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“IMPORTANT NOTE”
Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright Act, no part of
this report, its attachments or appendices may be reproduced by any process without the written consent of Biologic Environmental
Survey Pty Ltd (“Biologic”). All enquiries should be directed to Biologic.
We have prepared this report for the sole purposes of Calidus Resources Ltd (“Client”) for the specific purpose only for which it is supplied.
This report is strictly limited to the Purpose and the facts and matters stated in it and does not apply directly or indirectly and will not be
used for any other application, purpose, use or matter.
In preparing this report we have made certain assumptions. We have assumed that all information and documents provided to us by the
Client or as a result of a specific request or enquiry were complete, accurate and up to date. Where we have obtained information from
a government register or database, we have assumed that the information is accurate. Where an assumption has been made, we have
not made any independent investigations with respect to the matters the subject of that assumption. We are not aware of any reason
why any of the assumptions are incorrect.
This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third Party”). The report
may not contain sufficient information for the purposes of a Third Party or for other uses. Without the prior written consent of Biologic:
a)

This report may not be relied on by a Third Party; and

b)

Biologic will not be liable to a Third Party for any loss, damage, liability or claim arising out of or incidental to a Third Party
publishing, using or relying on the facts, content, opinions or subject matter contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the consent of
Biologic, Biologic disclaims all risk and the Third Party assumes all risk and releases and indemnifies and agrees to keep indemnified
Biologic from any loss, damage, claim or liability arising directly or indirectly from the use of or reliance on this report.
In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to property, injury to
any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or rectify any harm, loss of opportunity,
legal costs, compensation, interest and any other direct, indirect, consequential or financial or other loss.
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EXECUTIVE SUMMARY
Calidus Resources Limited (Calidus) commissioned Biologic Environmental Survey (Biologic) to
undertake a targeted vertebrate fauna survey within the Warrawoona Gold Project (hereafter referred
to as the Study Area) to determine the presence and distribution for fauna of conservation significance
to support environmental impact assessments. This survey follows the Level 1 vertebrate fauna survey
and targeted fauna surveys conducted by Biologic (2017, 2019). The Warrawoona Gold Project is
located 20 kilometres (km) south-east of Marble Bar in the Pilbara region of Western Australia. The
species targeted during the survey comprised the Northern Quoll (Dasyurus hallucatus), Night Parrot
(Pezoporus occidentalis), Greater Bilby (Macrotis lagotis), and other species of conservation
significance with the potential to occur in the Study Area.
Three confirmed individuals and one potential record of Northern Quoll were made during the current
survey from motion camera footage. From these results, the population estimate for the current survey
period at the study sites was calculated as seven individuals. This result is higher than the previous
two sampling years (four in 2017, and six in 2018), and indicate a stable and high-density population
of Northern Quoll in the Study Area.
The Rocky Breakaway habitat has a high density of potential denning locations and foraging
opportunities for the Northern Quoll and is considered core habitat and of high significance. Other
habitats of value for the species are the Medium Drainage Lines and Minor Drainage Lines, providing
foraging and dispersal habitat, and Hillcrest/ hillslope and Rounded Hills habitats, providing foraging
and small pockets of denning habitat – these habitats are regarded as Moderate habitat for the species.
Rocky habitats such as ranges, escarpments, mesas, gorges, breakaways, boulder fields, major
drainage lines, and dispersal and foraging habitat associated with or connecting populations important
for long-term survival are considered habitat critical to the survival of the Northern Quoll (DoE, 2016).
Therefore, the continued annual presence of animals in high densities in the Study Area defines the
likely resident population as important for the long-term survival of the Northern Quoll.
The Sandplain habitat type in the southern portion of the Study Area is also considered of high
significance as it has the potential to support Night Parrot, Greater Bilby, and Brush-tailed Mulgara.
The Stony Plain may also provide some marginal habitat for the Night Parrot; however, the Spinifex
present is sparse and small. The current survey did not record the species from the acoustic recorders
deployed, despite the presence of some suitable areas of habitat and the presence of a contemporary
record 70 km from the Study Area. The species is generally rare, and it is therefore considered unlikely
that Night Parrot are present.
Although there are numerous Greater Bilby records in the general area of the Study Area, there is a
lack of contemporary records in the close vicinity, and the current survey did not record the species.
However, the presence of high-quality Sandplain habitat makes it likely that the Study Area can support
the species, especially in consideration that Greater Bilbies in the Pilbara are recorded as having low
site fidelity and high mobility.
Other records of conservation significant species made during the current survey were of a Pilbara
Olive Python individual within the Klondyke Queen abandoned mine, and the Brush-tailed Mulgara.
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1

INTRODUCTION

Calidus Resources Limited (Calidus) commissioned Biologic Environmental Survey (Biologic) to
undertake a targeted vertebrate fauna survey within the Warrawoona Gold Project – hereafter defined
as the Study Area, to determine the presence and distribution for fauna of conservation significance to
support environmental impact assessments. The Warrawoona Gold Project is located 20 kilometres
(km) southeast of Marble Bar in the Pilbara region of Western Australia (Figure 1.1).
1.1

Survey Objectives

The overarching objective of the assessment was to fill knowledge gaps surrounding the occurrence
of species of conservation significance within the Study Area, specifically to:
•

Determine the distribution and population of the Northern Quoll (Dasyurus hallucatus)
occurring within the Study Area;

•

Undertake targeted sampling for the Night Parrot (Pezoporus occidentalis) and Greater Bilby
(Macrotis lagotis) to assist with assessing the likelihood of presence;

•

Determine the presence of other species of conservation significance within the Study Area;
and

•
1.2

Delineate and characterise broad fauna habitats for species of conservation significance.
Compliance

This assessment was carried out in a manner consistent with the following documents developed by
the Western Australian Environmental Protection Authority (EPA), the Department of Biodiversity,
Conservation and Attractions (DBCA - formally Department of Parks and Wildlife [DPaW]), and the
Department of Environment and Energy (DoEE - formally the Department of Environment [DoE],
Department of Sustainability, Water, Population, and Communities [DSEWPaC] and Department of
Environment, Water, Heritage and Arts [DEWHA]):
•

EPA (2016a) Technical Guidance: Sampling Methods for Terrestrial Vertebrate Fauna;

•

EPA (2016b) Technical Guidance: Terrestrial Fauna Surveys;

•

DPaW (2017) Interim guideline for the preliminary surveys of Night Parrot (Pezoporus
occidentalis) in Western Australia;

•

DoE (2016) EPBC Act referral guideline for the endangered northern quoll Dasyurus
hallucatus

•

DBCA (2017a) Guidelines for surveys to detect the presence of bilbies, and assess the
importance of habitat in Western Australia

•

DEWHA (2010) Survey Guidelines for Australia’s Threatened Birds; and

•

DSEWPaC (2011a) Survey Guidelines for Australia’s Threatened Mammals.
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1.3
1.3.1

Target Species
Northern Quoll (Dasyurus hallucatus)

The Northern Quoll is listed as Endangered under the Environmental Protection and Biodiversity
Conservation Act 1999 (EPBC Act) and Biodiversity Conservation Act 2016 (BC Act). The species was
once widely distributed across northern Australia, however it is now restricted to three isolated
populations; the Pilbara, the Kimberley and Northern Territory, and Queensland, in addition to a
number of islands along the north coast (DoE, 2016). Northern Quolls are opportunistic omnivores,
consuming a wide range of invertebrates and small vertebrates but they also eat fruit, nectar, carrion
and human refuse (Van Dyck & Strahan, 2008).
As a result of facultative die-off (semelparity), the abundance of the species is cyclical, and the annual
reproduction is highly synchronised (Oakwood et al., 2001). In the Pilbara, abundance is lowest toward
the end of winter into early spring after the mating season, as a significant proportion of adult males
die off and young have not yet begun to forage independently (Braithwaite & Griffiths, 1994; Oakwood,
2000). Conversely, the population density is thought to be highest in the summer months, prior to the
mating season and when juveniles have begun foraging independently (Oakwood, 2000). Schmitt et
al. (1989) reported relatively small home ranges in rugged habitat in the Kimberley (i.e. 2.3 ha for
females and 1.8 ha for males), whereas in the western Pilbara, minimum activity areas are 75 – 443 ha
for females and 5 – 1,109 ha for males (King, 1989).
The Northern Quoll is both arboreal and terrestrial, inhabiting ironstone and sandstone ridges, scree
slopes, granite boulders and outcrops, drainage lines, riverine habitats (Braithwaite & Griffiths, 1994;
Oakwood, 2002), dissected rocky escarpments, open forest of lowland savannah and woodland
(Oakwood, 2002, 2008). Rocky habitats tend to support higher densities, as they offer protection from
predators and are generally more productive in terms of availability of resources (Braithwaite & Griffiths,
1994; Oakwood, 2000). Other microhabitat features important to the species include: rock cover;
proximity to permanent water and time-since last fire (Woinarski et al., 2008). Dens occur in a wide
range of situations including rock overhangs, tree hollows, hollow logs, termite mounds, goanna
burrows and human dwellings/infrastructure, where individuals usually den alone (Oakwood, 2002;
Woinarski et al., 2008). At present Northern Quolls are relatively common in the northern Pilbara region
(generally within 150 km of the coast) but are much less common in southern and south-eastern parts
of the region (Cramer et al., 2016).
The species has experienced a precipitous decline in much of its former range in northern Queensland
and the Northern Territory in direct association with the spread of the Cane Toad, Bufo marinus
(Braithwaite & Griffiths, 1994; Fitzsimons et al., 2010). Other threats include predation from feral
predators such as foxes and cats, inappropriate fire regimes, disease, habitat degradation through
grazing and weed invasion, habitat destruction through mining and agriculture (Woinarski et al., 2011).
The potential invasion of the Pilbara by the cane toad is regarded as the most significant future threat
to the Northern Quoll in the Pilbara; however, there is little knowledge of the relative impact of the other
key threats, and their interactive effects, currently and in the future (Cramer et al., 2016).
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1.3.2

Night Parrot (Pezoporus occidentalis)

The Night Parrot is listed as Endangered under the EPBC Act and Critically Endangered under the
BC Act. The distribution of the Night Parrot is very poorly understood. The Night Parrot was thought to
be extinct, but was rediscovered in 2013 in Queensland (Pullen Pullen Reserve; DoEE, 2018).
Subsequently, the species has been found in Goneaway National Park and Diamantina National Park
in Queensland (Palaszczuk & Miles, 2017), and the Great Sandy Desert and Murchison regions of
Western Australia (Jackett et al., 2017; Mills, 2017).
The Night Parrot is a small, elusive, ground dwelling parrot endemic to Australia (DoEE, 2018). This
highly cryptic and nocturnal parrot inhabits arid and semi-arid areas that comprise dense, low
vegetation. Based on accepted records, the habitat of the Night Parrot consists of Triodia grasslands
in stony or sandy environments, samphire and chenopod shrublands (including genera such as
Atriplex, Bassia and Maireana), on floodplains and claypans, and on the margins of salt lakes, creeks
or other sources of water (McGilp, 1931; North, 1898; Whitlock, 1924; Wilson, 1937). The current
interim guidelines for preliminary surveys of Night Parrot in Western Australia suggest this species
requires old-growth (often more than 50 years unburnt) spinifex (Triodia) for roosting and nesting
(DPaW, 2017). Foraging habitat is not necessarily within or adjacent to roosting habitat as the Night
Parrot has been known to fly from 40 km (Murphy et al., 2017b) up to 100 km (Night Parrot Recovery
Team, 2017) in a single night to forage; however, foraging habitat is likely to be more important if it is
adjacent to or within about 10 km of suitable roosting habitat (DPaW, 2017). Triodia is likely to provide
a good food resource at least in times of mass flowering and seeding. The succulent Sclerolaena has
been shown to be a source of food and moisture; other succulent chenopods are also likely to be
significant (DPaW, 2017).
1.3.3

Greater Bilby (Macrotis lagotis)

The Greater Bilby is listed as Vulnerable under the EPBC Act and BC Act. It is one of many mainland
Australian arid zone ground dwelling marsupial mammal species that are within a ‘critical weight range’
(35 g to 5,500 g), considered significant as it has the risk of predation by introduced foxes (Vulpes
vulpes) and feral cats (Felis catus) (Johnson & Isaac, 2009). Greater Bilbies are semi-fossorial and
nocturnal, remaining in their burrows during the day and intermittently during the night for rest and
refuge. Greater Bilby populations naturally occur as scattered solitary individuals or small groups
(Smythe & Philpott, 1968; Southgate, 1990a). They are recorded as having low site fidelity and high
mobility (Southgate et al., 2007); males regularly move three to five kilometres between burrows on
consecutive days; and have been recorded moving up to 15 km in a few weeks (Southgate &
Possingham, 1995). This high mobility, together with low population density, ensures that the area of
occupancy is often far less than the extent of occurrence. As Greater Bilbies are solitary in nature,
lack territoriality and have large home ranges, it is likely that males adopt a roving strategy to find
receptive females; consistent with an overlapping promiscuous mating system (Miller et al., 2010).
Populations of Greater Bilby exist in the Pilbara bioregion (particularly the Chichester sub-region, along
the Fortescue River and north-east to Goldsworthy and Shay Gap), in the Dampierland bioregion (along
80 Mile Beach north to Beagle Bay) and in the Central Kimberley and Ord-Victoria Plains bioregions
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south of the Fitzroy and Margaret Rivers (Southgate, 1990a). The distribution is highly fragmented
within this area (Friend et al., 2012).
Greater Bilbies occupy three major vegetation types - open tussock grassland on uplands and hills,
mulga woodland/shrubland growing on ridges and rises, and hummock grassland in plains and alluvial
areas (Southgate, 1990b). Laterite and rock feature substrates are an important part of Greater Bilby
habitat as they support shrub species, such as Acacia kempeana, A. hilliana and A. rhodophylla, which
have root-dwelling larvae prone to supporting a constant food source (Dziminski & Carpenter, 2017;
Southgate et al., 2007). These habitats also contain spinifex hummocks, which are quite uniform and
discrete, providing runways between hummocks and enabling easier movement and foraging
(Southgate et al., 2007). Minimal ground cover is a common feature in Greater Bilby habitats, as it
allows easy foraging (Dawson, 2018). Habitat within the Pilbara bioregion seems to consist mostly of
spinifex sand plain associated with major drainage line sandy terraces. In general, the distribution of
Greater Bilbies can be limited by the availability of suitable burrowing habitat, such as dunes where
burrow excavation is easier (Moseby & O'Donnell, 2003), and are not found in predominantly rocky
areas or mountains, where they would be unable to dig suitable burrow systems or dig for food.
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2
2.1

METHODS
Survey Timing and Weather

The survey was undertaken from 5th – 10th April 2019 by highly experienced zoologists Morgan
O’Connell and Robert Bullen. Camera and acoustic units targeting Greater Bilby and Night Parrot were
undertaken by Calidus staff utilising Biologic equipment, and under guidance by Biologic zoologists.
Climatic data is not available for the Study Area itself; however, long term climatic data is available
from the Bureau of Meteorology (BoM) weather station at Marble Bar (Station 004106) located
approximately 20 km north of the Study Area (BoM, 2019). The average minimum (22.6 °C) and
maximum (38.2 °C) temperatures for the survey period were similar to the long term averages for April,
22.0 °C and 36.2 °C respectively (Table 2.1). No rain was recorded during the survey period. Optimum
timing for fauna surveys of some species (e.g. Night Parrot) is considered to be in the few months
following significant rainfall events, when detectability is expected to be higher (DPaW, 2017). For
example, breeding is more likely to be occurring for species such as Night Parrot following significant
rainfall events (DPaW, 2017).
Sampling for Greater Bilby and Night Parrot was undertaken from 31st May to 11th June 2019. The
average minimum (11.8 °C) and maximum (26.5 °C) temperatures for this additional survey period
were also similar to the long-term averages for June of 13.3 °C and 27.0 °C respectively. Total rainfall
during this period was 1.4 mm which was recorded over two days, the 9th and 10th June.
Table 2.1 Survey weather conditions during the current survey
Date

Temperature
(°C)

Rainfall (mm)

Min

Max

05/04/2019

19.4

38.0

0

06/04/2019

19.1

38.7

0

07/04/2019

20.3

39.3

0

08/04/2019

23.1

37.8

0

09/04/2019

27.2

36.8

0

10/04/2019

26.2

38.7

0

Average (current survey)

22.6

38.2

0

LTA (April)

22.0

36.2

20.6

31/05/2019

17

27.9

0

01/06/2019

12.8

25.4

0

02/06/2019

10.4

25.6

0

03/06/2019

14.9

25.8

0

04/06/2019

11.5

25

0

05/06/2019

11.5

25

0

06/06/2019

8.4

n/a

0

07/06/2019

7.2

28

0

08/06/2019

8.2

29.8

0

09/06/2019

18.6

26.3

1.2

Additional sampling period
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Temperature
(°C)

Date

2.2

Rainfall (mm)

Min

Max

10/06/2019

10.5

27.4

0.2

11/06/2019

10.8

25.7

0

Average (current survey)

11.8

26.5

1.4 mm (total)

LTA (June)

13.3

27.0

24.6 mm

Sampling Techniques

All sampling techniques during the current survey were designed and implemented following
recommendations with federal survey guidelines and advice as listed in Section 1.2 above.
Table 2.2 Survey locations within the Study Area
Site Name

Latitude

Motion cameras
WAR_NQ01
-21.317
WAR_NQ03
-21.342
WAR_NQ04
-21.340
WAR_NQ05
-21.334
WAR_NQ06
-21.334
WAR_GB01
-21.349
WAR_GB02
-21.349
WAR_GB03
-21.355
WAR_GB04
-21.353
WAR_GB05
-21.356
WAR_GB06
-21.355
WAR_GB07
-21.355
WAR_GB08
-21.357
WAR_GB09
-21.358
WAR_GB10
-21.356
Acoustic recorder (SM4)
WAR_NP_SM401 -21.360
WAR_NP_SM402 -21.354
WAR_NP_SM403 -21.356
Habitat assessment
WAR_HA01
-21.342
WAR_HA02
-21.328
WAR_HA03
-21.326
WAR_HA04
-21.322
WAR_HA05
-21.332
WAR_HA06
-21.335
WAR_HA07
-21.336
WAR_HA08
-21.335
WAR_HA09
-21.341
WAR_HA10
-21.336
WAR_HA11
-21.341
WAR_HA12
-21.347
WAR_HA13
-21.346
WAR_HA14
-21.345
WAR_HA15
-21.306
WAR_HA16
-21.307
WAR_HA17
-21.300
WAR_HA18
-21.300
WAR_HA19
-21.303
WAR_HA20
-21.305
WAR_HA21
-21.306
WAR_HA22
-21.367

Longitude

Species
targeted

Habitat

Trap Nights

119.859
119.902
119.889
119.890
119.873
119.839
119.840
119.848
119.847
119.860
119.863
119.873
119.879
119.885
119.884

Northern Quoll
Northern Quoll
Northern Quoll
Northern Quoll
Northern Quoll
Greater Bilby
Greater Bilby
Greater Bilby
Greater Bilby
Greater Bilby
Greater Bilby
Greater Bilby
Greater Bilby
Greater Bilby
Greater Bilby

Rocky Breakaway
Hillcrest/ Hillslope
Rounded Hills
Hillcrest/ hillslope
Stony Plain
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Stony Plain
Stony Plain
Medium Drainage Line

36
40
40
40
80
11
11
11
11
11
11
11
11
11
11

119.850
119.863
119.876

Night Parrot
Night Parrot
Night Parrot

Sandplain
Sandplain
Stony Plain

11
11
11

119.902
119.860
119.855
119.853
119.870
119.874
119.874
119.880
119.887
119.839
119.841
119.843
119.843
119.852
119.764
119.762
119.774
119.783
119.789
119.811
119.812
119.910

Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted

Hillcrest/ hillslope
Medium Drainage Line
Stony Plain
Stony Plain
Hillcrest/ hillslope
Medium Drainage Line
Stony Plain
Stony Plain
Rounded Hills
Stony Plain
Hillcrest/ hillslope
Sandplain
Sandplain
Sandplain
Hillcrest/ hillslope
Hillcrest/ hillslope
Hillcrest/ hillslope
Hillcrest/ hillslope
Hillcrest/ hillslope
Hillcrest/ hillslope
Minor Drainage Line
Stony Plain

-
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Site Name

Latitude

Longitude

WAR_HA23
WAR_HA24
WAR_HA25
WAR_HA26
WAR_HA27
WAR_HA28
WAR_HA29
WAR_HA30
WAR_HA31
WAR_HA32
WAR_HA33
WAR_HA34
WAR_HA35
WAR_HA36
WAR_HA37
WAR_HA38
WAR_HA39
WAR_HA40

-21.355
-21.354
-21.355
-21.351
-21.349
-21.358
-21.330
-21.328
-21.325
-21.320
-21.315
-21.346
-21.353
-21.358
-21.359
-21.356
-21.355
-21.357

119.921
119.923
119.901
119.901
119.906
119.905
119.881
119.877
119.872
119.864
119.857
119.850
119.846
119.849
119.850
119.861
119.872
119.883

Total – Acoustic trap nights
Total – Motion camera trap nights

2.2.1
2.2.1.1

Species
targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted
Not targeted

Habitat

Trap Nights

Rounded Hills
Rounded Hills
Rounded Hills
Rounded Hills
Rounded Hills
Stony Plain
Hillcrest/ hillslope
Hillcrest/ hillslope
Hillcrest/ hillslope
Hillcrest/ hillslope
Rocky Breakaway
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Sandplain
Stony Plain

33 nights
(396 hrs)
346 nights

Northern Quoll
Field Sampling

Motion Cameras to target Northern Quoll were deployed within good examples of Rocky Breakaway,
Hillcrest/ Hillslope, Rounded Hills, and Stony Plain within the Study Area, considered habitat important
for foraging and dispersal. The configuration of sites and the sampling effort followed recommendations
of DoE (2016), as described below in Table 2.3. Five Northern Quoll sites were established across the
Study Area, consisting of ten motion cameras each (although one site with nine) placed fifty metres
apart for four nights (236 sampling nights; Table 2.2). Cameras were baited to allow detailed inspection
of an individual’s patterning to assist with future population estimates (Hohnen et al., 2012).
2.2.1.2

Spot Patterning Analysis

It is expected that targeted surveys undertaking appropriate survey effort determine the Northern Quoll
population density (DoE, 2016). In acknowledgement that one individual may be detected at a location
on multiple occasions, it was important to determine whether each capture event was a new or a
previously recorded individual. If trapping equipment is setup appropriately, individual animals can be
distinguished based on the timing of photos, general size and shape, spot patterning and other physical
characteristics of individuals (i.e. scars) (Hohnen et al., 2012). Spot patterning was used as the primary
method for distinguishing individuals between each Northern Quoll capture event. A single capture
event was defined for this study as: an obviously different Northern Quoll captured on camera; and/or
a capture of an individual separated by a 60-minute interval between another Northern Quoll capture.
The capture success was then determined by dividing the total number of captures by the total number
of sample nights for each site.
Where possible left and right lateral images of Northern Quoll were screen captured from video data
using VLC media player (VideoLAN, 2001). Each image was cropped to eliminate the background and
focus the Northern Quoll from nose to tail. The image contrast was then adjusted to highlight spot
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patterns. Wild-ID (Dartmouth University, 2011- Hanover, New Hampshire) was used to compare all
edited captures of Northern Quoll against one another. The program assigned each pair of images with
a similarity rating (score) based on spot patterns between 0 and 1, whereby 0 equates to no similarity,
and 1 suggests a perfect match. Biologic personnel manually accepted or rejected the similarity
between each pair of images. An output from Wild-ID is then generated grouping images based on
matches whereby each group represents an individual Northern Quoll.
2.2.1.3

Northern Quoll Population Estimates

Northern Quoll population size in the Study Area for each sampling year was estimated using the
POPAN form of the Jolly-Seber model through the “RMark” package (Laake, 2013), which acts as an
interface to the MARK software (White & Burnham, 1999) in the R environment (R Core Team, 2018).
This open population model allows for the arrival or departure of individuals of the species of interest
throughout a sampling event (Schwarz & Arnason, 1996). Data from both the current and previous
surveys was analysed to compare recent changes in Northern Quoll population estimates across the
sampled study sites.
2.2.2

Night Parrot

Sampling for Night Parrot was undertaken at three locations for 11 night each, for a total of 33 recording
nights (Table 2.2, Figure 2.1). Overnight recordings using Song Meter 4 Acoustic units (SM4; Wildlife
Acoustics, USA) were deployed in the most suitable roosting and nesting habitat of the Study Area
(Sandplain and Stony Plain). The units were set to record between 0-20,000 Hz using a built-in
omnidirectional microphone and were deployed off the ground to maximise detection range. Each unit
was preconfigured to record each night and hour before and after sunset and sunrise, respectively. All
recordings were analysed by Ornithologist Nigel Jackett using Kaleidoscope Pro software (v5.1.8;
Wildlife Acoustics, USA) and publicly available Night Parrot calls (Night Parrot Recovery Team, 2017)
and call information (Jackett et al., 2017; Leseberg et al., 2019; Murphy et al., 2017a). Sampling effort
followed recommendations of the interim guidelines for preliminary surveys of Night Parrot (DPaW,
2017), as described below in Table 2.3.
2.2.3

Greater Bilby

Sampling for Greater Bilby was undertaken via the deployment of motion cameras within Sandplain
habitat of the Study Area, considered the most suitable habitat type for the species within the Study
Area. Ten motion cameras targeting the Greater Bilby were established across the Study Area. Each
camera was placed in Sandplain habitat for 11 nights, giving a total of 110 sampling nights (Table 2.2).
Cameras were baited using universal bait.
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Table 2.3 Survey design and effort for each targeted conservation significant species, as recommended
by federal and state guidelines (DBCA, 2017a; DoE, 2016; DPaW, 2017)
Species

Northern
Quoll

Consideration

Guideline recommendation

Timing

Remote cameras can be used at any time
of the year but preferably when northern
quolls are likely to be active and more
detectable, i.e. before male die-off.

Animal welfare

Remote cameras should not be baited
with food rewards for longer than five
consecutive nights to prevent impacts on
normal animal behaviour.

Detectability

Where possible, undertake repeat
sampling in habitat critical to the survival
of the northern quoll

Site coverage

Cameras should cover all habitat types
i.e. shelter and foraging and dispersal
habitat.

Survey design
and effort

Transects of ten baited remote motion
sensor cameras spaced at least 100 m
intervals for four nights is recommended.

Effective
baiting

Traps baited with sardines or a bolus mix
of oats and peanut butter (honey
optional), chicken wings and/or diced
bacon.

Detectability

The most effective survey technique for
night parrots is passive acoustic surveys

Survey design
and effort

A survey will need to include at least six
nights of recordings that are made under
good recording conditions (i.e. little or no
wind, rain, or other acoustic disturbances)
for each recording device

Supplementary
methods

Camera traps have proved not to be
effective in surveying roosting or feeding
areas but could be used as a
supplementary technique. No available
survey technique can irrefutably
demonstrate that night parrots are absent
from a site. Habitat assessment is
therefore critically important.

Night Parrot

Survey design
and effort

Greater
Bilby
Techniques

Survey effort is to be distributed across
suitable bilby habitat, defined as habitat
known to be favoured by bilbies in the
region.
The most efficient and reliable technique
to detect Greater Bilbies is the
observation of sign by trained and
experienced observers. Remote cameras
may be useful in detecting and confirming
the presence of bilbies in habitats where
their sign is not easily detected,
determining current presence or activity
(e.g. at burrows)

Current survey
Survey was conducted in April,
before the breeding season
when pouch young are
present, and male die-off
occurs
Motion cameras were baited
with a reward bait but were not
deployed longer than four
nights
The Study Area, including most
of the sampling sites, have
previously been surveyed for
the species.
Motion cameras were set in the
primary denning habitat of the
species (Rocky Breakaway),
and in foraging habitat
(Hillcrest/ hillslope, Rounded
Hills and Stony Plain habitat).
Five sites of ten cameras were
established for a minimum of
four nights. Opportunistic
sightings of secondary
evidence of Northern Quoll
presence (e.g. scats) were
recorded.
Cameras were baited with
“universal bait” (a mixture of
oats, sardines and peanut
butter)
Three acoustic SM4 recorders
were used in the current
survey
SM4 recorders were deployed
for eleven nights each.
Conditions during the recording
period was generally good,
with little rain and wind
recorded
Motion cameras were also
established in the Study Area.
Although these were primarily
targeting the Greater Bilby,
suitable habitat for the two
species overlap and Night
Parrot may have been
recorded if present at camera
location
Survey effort was concentrated
on the Sandplain habitat
favoured by the species

Experienced zoologists were
not on hand during the Greater
Bilby survey period; hence, ten
motion cameras were set in
Greater Bilby habitat to detect
presence or activity.
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2.2.4

Opportunistic Records

While traversing the Study Area, the team recorded all vertebrate fauna of conservation significance
encountered, either from primary (i.e. direct observation) or secondary (e.g. burrows, scratching’s,
diggings and scats) evidence. The locations of all fauna of conservation significance were recorded.
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3

RESULTS AND DISCUSSION

3.1
3.1.1

Northern Quoll
Previous Records

The Study Area is located within the species range, and within an area mapped as ‘species known/likely
to occur’ by DoE (2016). Furthermore, the Study Area is located <150 km from the northern coast,
where the species is regarded to occur in greater densities, compared to areas south of this (Cramer
et al., 2016), therefore likely present where suitable rocky habitat is present. The nearest Northern
Quoll records to the Study Area are from four locations; < 28 km south-west during surveys conducted
during 2014 at Corunna Downs and Roy Hill; < 37 km south-east from surveys conducted from 2012 –
2014 (21 records); ~12 records, 28 - 48 km north of the Study Area, ranging in time from 1958 – 2016
from surveys conducted from Marble Bar, Muccan Station, and Yarie Station (DBCA, 2019).
The previous targeted fauna survey conducted in the Study Area (Biologic, 2019) recorded a total of
five Northern Quoll individuals at two sites (four at WAR_NQ01 and one at WAR_NQ02) in Hillcrest/
Hillslope and Minor Drainage Line habitat, and potentially a sixth at WAR_NQ03, also in Hillcrest/
Hillslope. This sixth individual is unconfirmed as the camera only captured one side of the animal. The
population estimate for the 2018 study sites was calculated as six individuals (Table 3.1), considered
reasonably high despite the lower sample effort than the current survey, both in terms of number of
sites and cameras deployed (156 motion camera nights over four sites). Survival of Northern Quoll
males drops abruptly post-breeding season from ~75 % to 5.2 % after September (Hernandez-Santin
et al., 2019), and the survey was conducted in July before this male facultative die-off occurred. The
conditions for this survey were considered within long term averages, with no rainfall, and were not
considered to have adversely impacted the survey results. The sample sites were re-visited in the
current survey for motion camera deployment.
The species was also recorded in the Study Area via motion camera during the previous Level 1 survey
(Biologic, 2017) on five occasions from two individuals within Hillcrest/ Hillslope habitat. Based on the
capture data, the population estimate for the 2017 study sites was calculated as four individuals (Table
3.1). The lower population estimate compared to the following year is likely to be a reflection of the
seasonality of the survey, being conducted in September at the end of breeding season and into male
facultative die-off period (DoE, 2016). In addition, the survey only utilised fourteen motion cameras for
a total of 34 sampling nights (Biologic, 2017), which may account for the higher capture rate success
of site WAR_NQ04.
3.1.2

Current Survey

The current survey recorded a minimum of three individuals, and potentially (but unlikely) a fourth, from
two sites within the Study Area (WAR_NQ03 and WAR_NQ05) in Hillcrest/ Hillslope and Stony Plain
habitat. The fourth individual is unconfirmed due to a lack of quality motion camera footage on the
animals patterning. At least one male individual was confirmed. The capture success for sites
WAR_NQ03 and WAR_NQ05 was 12.5 % and 55 %, respectively (see Section 2.2.1.2). Based on the
rate of capture across sites, the extrapolated population size for the current survey across all sites
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sampled is seven individuals. The estimated population size is greater than that calculated for previous
years surveys (four in 2017, and six in 2018) (Section 3.1.1 above). This could be a function of the
seasonality of the current survey, conducted prior to the winter breeding season when males have not
experienced facultative die-off and when population sizes are expected to be at their highest
(Hernandez-Santin et al., 2019). The current survey also had a greater sampling effort than the
previous surveys, with 156 motion camera nights over four sites utilised in 2018 (Biologic, 2019), and
34 sampling nights in 2017 (Biologic, 2017). None of the individuals matched those recorded in
previous surveys, in part to be expected as adult males will not be re-recorded between yearly surveys.
The results therefore indicate a stable and high-density resident population of Northern Quoll in the
Study Area. Table 3.1 below summarizes the Northern Quoll records for all surveys conducted in the
Study Area.
Table 3.1: Northern Quoll demographics of the Study Area 2017-2019
Survey
year

2017

Survey
Timing

Life stage for
species

Sept 2017

End of breeding
season, into male
die-off

Capture
rate
WAR_NQ01:
22.2 %
WAR_NQ04:
100 %

Number
individuals
recorded

Habitat of
record

Estimated
population
size

2

Hillcrest/
Hillslope

4

5-6

Hillcrest/
Hillslope, Minor
Drainage Line

6

3-4

Hillcrest/
Hillslope, Stony
Plain

7

WAR_NQ01:
20 %
2018

July 2018

Breeding season

WAR_NQ02:
5.1 %
WAR_NQ03:
7.5 %

2019
(current
survey)

April 2019

Prior to breeding
season, post
weaning

WAR_NQ03:
12.5 %
WAR_NQ05:
55 %

3.3.2 Habitats Within the Study Area
The Rocky Breakaway habitat (18.80 ha, 1.03 % of Study Area) has a high density of potential denning
locations and foraging opportunities for the Northern Quoll, and for that reason is considered core
habitat and of high significance to the species (Biologic, 2017) (Figure 3.1). The Medium (18.56 ha)
and Minor Drainage line (30.81 ha) habitats provide key dispersal and foraging habitat for the species
and are considered to be of moderate significance (2.71 % of the Study Area combined) (Figure 3.1).
The Hillcrest/ Hillslope (718.39 ha, 39.4 %) and Rounded Hills (339.22 ha, 18.61 %) habitats contain
small instances of rocky breakaways that may also provide foraging habitat and additional denning
habitat for the species; however, such features are often small in extent and sparsely distributed
(Biologic, 2017). For these reasons, the Hillcrest/ Hillslope and Rounded Hills are considered of
moderate significance. The remainder of habitats present are unlikely to provide significant habitat for
the species and are considered to be of low significance.
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Table 3.2 Northern Quoll habitat within the Study Area and significance
Habitat

Area (ha) and % of
Study Area

Northern Quoll
habitat significance

Reason for significance

Rocky Breakaway

18.80 ha (1.03 %)

High

Provides core denning and foraging
habitat

Medium Drainage
Line

18.56 ha (1.02 %)

Moderate

Provides dispersal and foraging
habitat

Minor Drainage
Line

30.81 ha (1.69 %)

Moderate

Hillcrest/ Hillslope

718.39 ha (39.4 %)

Moderate

Rounded Hills

339.22 ha (18.61 %)

Moderate

Provides dispersal and foraging
habitat. Records of the species within
this habitat type in the Study Area.
Provides some sparsely distributed
denning and foraging habitat. Records
of the species within this habitat type
in the Study Area.
Provides some sparsely distributed
denning and foraging habitat.
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3.2

Night Parrot

3.2.1

Previous Records

The distribution of the Night Parrot is very poorly understood in Western Australia; however, the Study
Area does fall within the distribution as currently understood (DPaW, 2017). There are only two
contemporary records of the species within Western Australia, one located approximately 70 km west
of the Study Area at Minga Qwirriawirie Well, south of the Cloudbreak mine site (Davis & Metcalf, 2008)
and the other from an unnamed location in the East Murchison in early 2017 (Jackett et al., 2017; Night
Parrot Recovery Team, 2017). The nearest record of Night Parrot is located ~55 km north-east of the
Study Area from 1980 (DBCA, 2019).
Table 3.3: Table of previous records of Night Parrot within the region of the Study Area
Location
Chichester
subregion,
Pilbara
Minga
Qwirriawirie
Well, south
of
Cloudbreak
mine site

Moojarri
Well

Date of
observation

Source

Distance
from Study
Area

Recorded habitat
type

Other comments

1980

DBCA (2019)

~55km north
east

Unknown

Unknown

12/04/2005

Davis and
Metcalf (2008)

~70 km south
west

Mulga Woodland. No
understorey.

~2005
(exact date
not noted)

Biota (2005)

~130 km
south west

Not noted

Balfour
Downs

14/07/1970

DBCA (2019)

~200 km
southeast

Vacant
crown land

15/07/1970

DBCA (2019)

~200 km
southeast

March 2017

Night Parrot
Recovery
Team (2017),
Jackett et al.
(2017)

Unknown

East
Murchison

3.2.2

Spinifex Grassland
(Spinifex tussocks
with scattered
shrubs).
Crest/summit.
Spinifex grassland
(Spinifex and
scattered gums)
Crest/summit.
Spinifex hummock
grassland on sandy
substrate,
encompassed by
mulga woodland and
a breakaway,
separated from the
Triodia by an open
plain of samphire

Permanent water
soak. 3
individuals
observed at dusk
in a targeted
survey
Unconfirmed
Biota record
between
Fortescue Marsh
and FMG Stage B
Rail Corridor
Opportunistic nest
record.

Four individuals
observed.

Living individuals
and an active
nest

Current Survey

The current survey did not detect Night Parrot in the Study Area, despite targeted sampling with
acoustic recorders in suitable habitat. The acoustic recorders detected twenty non-target bird species,
including a number of nocturnal calling birds such as Horsfield's Bronze-Cuckoo, Black-eared Cuckoo,
Pallid Cuckoo, Spotted Nightjar and Australian Owlet-nightjar, giving confidence that the equipment
was in working order for the sampling period. To date, between the current survey (33 sample nights)
and the previous years targeted survey (40 sample nights; Biologic, 2019), 73 nights of sampling
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targeting Night Parrot have been conducted across all potentially suitable habitats in the Study Area
(Sandplain, Stony Plain, and Claypan).
3.2.3

Habitats Within the Study Area

Night Parrots reportedly occur in spinifex grasslands in stony or sandy areas on floodplains or near
creeks, shrubby samphire and chenopod vegetation on claypans or at the edges of salt lakes, and in
dense, low vegetation around watercourses (Murphy et al., 2017b; Night Parrot Recovery Team, 2017;
Pyke & Ehrlich, 2014). Given the ambiguity of the species-specific habitat requirements, it is considered
possible that the species can occur in most habitats dominated by Triodia hummock grasses. Habitat
types in the Study Area considered most likely to support Night Parrot was the Sandplain habitat type
in the southern portion of the Study Area (136.92 ha, 7.51 %), and small sections within the Stony Plain
habitat (548.03 ha, 30.07 %) (Biologic, 2017). Long unburnt Triodia hummock grasses within the Study
Area were comparable in size to confirmed nesting habitat in Western Australia’s Murchison region
(~0.5 m in height excluding seed heads, Jackett et al., 2017). Vegetation of the remaining habitats was
not suitable size, age or type to be regarded as holding potential for the species, including the claypan
habitat which did not contain a significant amount of chenopod vegetation (Biologic, 2017). Given the
presence of suitable areas of habitat and a species record within nightly flight distance of the Study
Area (Davis & Metcalf, 2008), it is considered possible for Night Parrot to occur, however detection is
unlikely due to the rarity of the species and its cryptic nature.
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3.3

Greater Bilby

3.3.1 Previous Records
The Study Area falls within the current distribution of the Greater Bilby, located within the Chichester
sub-region in the Pilbara (Southgate, 1990a). Although there are numerous Greater Bilby records in
the general area of the Study Area, there is a lack of contemporary records in the near vicinity. The
nearest records are 15 km to the east of the Study Area boundary, recorded in 2004 from Meentheena
Reserve, 12 km south of the Study Area from Corunna Station in 1984, and 15 km to the north of the
Study Area from 1984 at Limestone Station, east of Marble Bar (DBCA, 2019) (Figure 3.3). From aerial
imagery, these nearby records all appear to be within Sandplain habitat. Other records from the vicinity
of the Study Area are also not recent, dating back as far as 1962 near Marble Bar, with the most recent
nearby records from 2014 at Mt Webber, 35 km away (DBCA, 2019). There has not been any targeted
survey work on the Greater Bilby within the Study Area.
3.3.2

Current Survey

The current survey did not record the species from targeted motion camera sampling within suitable
habitat; however, it should be noted that the more reliable and efficient survey techniques of plot
searches and transects were not utilised. Greater Bilbies are often sparsely distributed across large
areas and populations can move across the landscape, and it is probable that a single survey may not
detect bilby presence (DBCA, 2017a). The motion cameras deployed to detect the species recorded
other vertebrate fauna (e.g. Brush-tailed Mulgara), giving confidence that the equipment was in working
order for the sampling period. To date, the 110 nights of targeted sampling conducted during the current
survey is the only sampling effort for this species within the Study Area.
3.3.3

Habitats within the Study Area

Extant population of the Greater Bilby occur in a variety of habitats, usually on landforms with level to
low slope topography and light to medium soils (Southgate, 1990b). Within the Pilbara region the
species is recorded within spinifex sandplains associated with paleo-drainage lines and perched
drainage lines where the substrate of sand, soil, sandy clay, or sandy gravel is suitable for burrowing
(Dziminski & Carpenter, 2017). Within these sandplain habitats, there is also an association with
particular Acacia spp. containing root dwelling larvae that bilbies use for food resources (Dziminski &
Carpenter, 2017). Recently burnt habitat (within the last 1-3 years) is also included as a suitable habitat
type for bilby (DBCA, 2017a). Within the Study Area, the Sandplain habitat type in the southern portion
of the area (136.92 ha, 7.51 %) displays these habitat characteristics and is considered suitable habitat
to support Greater Bilby (Biologic, 2017) (Figure 3.3). The Sandplain within the Study Area is for the
most part relatively continuous with that in the general vicinity, extending both north and south of the
Warrawoona Ranges. Based on the availability of suitable habitat and the presence of nearby
contemporary records, within similar habitat it is likely that the species is present.
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3.4
3.4.1

Other Species of Conservation Significance
Pilbara Olive Python (Liasis olivaceus barroni)

The Pilbara Olive Python is listed as Vulnerable under the EPBC Act and the BC Act. This python is
endemic to the Pilbara region, distributed from Burrup Peninsula, Ord Ranges and Meentheena south
to Nanutarra and Newman (Bush & Maryan, 2011). The Pilbara Olive Python is Western Australia’s
largest snake, averaging 2.5 m with records up to 4.5 m (Bush & Maryan, 2011; Cogger, 2014). The
species has a dull olive-brown upper surface and is pale cream below (Burbidge, 2004; Cogger, 2014).
The species commonly inhabits moist areas such as gorges, rivers, pools and surrounding hills, but
can be found in a range of habitats (Burbidge, 2004; DSEWPaC, 2011b). In the inland Pilbara, the
Pilbara Olive Python is most often encountered in the vicinity of permanent waterholes in rocky ranges
or among riverine vegetation (DSEWPaC, 2011b; Pearson, 1993). It is a common misconception that
the species is reliant and restricted to areas near permanent water; however, the species is attracted
to these areas due only to the productivity and abundance of suitably-sized prey (Pearson, 2003).
The species was recorded during the concurrent targeted bat survey on a motion camera positioned
inside the abandoned Klondyke Queen mining adit (Figure 3.4). This is the only record of this species
from within the Study Area. The nearest record of Pilbara Olive Python is located approximately 20 km
north-west of the Study Area (DBCA, 2017b).
3.4.2

Brush-tailed Mulgara (Dasycercus blythi)

The Brush-tailed Mulgara (DBCA Priority 4) is a small carnivorous marsupial occurring from
southwestern Queensland across the Simpson, Tanami, and Great Sandy Deserts and central Western
Australia, including parts of the Pilbara (Woinarski et al., 2014). The species is found in sand ridge
habitat, Triodia sand plain and gibber plain (Pavey et al., 2012), and on the gentler slopes of rocky
ranges where the ground is covered with a stony mantle and vegetated by hard spinifex, often with a
sparse overstorey of eucalypts and scattered shrubs (Anstee, 1996; Start et al., 2000). Mulgara are
renowned for using multiple burrow systems within a home-range and changing these frequently
(Thompson & Thompson, 2007). A study in Kata Tjuta National Park found that on average burrows
were used for only 3.2 days by one individual over a 55-day period, and numerous burrows were used
by a single individual, indicating little burrow fidelity (Körtner et al., 2007).
Brush-tailed Mulgara were captured during the current survey on motion camera over multiple nights
in Sandplain habitat (WAR_GB01) (Figure 3.4). This is the first record of this species within the Study
Area. Prior to this, the nearest record to the Study Area was approximately 15 km southwest, from
1985 (DBCA, 2017b).
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3.5

Constraints and Limitations

The EPA (2016b) outlines several potential limitations to vertebrate fauna surveys. These aspects are
assessed and discussed in Table 3.4 below. The likelihood of conservation significant fauna occurring
was based on such interpretation, in conjunction with previous records from within and surrounding the
Study Area, the presence of suitable habitat, and the location of the Study Area within species
distributions.
Table 3.4 Survey constraints and limitations
Potential limitation
or constraint

Applicability to this survey

Experience of
personnel.

The field personnel involved in the survey each have more than 10 years of fauna
survey experience in the Pilbara. Technical personnel assisting in the identification of
Night Parrot calls were considered ornithological experts.

Scope (faunal groups
sampled and whether
any constraints affect
this)

The scope was a targeted fauna survey and was conducted within that framework
(EPA, 2016b). There is some sampling deficiency for some targeted conservation
significant species, as detailed below.
Northern Quoll – the species has now been sampled across multiple years and
seasons, and there is now a good understanding of quoll populations within the Study
Area. The species was sampled following survey guidelines in relation to survey design
and effort, site coverage, and detectability (DoE, 2016).
Night Parrot – Although sampling has been conducted throughout the Study Area and
had adequate spatial coverage, sampling in highly suitable habitat was limited to 3
locations during the current survey. As the acoustic detectors range is only ~300
metres (DPaW, 2017), the entirety of potential habitat has not been surveyed.
Greater Bilby – the recommended survey technique of 2 ha plot searches and linear
transect searches (DBCA, 2017a). Targeted sampling for the greater Bilby within the
Study Area has been limited to deployment of motion cameras only.

Proportion of fauna
identified

All fauna recorded via motion camera were able to be accurately identified. No
unidentified calls with similar characteristic to the Night Parrot were recorded.

Sources of information
(recent or historic) and
availability of
contextual information

This is the third fauna survey (excluding targeted bat surveys) conducted by Biologic
within the Study Area in consecutive years (Biologic, 2017, 2019). A significant amount
of survey work has been undertaken in the wider local area and the surrounding region,
and the majority of these previous survey results were available for review. DBCA has
also undertaken the Pilbara Biological Survey, which provided information on regional
distribution of selected species. These reports were available at the time of reporting.

Proportion of the task
achieved

A targeted fauna survey of the Study Area was completed and related to the results of
surveys in the broader area.

Disturbances (e.g. fire
or flood)

No temporary disturbance impinged on the results of the Survey. The Study Area has
experienced historical disturbance which is likely to influence the species present.
However, this is a feature of the Study Area.

Intensity of survey

A targeted survey was undertaken across the Study Area to assist with decisions on
future environmental approvals.

Completeness of
survey

The survey was adequately completed to meet the requirements of a targeted survey.

Resources (e.g.
degree of expertise
available)

All resources required to complete the survey were available.

Remoteness or access
issues

The majority of the Study Area was accessible either by vehicle or on foot, thus the
sampling techniques used during this survey were unconstrained by accessibility or
remoteness.
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4

CONCLUSIONS

The overarching objective of this assessment was to fill knowledge gaps surrounding the occurrence
of species of conservation significance within the Study Area. The targeted fauna species for the
current survey comprised the Northern Quoll (Dasyurus hallucatus), Night Parrot (Pezoporus
occidentalis), Greater Bilby (Macrotis lagotis), and other species of conservation significance with the
potential to occur in the Study Area. This survey follows the Level 1 vertebrate fauna survey and
targeted fauna surveys conducted by Biologic (2017, 2019).
4.1

Northern Quoll

Habitats considered to be of high significance are those with the ability to provide habitat critical to the
survival of species of conservation significance. DoE (2016) define habitat critical to the survival of the
Northern Quoll as rocky habitats such as ranges, escarpments, mesas, gorges, breakaways, boulder
fields, and major drainage lines. Within the Study Area, the habitat considered to be of high significance
to the species is the Rocky Breakaways, as they provide core denning and foraging habitat. Rocky
habitats tend to support higher densities, as they offer denning opportunities and are generally more
productive in terms of availability of resources (Braithwaite & Griffiths, 1994; Oakwood, 2000).
Dispersal and foraging habitat associated with or connecting populations important for the long-term
survival of the northern quoll is also considered habitat critical to the survival of the Northern Quoll
(DoE, 2016). Other habitats of value for the species are the Medium Drainage Lines and Minor
Drainage Lines, providing foraging and dispersal habitat, and Hillcrest/ Hillslope and Rounded Hills
habitats, providing foraging and small pockets of denning habitat. Little is understood about the
characteristics of foraging or dispersal habitat for the Northern Quoll (DoE, 2016); however the
continued presence of the species within these habitat types during the current and previous surveys
demonstrate their significance to the species for these purposes.
Three confirmed records and one additional potential record of Northern Quoll were made during the
current survey from motion camera footage. This supports the records of the previous surveys
conducted, as a minimum of five individual Northern Quolls were recorded in 2018 (Biologic, 2019);
however none of the individuals matched those recorded in the current survey. From the results, the
population estimate for the current survey period at the study sites was calculated as seven individuals.
This result is higher than the previous two sampling years (four in 2017, and six in 2018), and indicate
a stable and resident population of Northern Quoll in the Study Area. The seasonality of the current
survey means that the species has now been sampled across multiple years and seasons, thus
providing a good background of quoll populations at the Study Area for which future surveys can be
used to assess any impacts of any future development, if required.
The Northern Quoll referral guidelines (DoE, 2016) define populations important for the long-term
survival of the species are defined as;
•

high density quoll populations, which occur in refuge-rich habitat critical to the survival of the
species, including where cane toads are present

•

occurring in habitat that is free of cane toads and unlikely to support cane toads upon arrival
i.e. granite habitats in WA, populations surrounded by desert and without permanent water; or
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•

subject to ongoing conservation or research actions i.e. populations being monitored by
government agencies or universities or subject to reintroductions or translocation.

A high density population may be characterised by numerous camera triggers of multiple individuals
across multiple cameras and or traps on the site (DoE, 2016), as demonstrated over the previous three
surveys conducted within the Study Area, including the current survey. The continued annual presence
of a similar number of animals in high densities as defined above (DoE, 2016) defines the likely resident
population as important for the long-term survival of the Northern Quoll. The estimated population size
in the Study Area is comparable to that of Indee Station (annual population sizes between 3 -12 females
and 0 – 3 males), considered to offer the area of highest suitability for northern quolls in the Pilbara
(Hernandez-Santin et al., 2019).
4.2

Night Parrot

The Sandplain habitat type in the southern portion of the Study Area is considered to be of high
significance, as it has the potential to support both Night Parrot and Greater Bilby. The Stony Plain
habitat may also provide habitat for the Night Parrot, although the Spinifex present is sparse, small,
and is unlikely to support the needs of the species. During productive seasons, Night Parrots may fly
cumulative distances of up to 100 km per night for movements between roosts and foraging and
drinking areas, and during drought conditions fly distances considerably greater than this (Night Parrot
Recovery Team, 2017). During adult or juvenile dispersal or nomadic movements, Night Parrots may
travel distances in the order of several hundred kilometres (Night Parrot Recovery Team, 2017). It can
therefore be assumed that the distances between the nearest records to the Study Area (55 km; DBCA,
2019), are not a barrier to the species potential presence in the Study Area.
The current survey did not record the species from the acoustic recorders deployed, despite the
presence of some suitable areas of habitat and the presence of a contemporary record 70 km from the
Study Area. The species is generally rare, and it is therefore considered unlikely that Night Parrot are
present.

However, although sampling has been conducted throughout the Study Area and had

adequate spatial coverage, due to the limited capacity of the acoustic recorders not all instances of the
most suited habitat has been surveyed.
4.3

Greater Bilby

Within the Study Area, the Sandplain habitat type in the southern portion of the area is considered
potential Greater Bilby habitat. Although there are numerous species records in the vicinity of the Study
Area, there is a lack of contemporary records, which is likely due to a lack of targeted survey effort for
the species within the area. Greater Bilbies are recorded as having low site fidelity and high mobility
(Southgate et al., 2007); males regularly move three to five kilometres between burrows on consecutive
days; and have been recorded moving up to 15 km in a few weeks (Southgate & Possingham, 1995).
The current survey did not record the species despite targeted sampling; however, it should be noted
that the more reliable and efficient survey techniques of plot searches and transects were not utilised.
Greater Bilbies are often sparsely distributed across large areas, and populations can move across the
landscape, and it is probable that a single targeted survey may not detect bilby presence (DBCA,
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2017a). Based on the availability of suitable habitat and the presence of nearby contemporary records
within similar habitat, it is likely that the species is present.
Other records of conservation significant species made during the current survey were of a Pilbara
Olive Python individual within the Klondyke Queen abandoned mine, and the Brush-tailed Mulgara
recorded in Sandplain habitat. These are the first records of these species within the Study Area.
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