave 
entrance 

Anabat SD2 21/7/11 23/7/11 2 

KDTBAT02 
728970mE 
7495419mN 

Cave 
entrance 

Anabat SD2 23/7/11 25/7/11 2 

KDTBAT03 
728313mE 
7495583mN 

Cave 
entrance 

SM2BAT 23/7/11 25/7/11 2 

    Total sampling nights 6 

 

  
Plate 3.5: Site KDTBAT01. Plate 3.6: Site KDTBAT02. 

 
Sampling was completed by recording echolocation calls at the entrance to the identified 
caves.  Echolocation calls were recorded using an Anabat SD2 bat detector unit (Titley 
Scientific) and an SM2BAT SongMeter (Wildlife Acoustics Inc, USA).  These units detect and 
record ultrasonic echolocation calls emitted during bat flight.  In order to obtain continuous 
recordings, the Anabat SD2 was used in combination with an LS-10 Professional PCM Recorder 
(Olympus, Japan).  
 
Equivalent sampling was conducted at an additional six sites within the Koodaideri lease area as 
part of the Biota (2011a) survey work (Table 3.5; Figure 3.2).  A total of 37 nights of targeted bat 
sampling at nine sites has therefore been completed within the study area. 
 
COOL EDIT 2000 software (Syntrillium) was used to display continuous call sequences for 
identification.  Details of calls were analysed by Mr Bob Bullen (Bat Call WA) using methods 
recommended by the Australasian Bat Society (2006) in conjunction with available reference 
data (Appendix 2; Bullen and McKenzie 2002; McKenzie and Bullen 2009). Only sequences 
containing good quality search phase calls were considered for identification. 
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Figure 3.2: Fauna sampling sites within the study area. 
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Table 3.5: Bat recorder locations and effort during previous Koodaideri lease surveys (Biota 2011a). 

Site Location Habitat Trap/Unit Date Set 
Date 

Recovered 
No. of 
Nights 

KDDBAT01 
705633 mE 
7507131 mN 

Abandoned adit 

Harp trap 

 
09/08/10 10/08/10 1 

Anabat SD1 22/08/10 24/08/10 2 

Anabat SD1 02/12/10 05/12/10 3 

SM2 26/03/11 29/03/11 3 

KDDBAT02 
709372 mE 
7507006 mN 

Abandoned adit 

Harp trap 12/08/10 14/08/10 2 

Anabat SD2 20/08/10 22/08/10 2 

SM2 29/03/11 31/03/11 2 

KDDBAT03 
711556 mE 
7505928 mN 

Gorge with spring Anabat SD1 12/08/10 15/08/10 3 

KDDBAT04 
718225 mE 
7503510 mN 

Cave entrance 
Harp trap 20/08/10 24/08/10 4 

Anabat SD1 20/08/10 22/08/10 2 

KDDBAT05 
711578 mE 
7505958 mN 

Gorge stream Anabat SD2 26/03/11 31/03/11 5 

KDDBAT06 
719822 mE 
7501962 mN 

Gorge rock pool  Anabat SD1 29/03/11 31/03/11 2 

    Total number of nights 31 

 

3.4.3 Non-systematic Sampling 

Non-systematic sampling for Northern Quolls and Pilbara Leaf-nosed Bats was undertaken by 
means of foot traverses.  Observations recorded during these foot traverses included secondary 
signs such as tracks, scats and possible denning or roost sites.  In the case of the Pilbara Leaf-
nosed bat, potential roost sites were considered to be those caves or rock shelters that potentially 
offered sufficient depth to maintain a stable microclimate characterised by the high temperature 
and humidity required by the species (Churchill 2008). 
 

3.5 Habitat Analysis 
Habitat data from this study, and relevant trapping data, were analysed at two levels: 

1. at broad scale, an upper estimate of the spatial extent of the habitat within the Koodaideri 
lease was calculated using the extent of Land Unit 1 within the Newman land system 
(comprising those landforms incorporating gorges, gullies and breakaways), as a proportion of 
the total lease area; and  

2. at finer scale, a lower estimate of habitat extent was calculated on the basis of datasets 
derived from field mapping of vegetation units (Biota 2012) associated with Land Unit 1 of the 
Newman land system, as a proportion of the total lease area (Section 3.3). 

 

3.6 Study Limitations 
The primary limitation of this study with regard to the Northern Quoll related to the practicality of 
applying the trapping effort required by the DSEWPaC (2011) guidelines for any given area.  The 
Koodaideri study area comprises a total of 11,991 ha, of which 10,350 ha (86%) comprises various 
land units of the Newman land system.  This is recognised as one of the minor units in which 
preferred habitat for the Northern quoll is found (Biota 2009).  Using either the “area” habitat (>200 
m width) method or “linear” type habitat (<200 m width) methods defined by DSEWPaC (2011), 
resulted in a far greater required trapping effort than can practically be achieved.  In addition to 
this, as is often the case in Pilbara exploration areas, much of the site was inaccessible by vehicle, 
and transport of personnel and equipment into most areas was not possible.  These issues are 
discussed in greater detail later (Section 4.4), but as a result, the trapping discussed here is more 
appropriately focused on habitats considered to be core habitats for the species concerned. 
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Survey effort targeting the Pilbara Leaf-nosed bat during this survey was focused on the 
identification of roost sites for the species.  To this end, where caves and rock shelters were 
accessible, the structures were inspected for suitability or evidence of occupation.  Where the 
structures were inaccessible, bat detectors were placed in the vicinity to determine whether 
substantial numbers of individuals might be foraging in the areas. 
 
The extent of suitable habitats in the vicinity of each sampling site was assessed using vehicle and 
foot traverses as far as practicable, given the limitations imposed by the terrain, available time 
and safety considerations.  It should be noted that as a consequence of these factors, it was not 
possible to assess these areas exhaustively and trapping was subsequently carried out in habitats 
considered to be representative of those relevant to the target species. 
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4.0 Results 

4.1 Field Fauna Habitat Assessment 

The field survey sites were found to include the following features deemed to be core habitat for 
the target species: 

• The landforms at each site ranged from deeply incised, broad colluvial drainage lines to 
narrow gorges of greater than tens of metres relief.  These were bounded by steep debris 
slopes and rocky breakaways punctuated with boulder piles, crevices, rock shelters and caves; 

• Substrates largely comprised steep rocky to gravelly debris slopes, or valley and gorge floors 
dominated by cobbles and patchy loam sheets; and 

• Vegetation comprised scattered Eucalyptus spp. and patches of open Acacia spp. shrubs 
over Triodia spp. hummock grassland on the slopes, to Eucalyptus spp. woodlands 
interspersed or mixed with open to closed Acacia spp. shrublands over scattered Triodia spp. 
open grassland on the valley and gorge floors. 

One site within the Koodaideri lease (KDT04E) incorporated a semi-permanent spring feeding a 
shallow stream with several larger pools, while another used during the earlier surveys had multiple 
large rock pools during one survey phase (Biota 2011).  In contrast, no areas outside of the 
Koodaideri lease were found to contain free water in rock pools during the course of the survey. 
 

4.1.1 Northern Quoll Habitat  

Approximately 83% of the study area consisted of Newman land system (Section 2.3), which is 
known to include landscape elements that are suitable habitat for the Northern Quoll (Biota 
2009).  However, the Newman land system also contains other finer-scale habitat units that would 
not constitute core habitat for D. hallucatus.  This is reflected in the relatively low number of 
records from this land system compared to others in the region (e.g. 49 records from the Rocklea 
land system and 38 from Macroy, but only seven from Newman; Biota 2009).  Land systems are 
therefore useful to place the study area into regional context (as done in Section 2.3), but a finer 
scale of habitat assessment is more informative for the lease area itself. 
 

This was assessed at two scales: initially, Unit 1 within the Newman Land system was considered, 
which comprises plateaux, ridges, mountains and hills, but also incorporate the gullies, gorges and 
breakaways that are of importance to the Northern Quoll.  This accounts for approximately 7,245ha 
or 60.4% of the lease (Table 4.1).  Unfortunately, at this finer land unit scale, there is no mapping 
available and no specific estimates of the area of this unit that might be represented by gorges, 
gullies and breakaways.  Field assessment indicated that much of the area identified as potential 
habitat on the basis of Unit 1 comprised hill tops and slopes.  These landforms did not contain 
breakaways punctuated with caves, rock shelters or boulder piles, and were not characterised by 
vegetation associated with the gorges, drainages and gullies preferred by D. hallucatus. 
 

Table 4.1: Different measures of potential Northern Quoll habitat area within the Koodaideri lease. 

Area Total Extent % of Lease 
Newman Land System  10,350 ha 86.3 
Land Unit 1 (incorporating gorges, breakaways etc.) 7,245 ha 60.4 
Biota (2012) vegetation units associated with creeks, gorges and gullies 997 ha 8.3 

 

The most detailed, quantified habitat mapping available for Koodaideri lease is the vegetation 
mapping completed by Biota (2012) (Section 2.4).  That data indicates that 997 ha of the 
Koodaideri lease (8.3%) comprised vegetation units associated specifically with creeks, gorges 
and gullies, rather than also including other landforms that would not be core habitat (Figure 4.1).   
 

The remainder of the results presented here, including the assessment of trapping adequacy for 
the Koodaideri lease, will therefore focus on the 997 ha identified as core habitat on the basis of 
the detailed vegetation mapping (Table 4.1; Section 2.4). 
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Figure 4.1: Core habitat for the Northern Quoll within the Koodaideri lease (compiled from Biota (2012)). 
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4.1.2 Pilbara Leaf-nosed Bat Habitat 

Aside from the three roosts targeted with detectors (Section 3.4.2), the field habitat traverses did 
not result in the identification of any additional potential roost sites.  All of the gorge areas, 
whether identified on a broad scale basis by land system, or on a finer scale by mapping of 
vegetation units specifically associated with creeks gorges and gullies, represented potential 
foraging areas.  However, foot traverses of the accessible gorges did not reveal the presence of 
any additional caves, rock shelters or adits that appeared sufficiently deep to offer the 
microclimates required by this species for significant roost sites. 
 

4.2 Trapping Results 

Northern Quolls were not recorded during the study.  Given the targeted nature of the survey, only a 
small number of vertebrate fauna were recorded either from traps or opportunistically during traverses 
of the study area.  Two terrestrial mammals species were documented: the Western Pebble-mound 
mouse from mounds and a large number of Common Rock-rats from Elliott traps (Table 4.2).  Tracks left 
by cats and dingos or possibly dogs were also recorded. 
 

Table 4.2: Mammals recorded from the study area during the targeted fauna survey. 

Common Name Species Name 
K

D
T0

1E
 

K
D

T0
2E

 

K
D

T0
3E

 

K
D

T0
4E

 

K
D

T0
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M
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K
D

D
35

E 

K
D

D
36
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Total 

MURIDAE           

Western Pebble-mound 
Mouse 

Pseudomys chapmani      T   T 

Common Rock-rat Zyzomys argurus 11 12 38 28 4  20 1 114 

CANIDAE           

Dingo Canis lupus dingo   T      T 

FELIDAE           

Cat Felis catus T        T 

Total Number of Individuals 11+T 12 38+T 28 4 T 20 1 114+3T 

Total Number of Species 2 1 2 1 1 1 1 1 4 
NB. “T” denotes trace records (e.g. pebble mounds, tracks). 

4.2.1 Herpetofauna 

Six species of herpetofauna were recorded, with individual animals either being caught in Elliott 
traps, observed while active, or documented via trace records (Table 4.3). 
 

Table 4.3: Herpetofauna recorded from the study area during the targeted fauna survey. 

Family Species Name 

K
D

T0
1E

 

K
D

T0
3E

 

K
D

T0
4E

 

K
D

T0
6E

 

Total 

ELAPIDAE        
Ringed Brown Snake Pseudonaja modesta   1  1 
GEKKONIDAE        
Marbled Velvet Gecko Oedura marmorata  T   T 
SCINCIDAE       
Russet Snake-eyed Skink Cryptoblepharus ustulatus 2  1  3 
Rock Ctenotus Ctenotus saxatilis  1   1 
 Morethia ruficauda exquisita   1  1 
VARANIDAE       
Pilbara Rock Monitor Varanus pilbarensis  1  1 2 

Total Number of Individuals 2 2+T 3 1 8+T 
Total Number of Species 1 3 3 1 6 

NB. “T” denotes trace records (e.g. skin slough). 
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4.3 Bat Call Data 

No Pilbara Leaf-nosed Bats were recorded from any of the sites monitored during this study 
(Appendix 2). 
 
Six other bat species were recorded from the sampled caves, comprising: Northern free-tailed bat 
Chaerephon jobensis, Gould’s wattled bat Chalinolobus gouldii, Lesser long-eared bat 
Nyctophilus geoffreyi, Little broad-nosed bat Scotorepens greyii, Common sheath-tailed bat 
Taphozous georgianus and the Inland cave bat Vespadelus finlaysoni (Appendix 2).  None of 
these species are of elevated conservation significance. 
 

4.4 Analysis of Trapping Adequacy for the Northern Quoll 

Trapping adequacy for the Northern Quoll was calculated as upper and lower estimates of 
required effort, based on calculations using both area or linear type habitat (DSEWPaC 2011) 
(Section 1.2.2). 
 
An upper estimate was obtained by using the 997 ha (Table 4.1) identified as core habitat within 
the Koodaideri lease as “area” type habitat.  For this scenario, the trap effort adequacy is 
determined by the equation: 

y = 50x0.5 (where ‘y’ is the required trap effort in trap nights and ‘x’ is the area of available 
habitat) 

So for the Koodaideri lease:  y = 50(997)0.5  which gives:  y = 1,578.8 
 
This equation therefore indicates that a total of 1,579 trapping nights should be sufficient to 
demonstrate the presence of a population of Northern Quolls in the lease area for referral 
purposes. 
 
If the core habitat within the lease is treated as linear in nature, then there is an extent of 
approximately 55 km (55,000m) of habitat.  Under the trapping effort required by DSEWPaC (2011) 
of placing one trap every 100 m, a total of 550 trapping nights would be required to assess the 
presence of a population of Northern Quolls. 
 
By either measure, the 2,675 trap nights sampling effort expended to date within the Koodaideri 
lease (see Table 3.2 and Table 3.3) considerably exceeds that recommended by the Draft 
Guidance of DSEWPaC (2011).  No Northern Quolls have been recorded from the lease area, 
despite this effort. 
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5.0 Discussion 

5.1 Northern Quoll 

A single Northern Quoll was recorded during previous surveys of the Koodaideri lease area (Biota 
2011), although this was a juvenile male predated by a bird of prey and therefore of unknown 
provenance.  No further individuals were recorded during the current targeted survey, either 
inside or outside the lease, and this predated juvenile remains the only record from the locality.  
Considering that nearly 4,000 trap nights of effort have now been expended with no records 
(Section 3.4.1), it appears unlikely that there is a significant population of Northern Quolls in the 
Koodaideri area.  Therefore, while this study has identified core Northern Quoll habitat (or “habitat 
critical to the survival of the species”), there is no evidence that the Koodaideri lease area and 
surrounding areas are currently occupied by D. hallucatus. 
 
Northern Quoll populations are, however, known to fluctuate markedly from year to year, possibly 
due to rainfall and prey item population cycles (Schmitt et al. 1989, Biota and Howe 2005, Biota 
2006a).  In light of this, it is possible that trapping was conducted at a time when local Northern 
Quoll populations were at a low abundance.  This could be supported by the apparent increase 
in numbers of one of the primary prey species for the Northern Quoll, the common rock rat 
Zyzomys argurus (Biota and Howe 2005).  This species had been recorded a total of 21 times 
across the previous two survey phases within the Koodaideri lease (Biota 2011).  During the single 
phase of the current study however, 114 rock rats were recorded.  This might suggest that a 
concordant increase in Northern Quoll numbers could follow this increase in prey item population 
numbers in the area. 
 
However, the overall evidence suggests that Northern Quolls are at relatively low density in the 
eastern Pilbara.  Previous work in the locality has found similar patterns of very infrequent records 
or apparent absence of the species, despite considerable sampling effort (Biota 2010).  Biota 
(2009) documents the extent of trapping in the wider locality surrounding Koodaideri that has 
resulted in null results with respect to the Northern Quoll.  These surveys include work at Hope 
Downs to the south, Weeli Wolli Creek to the southeast and West Angelas to the southwest.  
Additionally, numerous phases of trapping at Yandicoogina, approximately 20 km to the 
southeast, resulted in excess of 5,000 trap nights over 15 years without recording an individual 
(Biota 2009).  This is in contrast to other parts of the species range in the bioregion where they 
readily trappable when present (e.g. Ecologia 1991, Biota 2006b, Spencer et al. 2011).  The lack of 
any secondary evidence of Northern Quolls from scats, latrines or records from automated 
cameras (Biota 2011) also supports the hypothesis that Northern Quolls are scarce in the east 
Pilbara. 
 
In addition to the lack of evidence that might indicate the presence of a significant population of 
Northern Quolls, the habitats available within the Koodaideri lease should be considered in the 
context of their location in the Hamersley subregion and wider Pilbara bioregion.  The range in 
which the Koodaideri lease is located is contiguous with equivalent habitats found within Karijini 
National Park.  The prevalence of permanent water in Karijini National Park, its relative absence 
from the Koodaideri lease (with the exception of the spring) and surrounding areas, along with 
the continuity of the habitats across the two areas, suggest that Karijini National Park is likely to be 
of greater habitat importance to the Northern Quoll than the Koodaideri lease area.  Karijini 
National Park is also secure within the conservation estate and will not be subject to future 
potential development impacts. 
 

5.2 Pilbara Leaf-nosed Bats 

Specific roost habitat for R. aurantius could not be definitively identified during this study, as much 
of the area traversed was inaccessible due to the vertical nature of gorge debris slopes and 
breakaways.  Subject to this limitation, the areas inspected did not contain any apparent roost 
sites.  There were no areas of permanent or semi-permanent water located outside of the lease 
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area, meaning the balance of the study area is probably suboptimal roosting or foraging habitat 
in comparison to the Koodaideri adit and spring area.  No further Pilbara Leaf-nosed Bats were 
recorded outside of the lease during the targeted survey. 
 

5.3 Conclusions 

The Koodaideri lease area incorporates 997 ha of landforms and vegetation identified as core 
habitat for the Northern Quoll.  However, on completion of survey effort in excess of that 
indicated by draft EPBC guidelines, there have been no records of the species from the area 
(with the exception of an opportunistic record of a predated juvenile male).  Given these results, 
and considering the lack of records from past surveys in the locality, it is unlikely that the lease 
area presently supports a significant population of the species.  In the event that Northern Quolls 
do periodically utilise the habitats of Koodaideri, the importance of the area to the conservation 
of the species is probably outweighed by the: 

• proximity of core habitat with Karijini National Park to the immediate west; and 

• species’ overall low density in the east Pilbara. 
 
The previous Biota (2011) study found that a colony of Pilbara Leaf-nosed Bats estimated to 
number approximately 50-100 animals occupies the adit at site KDDBAT01.  As one of the larger 
Pilbara colonies identified in recent years, this population is likely to be considered of national 
significance.  Given the lack of records or evidence of additional potential roost sites within a 
radius of approximately 40 km, it seems unlikely that another colony equal in size is present in the 
local area. 
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6.0 Glossary 

Adit Entrance to a mine shaft or deposit that is horizontal in nature. 

EPA Environmental Protection Authority of Western Australia 
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Summary  
 
Chiroptera species presence, with an estimate of activity level, is presented for three 
sites at the Rio Tinto Koodaideri project area, approximately 110 km northwest of 
Newman in the Pilbara, WA. Biota Environmental Sciences carried out a systematic 
echolocation based survey during July 2011. Bat Call WA has reviewed the recordings 
made and provided species lists for the bats present. 
 
Six species of insectivorous microbats were recorded. Recordings were made over two 
nights each at three sites. 
 
 
 
Habitats 
Sites for the Chiroptera survey were chosen by Biota. The survey was carried out over 
six recording nights in July 2011. Details of the three sites are presented in Table 1. 
The general locations of the sites are shown in relation to the local features in Figure 1. 
 
Characteristics of the calls recorded are presented in Table 2. 
 

 
 

Bat Fauna 
 
A microbat assemblage of six insectivorous species was confirmed as present at the 
study sites in July as presented in Table 3. Each of these species is common in the 
region. No priority species of insectivorous bat was detected 
 
Species activity levels varied between high and low overall, which is typical for the 
time of year, see criteria below.  
 
 
 
Survey Timing, Moon Phase and Weather 
 
The initial systematic echolocation survey was conducted between 21st and 24th July 
2011. Sampling evenings were fine and cool with minimum overnight temperatures 
around 10OC. The moon in this period was last quarter. These conditions correspond to 
typical levels of bat echolocation activity for the season. 
 
 
Survey Team 
 
A team of Biota ecologists led by Phil Runham conducted the bat sampling work. Bob 
Bullen of Bat Call WA completed analysis of echolocation recordings. 
 
Systematic Sampling 
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The systematic survey consisted of completing six overnight bat sound recordings, 
beginning at twilight, at locations within the survey area. The recordings were either 
“continuous” (Hyder et al. 2010) made using Anabat SD series (Titley Electronics, 
Ballina, NSW) detectors, set to divide by 16, in conjunction with a LS series 
Professional PCM Recorder (Olympus, Japan) or using a SM2BAT SongMeter 
(Wildlife Acoustics Inc, USA). The jumper and audio settings used for the SM2BAT 
followed the manufacturers recommendations for bat detection contained in the user 
manual (Wildlife Acoustics 2010). Selectable filters and triggers were also set using the 
manufacturers recommendations, see also Table 4. Table 2 provides details of the 
methods used by date and site.  
 
For the Olympus recordings and the SM2BAT recordings, once reformatted as .wav 
files, COOL EDIT 2000 (Now available as AUDITION from Adobe Systems Inc.) was 
used to display each “continuous call” sequence for identification. Calls were identified 
manually. Only good quality call sequences were used. Details of calls analysed are 
provided in Table 2 as recommended by Australasian Bat Society (ABS 2006). 
Reference data for the species identified are available in Bullen and McKenzie 2002, 
McKenzie and Bullen 2003 and McKenzie and Bullen 2009.  
 
Bat activity was then characterised as “Low”, “Medium” or “High” based on the rate of 
call sequences recorded. 

• Low species activity is referred when a species is recorded with call spacing 
less often than ten minutes, 

• Medium species activity refers to call recordings more often than 10 minutes 
but less often than two minutes apart for a significant time period followed by 
sporadic records for the remainder of the session. 

• High species activity refers to call recording more often than two minutes apart 
for significant periods followed by reasonably regular records for the remainder 
of the session. 

 
Survey Limitations 
 
The sites surveyed were accessible on foot and the Anabat recorders were set with the 
microphone pointing upward at approximately 45 deg. The SM2, using an 
omnidirectional microphone, was set with the microphone horizontal. The surveys 
using Anabat detectors may be biased against species that are known to forage close to 
the ground. Species that may be under-represented as a result include Nyctophilus 
geoffroyi that is known to occasionally forage in the district.  
 
Bat species density away from cave or adit entrances is impossible to estimate from 
echolocation records. Bat activity is therefore substituted as an approximate guide to 
the relative numbers of each species using the  site being monitored within the study 
area.  
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Table 1  Site Specific details. 

 

Site Date Recording Time Habitat Easting 
Note 1 

Northing 
Note 1 

KDTbat 01 
21 – 22 July  

2011. 
 

Two overnight 
recordings using 
Anabat SD-2 (SN 

80281) with Olympus 
LS-11 

Cave entrance 728986 7495471 

KDTbat 02 23 – 24 July  
2011 

Two overnight 
recordings using 
Anabat SD-2 (SN 

80281) with Olympus 
LS-11 

Cave entrance 728970 7495419 

KDTbat 03 23 – 24 July  
2011 

Two 
overnight recordings 

using SM2BAT  
Cave entrance 728313 7495583 

 
 

Note 1:   Coordinates are GDA94 Zone 50K 
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Table 2: Summary of Echolocation call characteristics for microbat species present. 

 

Genus species Authority Common name Typical FpeakC 
kHz 

Ave.  
Q 

Typical 
Duration 

msec 

Typical Call 
Shape 

Chaerephon jobensis (Miller 1902) Northern free-tailed bat 22 5 8 - 15 Shallow FM 

Chalinolobus gouldii  (Gray 1841) Gould’s wattled bat 32 10 7 - 11 FM 

Nyctophilus geoffroyi   Leach 1821 Lesser long-eared bat 47 2.5 5 Steep FM 

Scotorepens greyii  (Gray 1843) Little broad-nosed bat 38 10 7 - 13 FM 

Taphozous georgianus  Thomas 1915 Common sheath-tailed bat 24.5 14 9 - 18 CF– shallow FM 

Vespadelus finlaysoni  (Kitchener, Jones and 
Caputi 1987)  Inland cave bat 55 14 4 - 8 FM 

  
Note: FpeakC and Q are defined in McKenzie and Bullen 2003, 2009. 
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Table 3.  Microbat lists obtained presented by site and night. 
 

Site Date 

C
ha

er
ep

ho
n 

jo
be

ns
is

 

C
ha

lin
ol

ob
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 g
ou

ld
ii 

 

N
yc

to
ph

ilu
s g

eo
ff

ro
yi

 

Sc
ot

or
ep
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s g
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i 

Ta
ph

oz
ou

s g
eo

rg
ia

nu
s 

N
ot

e 
1.

 

V
es

pa
de

lu
s f

in
la

ys
on

i  

KDTbat 01 21 July  Low Low Low High High 

KDTbat 01 22 July  Low  Low Med High 

KDTbat02 23 July    Low High High 

KDTbat02 24 July Low Low   High High 

KDTbat03 23 July  Low   High High 

KDTbat03 24 July     High High 

 
Note 1:   Taphozous calls recorded had the characteristics of T. georgianus. There may be a 
similar species, T. hilli, with a like call interspersed. 
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Table 4   SM2 Audio settings used during survey. 

 
 

Parameter Setting 

Sample rate 384,000 kHz 

Channel used Left 

Compression protocol  WAC4 
(12 bit audio samples) 

Gain - left channel 0.00 

Digital high pass filter 
Left channel 

fs/48 
(giving 8 kHz minimum frequency) 

Digital low pass filter 
Left channel Off 

Triggering level  
Left channel 

6SNR 
(adaptive +6 dB triggering) 

Triggering window 
Left channel 0.5 sec. 

 
Note:  These settings are as recommended in Wildlife Acoustics (2010) except the high pass 

filter. This is set lower to 8kHz to record any Tadarida australis that may be present 
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Figure 1.  Detector Sites (KDT’ sites) in relation to features in the study area.  

 

 
 
 
 
 

 




