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Introduction

1

Atlas Iron Limited (Atlas) has begun production at their Mt Webber Direct Shipping Ore (DSO) Project (the
Project) located in the Pilbara region of Western Australia. As part of environmental approvals for the
Project, Atlas agreed to a number of conditions relating to species of n ational significance. In order to
meet Condition 5 of the Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) (EPBC
Act) Approval Decision 2012/6611 (Appendix A), Atlas is required to prepare an Artificial Roost Research
Plan (ARRP) for the Pilbara Leaf-nosed Bat (PLNB) (Rhinonicteris aurantia) and has commissioned MWH
Australia Pty Ltd (incorporating Outback Ecology; MWH) to create this plan. A Regional Survey Plan has
also been created to meet Condition 6 of the EPBC Act Approval Decis ion 2012/6611. It is intended for
both of these plans to be read in tandem.

1.1

The Project

The Project is located approximately 170 kilometres (km) south of Port Hedland ( Figure 4-1). The Project
involves a mining, processing, servicing and haulage operation in the Pilbara region of Western Australia
(Figure 4-2 ) . The Project is an open-pit mining operation; utilising conventional drill and blast, load and
49T

49T

haul methods. Atlas proposes to extract from an indicated and inferred resource of 50.4 Mt from three
open pits at Mt Webber during an estimated life of mine (ore production) of ten years. For further specific
detail on the Project, including existing environment, vertebrate fauna assemblages and assessment of
potential impacts, please refer to the Mt Webber DSO Project Terrestrial Vertebrate Fauna Impact
Assessment (Outback Ecology 2013c).

1.2

Document Scope

This document describes the plan for satisfying Condition 5 of the EPBC approval Decision 2012/6611,
which is:
The approval holder must submit to the Minister for approval an Artificial Roost Research Plan for the
Pilbara leaf nosed bat. The plan must include:
a)

provision for construction of four artificial roosts

b)

a summary of the research utilised to identify the required conditions and microclimate for
suitable roosts for the species. This must include quantification of the atmospheric conditions in
cave MW-AN-27 and confirmation of its size and extent and whether it is used as a diurnal roost

c)

the design details for the trial artificial roosts and how they will successfully recreate suitable
microclimate for the Pilbara Leaf-nosed Bat

d)

discussion of alternative designs including a comparison of cost, longevity and justification for
the preferred choice of design detailed

e)

a program to monitor the utilisation of the artificial roosts, including number of bats using roost,
timing of use (daily and seasonal), and how roost is used

f)

a requirement for an evaluation report to be prepared and made publicly available on outcomes
of the trial.

These points are specifically addressed within this plan (Table 1-1).
3
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Table 1-1: Reference to relevant sections of the Plan
Point – Condition 5 of the EPBC Approval Decision 2012/6611

Section

A – provision for construction of four artificial roosts

2.3.1

B – a summary of the research utilised to identify the required
conditions and microclimate for suitable roosts for the species. This
must include quantification of the atmospheric conditions in cave
MW-AN-27 and confirmation of its size and extent and whether it is
used as a diurnal roost

2.3.2

C – the design details for the trial artificial roosts and how they will
successfully recreate suitable microclimate for the Pilbara Leafnosed Bat

2.3.3

D – discussion of alternative designs including a comparison of cost,
longevity and justification for the preferred choice of design detailed

2.3.4

E – a program to monitor the utilisation of the artificial roosts,
including number of bats using roost, timing of use (daily and
seasonal), and how roost is used

2.3.5

F – a requirement for an evaluation report to be prepared and made
publicly available on outcomes of the trial

3

This plan has been prepared with consideration given to the following relevant documents:


DEWHA (2010) Survey Guidelines for Australia's Threatened Bats.



Duncan, A., Baker, G. B. and Montgomery, N. (1999) The Action Plan for Australian Bats.



EPA (2002) Terrestrial Biological Surveys as an Element of Biodiversity Protection.



EPA (2004) Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia:
Guidance for the Assessment of Environmental Factors.



EPA and DEC (2010) Technical Guide - Terrestrial Vertebrate Fauna Surveys for Environmental
Impact Assessment.



Hourigan, C. (2012) Targeted species survey guidelines: Orange Leaf-nosed Bat.



Hundt, L. (2012) Bat Surveys: Good Practice Guidelines.



Kunz, T. H. and Parsons, S. (2009) Ecological and Behavioural Methods for the Study of Bats, 2nd
edition.



Sherwin, R. E., Altenbach, J. S. and Waldien, D. L. (2009) Managing Abandoned Mines for Bats.



Thomson, B. (2002) Australian Handbook for the Conservation of Bats in Mines and Artificial CaveBat Habitats.



Tuttle, M. D. and Taylor, D. A. R. (1998) Bats and Mines.

The content and outcomes of a recent collaborative research workshop on Pilbara Leaf-nosed Bats, held
by the Western Australian Department of Parks and Wildlife (DPaW) in June 2013 have also been
considered (DPaW 2013) (Appendix B).
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1.3

Background

Fauna surveys conducted by MWH at Mt Webber since 2010 have identified the presence and continued
persistence of the PLNB in the vicinity of the Project (Outback Ecology 2013c). This species is listed as
Vulnerable under the EPBC Act, due to the presence of threatening processes that may reduce its
distribution and abundance; one of these threatening processes is mine-related development (DoE 2013,
DPaW PLNB workshop: pers comm.).
The area to be disturbed by the Project (the Application Area) contains 17 caves that represent habitat for
the PLNB (Figure 4-3). Analysis of PLNB activity levels in and around these caves has suggested that
they represent foraging habitat, transitory roosts or night-time roosts, as opposed to breeding roosts or
day-time roosts. Although not daytime roosts, these caves nonetheless represent important habitat for
the species, as they were found to be used regularly across multiple years and seasons (Outback Ecology
2013c).
The surrounding landscape outside of the Application Area contains extensive areas of Rocky Ridge and
Gorge habitat, which potentially represent areas used by the Pilbara Leaf -nosed Bat for foraging and
dispersal. Another 17 caves are known to exist in this habitat type close to but outside the Application
Area (Figure 4-3). One of these, cave MW-AN-27, is a regionally-significant, daytime roost for the PLNB
(MWH 2014). To date, areas of potentially suitable Rocky Ridge and Gorge habitat further afield from the
Application Area have not been surveyed for PLNB and so their value to the species, and relevance to its
management as part of the Project, remain unknown. A preliminary overview of PLNB habitat in the vicinity
of the Project indicates that ironstone ridges with potential to contain caves are generally located in the
northwest of the Project (Figure 4-4). Numerous watercourses in the Survey Area represent potential
foraging routes that may be favoured by PLNB as they disperse from roosts during night -time feeding
activity (Figure 4-4).
Development of the Project will potentially result in impacts to up to 17 caves and 284 ha of Rocky Ridge
and Gorge habitat used by the PLNB inside the Application Area. Consequently, the Project was referred
to DSEWPaC for approval and in May 2013 EPBC Approval Decision 2012/6611 was granted, with
conditions (see Section 1.2).

1.4

Previous Work

A substantial number of vertebrate fauna surveys, targeted bat surveys and PLNB monitoring programmes
have been commissioned by Atlas and conducted by MWH and others within the vicinity of the Project
and this information has been considered in the planning of this survey. Previous reports include:


Mt Webber DSO Project Conservation Significant Bat Monitoring Programme (MWH 2014);



Mt Webber DSO Project Terrestrial Vertebrate Fauna Impact Assessment (Outback Ecology 2013c)



Mt Webber DSO Project Exploration Track Clearance Bat Monitoring (Outback Ecology 2012c);



Public Road Upgrade Terrestrial Vertebrate Fauna Impact Assessment (Outback Ecology 2013d);



Giralia Resources NL Mt Webber Iron Ore Project Vertebrate Fauna Assessment (ecologia 2010)
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Wodgina DSO Project Conservation Significant Bat Monitoring Programme (Outback Ecology
2011d, e, f, g, 2012h, in prep.-b);



Abydos DSO Project Terrestrial Vertebrate Fauna Baseline Survey (Outback Ecology 2011a) and
Conservation Significant Bat Monitoring Programme (Outback Ecology 2012a, in prep.-a);



Mt Dove Terrestrial Vertebrate Fauna Baseline Survey (Outback Ecology 2011c) and Pilbara Leafnosed Bat Monitoring Programme (Outback Ecology 2011b, 2013b) and



McPhee Creek Terrestrial Vertebrate Fauna Baseline Survey (Outback Ecology 2012f) and
Targeted Pilbara Leaf-nosed Bat Survey (Outback Ecology 2012e).

Research Plan

2

Implementation of this Plan will be in accordance with guidelines prescribed by DPaW (formerly the
Department of Environment and Conservation, DEC), the Department of the Environment (DoE; formerly
the Department of the Environment, Water, Heritage and the Arts, DEWHA) and the Environmental
Protection Authority (EPA) (DEWHA 2010, EPA and DEC 2010, EPA 2002, EPA 2004). Additionally, the
Survey has been designed with consideration of knowledge shared during the aforementioned Pilbara
Leaf-nosed Bat workshop (DPaW 2013), and aims to address research priorities, where possible.

2.1

Objectives

Condition 5 specifies that the Plan is to focus on six key subject areas (Section 1.2). Accordingly, the
specific objectives listed below seek to address these subject areas:


present a review of literature relevant to the environmental characteristics of caves and other
roosts that are known to be used by PLNB; and characteristics of caves used for artificial roosts
in other studies, including a summary of knowledge gaps that are relevant to artificial roost design;



establish baseline data on atmospheric conditions, size, extent, and status as a daytime roost of
cave MW-AN-27, identifying any knowledge gaps;



develop a list of environmental factors that should be considered if artificial roosts are to recreate
the conditions identified as being important for PLNB inhabitation (transitory or day roost);



summarise the engineering or design measures that should be used to address the environmental
factors, estimating the extent to which the measure is expected to address the factor and the
degree of confidence that the measure will perform as expected;



provide a detailed description and justification of the recommended design for the artificial roosts,
and descriptions of alternate designs, including estimates of costs and longevity;



design a programme to monitor the colonisation and/or utilisation of the artificial roosts, including,
but not limited to the abundance and diversity of bats using the roosts and patterns of roost
utilisation; and



identify and justify key performance indicators upon which the trial roosts will be evaluate d.
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2.2

Approach

The overall aim of the ARRP is to create four artificial roosts at the Project to compensate for the removal
of transitory roost caves as part of the Project. It is hoped that these artificial roosts will persist as part of
a stable post closure landform and be successfully colonised by PLNB in a manner that is comparable to
that of the existing transitory roosts, or better (i.e. day time roosting as per cave MW-AN-27). Accordingly,
it should be noted that as a minimum, the roosts should be designed to recreate the conditions present at
the existing transitory roost caves, but creation of conditions that allow for utilisation as a day roost (e.g.
akin to those present at cave MW-AN-27) may represent an aspirational, yet achievable goal.
It is important to note that the ARRP details a trial of artificial roost construction and so Atlas is not obliged
to ensure that bats colonise the artificial roosts, although the plan has been designed to provide a sound
approach to facilitating this. Evaluation of the effectiveness of the artificial roosts, including baseline
monitoring of the roosts at establishment and beyond, is critical to informing management for the species
into the future, both at the Project, and more widely.
It is intended that the artificial roosts will be constructed subsequent to the conduct of the Regional Survey,
as the information gathered as part of the Regional Survey will inform the design, construction and
monitoring of the artificial roosts. For example, assessments of roosts in the surrounding area will inform
the design of the artificial roosts (i.e. preferred environmental attributes such as aspect, dimensions,
humidity and temperature). Information regarding the internal microclimate and conditions within MW AN-27 will especially be considered in roost design. Additionally, any information available from other
relevant PLNB projects in the region will be considered, where relevant a nd available (e.g. Koodaideri,
North Star).

2.3

Methodology

2.3.1

Provision for the construction of four artificial roosts

The location for the construction of the four artificial roosts has been included into the Projects design
plan. The artificial roosts will be located within the waste rock dumps (WRD) at the Mt Webber site and
will occur concurrently with standard Project operations (Figure 4-5). Further details relating to the
construction of the four artificial roosts are detailed in Section 2.3.3.

2.3.2

A summary of the research utilised to identify the required conditions and
microclimate for suitable roosts for the species. This will include
quantification of the atmospheric conditions in cave MW-AN-27 and
confirmation of its size and extent and whether it is used as a diurnal roost

In order to identify the specific environmental conditions required of an artificial roost, a detailed review of
existing scientific literature, previous surveys and ecological data is required.

Several publications

document the preferred roosting habitat of the PLNB and other bat species, and provide some detail on
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environmental requirements and microclimatic conditions of existing roost habitat that may be drawn upon
in the development of the ARRP. These include, but are not limited to:


Distribution, abundance and roost selection of the Orange Horseshoe-bat, Rhinonicteris
aurantius, a tropical cave-dweller (Churchill 1991);



The distribution and roost habitat of the Orange Leaf-nosed Bat, Rhinonicteris aurantius, in the
Pilbara region of Western Australia (Armstrong 2001);



Australian Handbook for the Conservation of Bats in Mines and Artificial Cave -Bat Habitats
(Thomson 2002);



Roost Microclimates of the Bat Rhinonicteris aurantius in a Limestone Cave in Geike Gorge,
Western Australia (Armstrong 2000);



The echolocation calls, habitat relationships, foraging niches and communities of Pilbara
microbats (McKenzie and Bullen 2009);



Diet, prey selection and foraging behaviour of the Orange Horseshoe-bat, Rhinonicteris aurantius
(Churchill 1994);



Australian Bats (Churchill 2008)



Approved Conservation Advice for Rhinonicteris aurantius (Pilbara form) (Pilbara Leaf-nosed Bat)
(DEWHA 2008)



Targeted species survey guidelines: Orange Leaf-nosed Bat (Hourigan 2012);



Pilbara Leaf-nosed Bat. In The Action Plan for Australian Bats (McKenzie et al. 1999)



The importance of abandoned mines as habitat for bats (Hall et al. 1997);



Mt Webber DSO Project - Terrestrial Vertebrate Fauna Impact Assessment (Outback Ecology
2013c);



Wodgina DSO Project: Conservation Significant Bat Monitoring Program January 2012 (Outback
Ecology 2012i);



Abydos DSO Project: Conservation Significant Bat Monitoring Programme July 2012 (Outback
Ecology 2012b);



Hercules DSO Project: Targeted Conservation Significant Bat Survey (Outback Ecology 2012d);



McPhee Creek Project: Targeted Pilbara Leaf-nosed Bat Survey (Outback Ecology 2013a);



Managing Abandoned Mines for Bats (Sherwin et al. 2009);



The Action Plan for Australian Bats (Duncan et al. 1999); and



Bats and Mines (Tuttle and Taylor 1998).

The PLNB is known to prefer a narrow range of roost conditions and therefore development of the ARRP
requires identification of these specific environmental and microclimatic conditions. The species has an
obligate dependence on deep, warm (28-32ºC) and humid (85-100% Relative Humidity) caves, or
equivalent spaces such as mine shafts, for roosting because of its physiological fragility (Baudinette et al.
2000, Churchill 1991). Internal microclimates profoundly influence growth rates, energy conservation and
survival, therefore they are a key component in predicting site suitability and could account for the
presence or absence of bats within a roost. There are 24 known day roosts in the Pilbara region (DPaW
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2013) (Appendix B); consequently, roost availability is considered to be a major constraint on both the
distribution and abundance of the PLNB population in this arid region (Armstrong 2001).
Cave MW-AN-27 is a large series of caves and overhangs with many pipes and crevices, located within
Rocky Ridge and Gorge habitat. Previous deployments of SM2s have focused on an open main chamber
that connects with a number of small inaccessible tunnels and pipes (Figure 4-8, Figure 4-9, Figure 4-10,
Figure 4-11). Bat activity at this cave was first recorded in July 2012 and it was observed that high
numbers of PLNB were exiting the cave after dark and large numbers of call sequences were recorded at
dawn which presumably represented bats re-entering the cave after a night of foraging (Outback Ecology
2013c). Figure 4-6 provides an example of a single night’s survey with high level of PLNB activity patterns
at cave MW-AN-27, described by Armstrong as some of the most intense recorded at a Pilbara cave (K.N.
Armstrong personal observations and unpublished data 2013). Bat activity was more re cently recorded
at cave MW-AN-27 in July 2014 (MWH 2014), data from which consisted of “between 20 and 30 thousand
calls per night. This confirms that the colony within the cave is a large one in comparison to other Pilbara
roosts and contains a minimum of several thousand bats”. A high number of PLNB were visually observed
in the cave during the day on a number of occasions. These bats were occupying a particular ‘pipe-hole’
(i.e. vertical tunnel that likely opens into secondary chambers) in one part of the cave system (Figure 4-8,
Figure 4-9, Figure 4-10 and Figure 4-11); it is possible that PLNB also occupy similar features in other
parts of the cave. This information confirms that cave MW-AN-27 is a diurnal roost and is one of few
known cave roosts in the region.
Detailed assessment of transitory roost sites and cave MW-AN-27 is required to determine the
environmental conditions within these caves such as:


temperature and humidity (including variation across seasons);



number, size and configuration of entrances and internal chambers;



light penetration into the cave and ‘darkness’ levels within the chambers



proximity to permanent or semi-permanent water sources;



prevalence and characteristics of crevices and roosting points; and



presence of water or moisture within the cave.

Should it be deemed necessary, the dimensions of cave MW -AN-27 could be more accurately measured
during the evening after the initial fly-out by PLNB, when impacts to the species will be minimised. Should
rear chambers that are considered important be difficult or impossible to access, the possibility of scanning
the rear chamber using remote LIDAR equipment will be assessed. As there are a number of LIDAR
systems available that may be able to complete this activity, the selection cannot be made until the cave
is entered and assessed during a field visit. Accordingly, a second visit to the colony would be necessary
to complete the LIDAR work. It is important to note that given the potentially hazardous nature of entering
and surveying the cave in detail, it is likely that significant logistical and confined space entry safety
support would be required to complete this task.
Prior to the construction of any artificial roosts, the above attributes will be documented. These attributes
will be recorded across multiple seasons at cave MW -AN-27 (i.e. during the wet and dry seasons). Where
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possible, environmental attributes will be compared to PLNB activity and roost type (i.e. maternity, diurnal
or transitory) to ascertain how they might influence PLNB roost selection.
Atmospheric conditions within cave MW-AN-27 will be quantified using Thermochron iButton DS1923
temperature and humidity loggers (iButtons). iButtons have been deployed by MWH since 2011 to record
environmental data for various purposes, including the measurement of temperature and humidity in a
trial of artificial habitat creation for Northern Quolls by Atlas at Mt Dove (Outback Ecology 2012g). The
iButtons are generally configured to log temperature (±0.0625°C) and humidity (±0.04 %) at user-defined
intervals. Each deployed iButton is enclosed in protective plastic housing (with air holes) and suspended.
Upon retrieval, temperature and humidity data are downloaded from the iButtons using the Thermodata
Viewer 3.1.14 software package (Thermodata Corporation 2011), and then exported and analysed in
Microsoft ® Excel ® .
P

P

P

P

iButtons will be placed at various locations within and adjacent to the cave (e.g. at cave mouth, within
centre of chambers, at the rear of accessible chambers, cave floor and ceiling) t o provide an accurate
assessment of temperature and humidity.

It should be noted that determination of microclimate in

chambers used by PLNB will not be possible because such chambers are generally inaccessible, being
located through narrow tunnels. An analogue will also be placed in a shaded location within the vicinity
of the cave to provide an accurate comparison between the cave and ambient conditions. The iButtons
will record at 30 minute intervals for at least ten days, with deployments occurring d uring both the wet and
dry seasons. External ambient conditions will be recorded prior to, and during the monitoring period.

2.3.3

The design details for the trial artificial roosts and how they will successfully
recreate suitable microclimate for the Pilbara Leaf-nosed Bat

A single structural design will be employed for all roosts. Although it is acknowledged that it would be
desirable to trial multiple designs to better understand what might be preferred by PLNB, this is beyond
the budgetary constraints of this Project and given that only four roosts are to be constructed, there is little
scope for adequate replication of alternate designs. The key objective is to replicate those conditions
present within the transitory roosts currently present at Mt Webber a nd provide habitat that is equivalent
to that being lost. Beyond the single structural design to be implemented, there is scope to include
different internal details within each roost, such as wall and ceiling treatment and water/moisture control
features. These will be incorporated as part of the initial installation; no substantial alteration will be
undertaken beyond this point for safety reasons.
While it is intended that a single design be employed, an adaptive approach will be used whereby two
roosts are constructed one year and the other two roosts the next. This schedule allows for any learnings
from the construction and monitoring of the first caves to be incorporated into the design and planning for
the second two, in line with adaptive management principles. Subsequent to the construction of the final
two roosts, there will be limited opportunity to make any modifications or adjustments if the caves are not
being used. There may be scope to adjust humidity or temperature via ventilation shafts or alteration of
internal surfaces but the physical structure of the roosts once constructed will be permanent.
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important to note that the artificial roost construction is a trial and so Atlas is not obliged to ensure that
bats colonise the artificial roosts, although the plan and adaptive management approach employed
therein, has been designed to facilitate this.
The preliminary detail of the trial artificial roost (Figure 4-7) has been designed with the assistance of
PLNB and Australian bat specialist Kyle Armstrong (Specialised Zoological 2012), MWH geotechnical
engineer Thomas Leidich, and literature review including The Australian Handbook for the Conservation
of Bats in Mines and Artificial Cave-Bat Habitats (Thomson 2002). The design of the trial artificial roost
has given consideration to environmental requirements and has attempted to recreate the specific
microclimate for successful colonisation of the structure by PLNB. The design will be further informed by
assessment of environmental variables and microclimates identified at cave MW-AN-27 (Section 2.3.2).
In the design of the artificial roosts, the attributes documented for cave MW-AN-27 have been considered
an upper target for artificial roost construction and those documented for the tran sitory roost caves
considered a minimum target to be recreated.
The location of the trial artificial roost is recommended to be within proposed WRD at the Mt Webber site.
Tuttle and Taylor (1998) refer to several mining companies in the United States that have constructed
experimental artificial roosts with surplus mining materials buried within waste rock piles. Additionally,
Shamrock Gold Mine in Queensland represents a successful example of constructing an artificial roost
within a WRD (Thomson 2002). Recent inspections of this site have shown a resident colony of bats using
the purpose built artificial structure.
The soil moisture content, temperature and humidity levels at candidate locations within WRDs will be
quantified as part of the planning for construction of the artificial roosts. Thermistors and soil moisture
samplers will be used to determine temperature and moisture at a range of depths within the landform.
During drilling of holes to measure temperature, samples will be taken to measure moisture content, which
can then be used to help predict humidity.

This will inform an appropriate depth of cover that may

realistically be appropriate in maintaining environmental conditions of the artificial roos t. Investigation of
similar landforms in the vicinity of the Project that are of similar geology, aspect and environmental
attributes will be undertaken to inform roost placement, including depth of cover.
The four artificial roosts will be constructed within the WRDs at the Mt Webber site (Figure 4-5). The
proposed locations are in close proximity to the transitory roosts that are to be removed, so as to maximise
the likelihood of them being utilised and retain connectivity of roost habitat in this area. In addition, the
proposed locations are in close proximity to remnant foraging habitat and existing caves at Mt Webber, in
particular cave MW-AN-27. This is based on the hypothesis that individuals roosting within cave MW-AN27 are currently using the transitory caves and will colonise the artificial roosts when installed.

The

proposed locations will ensure that the artificial roosts are not subject to ongoing impacts from the Project
(e.g. noise, vibration, light, habitat removal or modification), once dumping has been completed within the
area. GIS constraints analysis was conducted to determine where best to place the roosts. Criteria
considered included: aspect, proximity to the transitory roosts that are to be removed, scheduling of
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WRDs, proximity to ongoing mine operations, location of optimum WRD material and internal conditions,
proximity to remnant foraging habitat and existing caves at Mt Webber.
Armstrong (2000) provides an account of the layout and environmental conditions of a natural cave where
PLNB were observed to roost at Geike Gorge, Western Australia. Armstrong found that beyond the
entrance to the cave, a narrow tunnel opens into a large chamber with small branches and domes
extending from the main chamber. The general layout of the preliminary design is a simplified version of
this structure, allowing movement of the basic components around to create different arrangements and
microclimates (Figure 4-7). A sloped access tunnel with vertical bends is likely to create beneficial
microclimates within the structure. Access tunnels may need to be longer to limit light penetration into the
structure; with bends either vertical or horizontal (up to 90º) to further exclude light.
Colony size of PLNB can vary considerably from several bats to over 100,000 (DPaW 2013) (Appendix
B) with PLNB ‘hanging freely from the ceiling or against the cave wall and separated from each oth er by
10 – 15 centimetres (cm)’ (Churchill 2008). The significance of cave MW-AN-27, with some of the highest
PLNB activity recorded at a Pilbara cave, suggests high potential for the artificial roost, to support a
substantial colony; therefore, chambers within the artificial roost should be constructed to allow for
colonies of this size. More than one chamber is recommended, including a dome shaped chamber, and
should be constructed with a roughened ceiling and solid untreated hard-wood wooden pallets secured to
walls and the ceiling, providing roosting opportunities for bats. The floor of the chamber(s) should be such
that water is able to pool (creating a humid microclimate when water is present), however sloped such
that water cannot accumulate to point of flooding the cave.
Existing literature states that PLNB foraging is usually in the vicinity of its roost (Churchill 2008) and that
the PLNB is often observed circling over pools in gullies and gorges (Specialised Zoological 2012). Should
it be possible, artificial roosts could be located and constructed in way that ensures roost entrances are
adjacent to naturally occurring sources of water such as drainage areas and pools.
The most important microclimatic attributes within the artificial roost that may affect its suitability for PLNB
are temperature and humidity. Design features that will influence these attributes within the artificial roost
and increase the likelihood of successful occupation of the roost by PLNB are defined in Table 2-1. The
installation of environmental monitoring conduits connecting the roos t to the external environment are
likely to promote airflow through the artificial roost (Figure 4-7). Soil water content within the WRD
requires assessment to determine potential for creating and maintaining a humid environment. Several
features are recommended in the design to ensure high humidity levels can be achieved and maintained
within the artificial cave (Table 2-1).
It is known that Ghost Bats can represent a significant predator of PLNB, particularly when the PLNB exit
roost caves at dusk (Churchill 2008). PLNB exit cave sites at high speed with an erratic zigzag flight
pattern, and rapidly enter the thicker vegetation, presumably to avoid Ghost Bats (Churchill 2008). To
reduce the potential impact of Ghost Bat predation on the target species entering and exiting the entrance
to the cave, the entrance should be wide enough to allow for unhindered access. A vertically narrow and
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horizontally wide access point is preferred. Some vegetation or cover should be provided external to the
cave to further prevent predation of PLNB.
The social behaviour and large colony sizes of PLNB dictate that recreation of the biological environment
of the cave is likely to encourage colonisation by PLNB. Where possible, salvaging biological material
from the floor of removed caves should be placed on the floor of the chambers of the artificial roost.
From a safety perspective, and to minimise the impact of human access to the artificial roost a physical
barrier is recommended. Literature regarding access points and gates to roost sites include:


Managing Abandoned Mines for Bats (Sherwin et al. 2009);



The effect of gates on cave entry by swarming bats (Pugh and Altringham 2005); and



Australian Handbook for the Conservation of Bats in Mines and Artificial Cave-Bat Habitats (Thomson
2002).

Bat gating is a relatively new initiative for Australian mines and there is still much to be learnt about how
Australian bats react to and navigate through bat gates and other such structures in their flight paths
(Thomson 2002). As the PLNB uses ultrasonic emissions to detect and navigate, the image that they
perceive of the gate is quite likely to be very different to that which a bird or other visually navigating
species might perceive. Thomson (2002) states that bats appear to be best able to negotiate horizontal
bars and rarely use a gate with vertical bars set at a similar distance apart with most species of the
Horseshoe and Leaf-nosed Bats able to negotiate horizontal bars with a spacing of 125mm (i.e. with 20mm
bar, at 135mm centres).
The construction material will need to be appropriately load-bearing and geotechnically stable to ensure
longevity of the structure, in addition to being capable of withstanding temperature and humidity levels
consistent with the requirements of a PLNB roost. Foundations to the structure are required to ensure
that the structure remains stable within the WRD.

Appropriate load-bearing concrete pipe culverts,

galvanised steel, concrete slabs and steel reinforcement are recommended. These construction materials
are typically used on mine sites and therefore, the transpor t and installation costs associated with these
are not likely to be prohibitive.
The proposed trial option has been developed with the technical assistance of bat expert Kyle Armstrong
and MWH structural engineer Thomas Leidich. The design is considered constructible, however, will
require further investigation of WRD depth of cover to support an appropriate microclimate for the structure
in order to accurately define the structural material and load-bearing requirements. An assessment of the
load-bearing requirements of construction material will be conducted following investigation of the
expected environmental conditions within the WRD and the appropriate depth of the structure.
The amount of time that it may take for colonisation of an artificial struc ture is unknown on account of the
lack of available previous experience in the Pilbara region. Fortunately, the PLNB readily occupies man made subterranean structures, and much of their known Pilbara regional populations are restricted to
these (Specialised Zoological 2012). Temperature and humidity profiles should be developed for the new
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artificial roosts, with adjustments made to the structure as required (e.g. air dams to modify air flow,
increasing overburden material to insulate the artificial roost).
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Table 2-1: Artificial roost microclimate features and design principles to ensure microclimate is maintained
Extent to which the measure is
expected to address the factor
(very likely, likely, possible,
unlikely)

Degree of confidence
that the measure will
perform as expected
(high, moderate, low)

Microclimate
feature

Artificial roost design principal mitigation

Appropriate air flow,
permitting temperature
and humidity in
accordance with
requirements

Airflow needs to be established – may involve either
construction of greater than one entrance or an interior
incline or decline in order to create temperature and
pressure differentials to establish air flow. Greater than
one entrance or passageway that can be adjusted in
accordance to air flow requirements, however not so
strong as to constitute a wind.

Possible. Provision of an adjustable air
flow mechanism that may be modified to
ensure air flow is performing
appropriately

Moderate to high

A range of temperature
regimes at different
points in the artificial
roost

Installation of individual compartments and roof avens
(pocket in the roof of a chamber) of varying sizes and
depths that would be expected to trap warm air and
features lower in the structure to trap cooler air. Height
variation will influence temperature variation of
microclimates within the roost.

Likely

Moderate

Temperature and
humidity buffering from
ambient conditions

Insulated within WRD at depth (preliminary design up
to 5 m of soil and rock cover)

Likely, further information required to
determine temperature and soil moisture
content of landform

Moderate

Temperature to be
maintained at between
28°C – 32°C

As above, depth of roost chamber (i.e. distance from
entrance of structure) to be sufficient (i.e. at least 10
m), entrance to be narrow to prevent excessive air flow

Possible, further research required to
determine impact of depth within
landform to temperature

Moderate

Slotted pipe and base of compartments to allow
humidity via soil moisture and infiltration.

Possible, further research of soil moisture
content within similar landform WRD in
region

Moderate

Surface water reservoir external to the entrance of the
cave creating humidity

Possible during and immediately
following periods of surface water flow

Low

Compartmentalised chambers with roof avens

Likely

High

Humidity to be
maintained at 85% 100%
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Discussion of alternative designs including a comparison of cost,
longevity and justification for the preferred choice of design detailed

A range of designs have been used with some success in Australia and internationally, in p articular
in America (e.g. McLauglin Mine in Northern California, Enoch Valley Mine in Soda Springs, Idaho,
McCoy Mine in Nevada). The majority of cave roosting sites, including the design proposed for Mt
Webber, are a variation on a common theme, whereby a tunnel of varying length leads into a main
chamber supporting the roost. The cave is usually constructed then covered with waste rock and
material or built directly below ground, attempting to replicate environmental conditions of natural
caves, with greater success going to those that target specific species microclimate requirements.
In WA, Hamersley Iron trialled the first replacement of bat habitat at their Tom Price mine with the
construction of a tunnel made from truck tyres and a steel culvert in May 2001 (Specialised
Zoological 2012). This proved to be cheap and simple in terms of its installation; however, the
habitat is not likely to be inhabited by bats currently, due to a construction fault that caused a section
of the artificial habitat to collapse. This demonstrates that structural integrity and longevity is key to
the effectiveness of any structure.
The Homestake Mining Company used old mine truck tyres to create four separate adit “arms ”
connecting to a central precast concrete bunker at their McLauglin Mine in Northern California (Tuttle
and Taylor 1998). The entire structure was buried under waste rock, which was then re -contoured
and planted with native vegetation. This structure was successful in achieving colonisation by bats.
The Shamrock Gold Mine by D’Angular Gold (Thomson 2002) used a similar but more simple design
that has proven to be successful. The target species, the Eastern Bent-wing Bat Miniopterus orianae
oceanensis has roosting requirements that are less stringent than that of the PLNB and more easily
replicated via an artificial structure. This cave was constructed using a tunnel formed by heavy
vehicle tyres and a main chamber with rock surfaces. The chamber and tunnel were covered with
waste rock and overburden.
Although the designs above were successful examples of artificial roosts in terms of achieving
colonisation by bats, the use of rubber tyres as a construction materi al is non-preferred for the
following reasons:


geotechnical stability: rubber tyres are prone to collapse as demonstrated by the example roost
at Tom Price. Load-bearing structures need to be assessed for their capability to withstand
weight over extended periods of time (i.e. a minimum of several decades).



fire risk: rubber tyres are vulnerable to damage from fire, particularly where tyres are left
exposed (e.g. at cave entrance). A fire would most likely leave the structure at risk of collapse
and render the site unsuitable for future habitation;



mosquito breeding: this has been suggested as a problem in cases where the base of large
tyres may fill with water (Thomson 2002).
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The Enoch Valley Mine in Soda Springs, Idaho (Tuttle and Taylor 1998) constructed an artificial
roost using modified 2.5 m diameter and 13 m long steel culverts connected and buried in such a
way as to trap warm air in the upper culvert for summer use and cool stable air in the lower culvert
for hibernation. The Pilbara climate and energetic requirements of the PLNB dictate that the species
does not enter hibernation, however, the principle of trapping air and creating microclimates has
been implemented into the design of the preferred option for the PLNB trial roost.
The designs above, and which is intended to be employed at Mt Webber above, can be described
as ‘constructed frames’ as opposed to ‘drilling tunnels’ into hard rock strata (i.e. a frame for a tunnel
is built first before being covered with earth). Constructed frames have been proposed in this plan
as a fit for purpose solution to re-create foraging habitat or roosts. Mention of drilling tunnels has
arisen from discussions on projects where roosts to be re-created (i.e. are within the commercial
deposit and therefore subject to possible removal) are diurnal roosts (e.g. Koodaideri and North
Star). In these cases the longevity of the alternative roost must have a “maintenance free design
life” of millennia. In the absence of information on the geology of the highwall and surrounding rock,
it is hard to determine the longevity of a small adit, although it is likely to be comparable to that of
the existing transitory roosts (perhaps several hundred years or greater).

It is expected that

constructed frames made of concrete and steel will have a design life of in excess of 50 years
although this estimate is highly speculative and likely to be an underestimate (T. Leidich, MWH
Global, pers. comm.).
At present, the likely success of constructed frames vs drilling tunnels (i.e. utilisation of the structure
by PLNB in a manner analogous to that of the existing roosts) is unknown as the process is novel
for this species. Success in terms of their constructability is equally likely for each of the options;
that is, they can be built relatively easily, although success of drilling tunnels will be reliant on the
geology of the site. In terms of accessibility, both can be easily accessed after construction via
existing ramps.
The costs for the two roost options have not been determined to date. It is anticipated that Atlas will
establish an accurate estimate of costs subsequent to obtaining advice from various mine site
personnel and these will be communicated to DoE when they become available. Estimates will
involve quantification of costs for materials, construction, maintenance (if any), monitoring and any
associated in-kind costs to be borne by Atlas and its contractors.
Maintenance of constructed frames will largely comprise any additional work to ensure that the
entrance to the roost remains free and open during the operational phase of the WRD. Beyond this
requirement, no maintenance is proposed. Similarly, maintenance of the hard rock option would be
restricted to ensuring that the structure remains accessible during the operational phase of the mine,
and specifically, within the location in which the roost is installed. Beyond this, no maintenance is
proposed.
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A program to monitor the utilisation of the artificial roosts, including
number of bats using roost, timing of use (daily and seasonal), and how
roost is used

The program of monitoring the utilisation of the artificial roost will be designed in accordance with,
however, not limited to:


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



Species Profile and Threats Database: Rhinonicteris aurantia (Pilbara form) (DoE:
Department of the Environment 2013);



Targeted Species Survey Guidelines – Orange Leaf-nosed Bat (Hourigan 2012); and



Australian Handbook for the Conservation of Bats in Mines and Artificial Cave -Bat Habitats
(Thomson 2002).

The monitoring program will aim to evaluate the artificial roosts with respect to two main outcomes:
1. Are the microclimatic conditions within the roost cave suitable for inhabitation by PLNB?
2. Are PLNB utilising the roosts and if so, how are they using them?
The microclimatic conditions within each artificial roost (i.e. temperature and humidity) will be
measured using Thermochron iButton DS1923 temperature and humidity loggers (iButtons) .
iButtons will be placed inside the entrance of each roost, inside the main chamber of each roost and
an analogue will also be placed in an external shaded location within the vicinity of each roost. The
use of an analogue will serve to provide an accurate comparison between roost and ambient
conditions but will also allow for a comparison of conditions between different roosts, and therefore
aspects, environmental attributes etc. The frequency of recording for the iButtons is yet to be
finalised but ideally it would involve recording at a 30 minute interval for the duration of each biannual
monitoring period (see below) as well as during additional periods between these survey events.
Microclimate data will be compared to PLNB presence and activity levels as determined by SM2BAT
echolocation recordings to investigate any correlations that may exist. Should any correlations exist,
statistical analysis may be used to further explore any trends present (e.g. multivariate ordination).
The PLNB is extremely sensitive to disturbance at their roost, and physiologically fragile. Ca ve and
mine entrances should not be trapped (i.e. harp-net trapping), since capture might cause individuals
to vacate to less suitable roosts nearby (DEWHA 2010) increasing the risk of mortality (Hourigan
2012). Consequently, the use of SM2BAT detectors to record bat echolocation calls within the
artificial roost caves is recommended.
PLNB make distinctive echolocation calls when compared to other species of bat known to occur in
the Pilbara. Generally, the echolocation calls of the PLNB are harder to detect acoustically and the
placement of the echolocation unit is critical to monitoring success (DEWHA 2010). Locating a bat
detection unit within the within the main chamber of the roost will alleviate this constraint and will
provide information including:
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presence of bats using the roost;



seasonal use of the artificial roost;



index of activity; and



clues as to roosting behaviour (day time, maternity, transitory).

It is not possible to obtain accurate counts of this species using bat detectors that are placed at the
cave/mine entrances due to the species propensity to fly about at entrances, or enter structures after
sunset. This behaviour increases the amount of calls recorded, with one individual being recorded
multiple times, therefore biasing the bat counts. An index of activity is the only practical way to
assess usage and relative importance of a feature, and this measure will not necessarily correlate
with colony size (DEWHA 2010).
Subsequent to the installation of the roosts, continuous monitoring will be undertaken at each of the
four artificial roosts, comprising continuous data collection using solar-powered echolocation
recorders. Initially, analysis of data will use a subset of this data (e.g. one night per fortnight) to
determine whether PLNB are using the roosts, although all data will be retained for further analysis
if necessary. Should presence be established within the roosts, continuous monitoring will be
maintained to document the pattern of usage within the roosts. At a point where patterns of usage
stabilise and are adequately documented, the intensity of monitoring will be reduced to bi-annual
monitoring over a period extending to a total duration of five years. A bi-annual frequency has been
selected as opposed to an annual frequency in order to determine whether there are long term
seasonal differences in usage of the artificial bat roosts. The length of monitoring has proven to be
sufficient to detect colonisation of artificial structures in other similar Projects (Thomson 2002, Tuttle
and Taylor 1998).

Should the artificial roosts be used across multiple seasons over several

monitoring periods, there may be scope to reduce the frequency of monitoring to an annually
thereafter.

Unless otherwise arranged, it is proposed that formal reporting for the monitoring

programme will be bi-annual.
The unit should be set to record echolocation calls from an hour before sunset until an hour after
sunrise to establish whether PLNB or any other species are utilising the roost.

Units will be

positioned at sites in such a way as to allow for recording of echolocation calls made by PLNB when
feeding or travelling within the vicinity of the recorder. The units will also be positioned to ensure
they are sheltered from direct sun or rain while retaining an unobstructed 'line of sight' between the
microphone and the likely bat flyway. Particular emphasis will be placed on not disturbing bat
species located within the cave during this process.
Additionally, at each artificial roost an SM2BAT bat detector should be deployed to assess bat
activity within the main chamber. An external omni-directional SMX-US ultrasonic microphone
connected to the SM2BAT unit may be lowered into the monitoring chamber. Upon detecting the
presence of PLNB at any of the artificial roosts, monitoring should be adjusted to include recording
during daytime to establish whether the roost is being used as a day or maternity roost as opposed
to a transitory roost.
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To complement the monitoring occurring at each of the artificial roosts, monitoring should also be
conducted at cave MW-AN-27. This monitoring should be conducted using the same methodology
as that employed for the artificial roosts (i.e. equivalent survey periods, duration and timing). Cave
MW-AN-27 will represent a control location and information from this cave will also provide insight
into whether individuals might be travelling from this location to the artificial roosts.
Subsequent to any monitoring session, the echolocation recordings will be ana lysed by a bat
specialist (to be nominated upon determination of survey timing). A technical report will be produced
by the specialist and will detail:


acoustic evidence of presence/absence of PLNB (and other bat species) at each artificial roost;



acoustic evidence of the times of first and last appearance of PLNB; and



total abundance of calls by PLNB at each artificial roost.

Interpretation of the specialist’s findings will be undertaken by Atlas/consultant, in collaboration with
the specialist to determine the status of each artificial roost (i.e. transitory, day, colony and/or
breeding roost).
A minimum monitoring period of five years post installation for the trial artificial roosts is
recommended.

The success of the artificial roosts may be evaluated using the following key

performance indicators (Table 2-2).
Table 2-2: Key performance indicators and justification for their use for evaluation of the
trial artificial roost
Performance
objective

Key performance indicator

Justification

Design artificial roosts

Completed design for artificial
roosts for PLNB complete with
technical specifications (i.e.
materials, dimensions, location), in
cooperation with bat specialists and
engineers

Construct four artificial
roosts

Four roosts constructed according
to design specifications

The design component, which should
be based on sound ecological and
engineering knowledge, is critical to
the success of the trial and ensuring
the effectiveness of the artificial
roosts
It is important to ensure that the
roosts constructed are faithful to the
original design specifications

Create and maintain a
microclimate deemed
suitable for supporting
PLNB within the artificial
roosts

Microclimate as different seasons
characterised by:
 temperature of 28 - 32°C
 humidity of 85 -100%

PLNB utilising artificial
roosts

Presence of PLNB detected at the
entrance or within the chambers of
the artificial roosts (i.e. pattern of
activity indicating transitory
visitation or greater)

PLNB colonising artificial
roost(s)

Status of roost(s) established as
daytime roost (i.e. bats residing
within main chamber during
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These microclimatic attributes are
deemed necessary in supporting
populations of PLNB within roost
caves
Transitory roosts removed by the
Project represented important habitat
for the species and it is the intent of
the trial to determine whether this
habitat can be recreated and
equivalent usage by the species
restored
This objective represents an
aspirational goal for the roosts;
should this objective be satisfied, the
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Key performance indicator

Justification

daytime hours and exhibiting an
activity profile of exiting at dusk and
entering prior to dawn)

trial would have resulted in a net
positive gain for PLNB in the local
area
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Deliverables

3

As part of the ARRP, both Atlas and their consultant will maintain accurate records to substantiate
all activities associated with or relevant to Condition 5, including measures taken to implement this
plan. These will be made available to the DoE upon request. This plan will be made publicly
available by Atlas once approved.

3.1

Progress Reporting

Brief quarterly reports will be prepared by Atlas/consultant to summarise any progress achieved
regarding the design and construction of the artificial roosts, including findings from the literature
review, where relevant. Progress reporting will be via email to DoE.

3.2

Annual Monitoring Report

An annual monitoring report will be produced that will detail the findings of any monitoring or
activities related to the artificial bat roosts (i.e. progress on design, site selection, construction etc.).
More specifically, findings of any monitoring may include an examination of PLNB presence/absence
at the artificial roosts, patterns of activity, and roost status based on activity levels as recorded by
SM2BATs.

Characteristics and condition of roost habitats (i.e. measurement of microclimatic

attributes within each of the roosts) will also be reported on and performance objectives addressed.
The monitoring reports will initially be provided to DoE in draft form, for review and comment. A final
report will then be delivered, incorporating any comments from DoE. Additionally, a report will be
produced after five years that will serve to consolidate data and summarise all activities to bat related
to the construction of the artificial roosts. These reports will be forwarded to DoE as required.

3.3

Provision of GIS and Raw Data

GIS and raw data would be made available to DoE upon request for the ARRP. GIS datasets may
relate, but will not be limited to:


fauna sampling results, including locations of artificial roosts, habitat features and records
of PLNB; and



sampling data to demonstrate survey effort.

If desired, any photographs or sound recordings, including bat echolocation calls, collected during
the course of the field survey would be made available to DoE upon request. Photographs would
be provided in jpeg format and recordings as digital audio files for future analysis. All files would be
labelled to identify sites, species or relevant attributes to which they correspond.
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Figures
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Figure 4-1: Location of the Mt Webber DSO Project (baseline fauna survey study area)
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Figure 4-2: Mt Webber DSO Project layout
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Figure 4-3: Relationship between Mt Webber DSO Project application areas and fauna habitat types
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Figure 4-4: Survey Area for the Regional Survey showing known cave locations and potential
roosting habitat
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Figure 4-5: Proposed locations of the four trial artificial roost caves
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Figure 4-6: Activity pattern of the PLNB at cave MW-AN-27 on a single night in July 2012.
(Specialised Zoological 2012)

Figure 4-7: Preliminary recommended design of the Pilbara Leaf-Nosed Bat artificial roost. Design
drawn by Specialised Zoological (2012).
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Figure 4-8: Cave MW-AN-27 – bird’s eye view
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Figure 4-9: Cave MW-AN-27 – front view
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Figure 4-10: Cave MW-AN-27 – side view 1
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Figure 4-11: Cave MW-AN-27 – side view 2
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Setting the scene
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After Welcome-to-Country, participants introduced themselves on their tables and identified what would constitute a good outcome from this workshop
• Gain more understanding of the bigger picture in relation to the Pilbara Leaf-nosed Bat (PLNB)
– Help piece components together
– Develop a regional management plan as a step towards developing an interim recovery plan
• Increase understanding of the PLNB
– Close the loop on previous studies
– Identify studies completed to date, including impacts of the same
– Understand what constitutes valuable habitat
• Better understand the impact of various activities on the PLNB
– Quantification of offsets
– Determine the best way to measure impacts
• Move towards more consolidated data
• Develop clear shared management strategies for the PLNB
• Better understand the distribution of the PLNB
• Better understand threats to the PLNB
• Achieve more clarity
– About species distinctions
– About what should be in a regional management plan
• Contribute to more consistency between regulators
– More ecological data
– Better data sharing
We explored the tie-in between the above and the stated workshop purpose of ‘to determine the highest-priority research needs to ensure survival of
viable populations of the Pilbara Leaf-nosed Bat’
• To ensure survival of the PLNB, both management and research efforts are required
– While this was agreed, an earlier workshop run by CSIRO looked at management requirements for rare and endangered Pilbara species
∗ Today’s focus is on research priorities
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Stephen van Leeuwen explained the context for this workshop
• A big thanks to Atlas Iron and DSEWPaC for making today’s workshop possible through their funding and support
• This is the first of five workshops focusing on each of the endangered fauna species from the Pilbara
• While most workshop participants are from WA, efforts have been made to involve relevant experts from elsewhere
• Although the DPaW is going through a restructure, it is business-as-usual for Stephen’s part of the department at present
Amy Mutton provided an overview of the DPaW’s knowledge of the PLNB (presentation attached)
• The PLNB has a preferred microclimate within caves
– It therefore tends to be found in and around cliff and embankment areas
• While its distribution is correlated with mining areas, this is probably due to the quantity of mining-related fauna surveys
• The DPaW tends not to write papers on individual species
• The PLNB has been listed as ‘threatened’ since 1994 and ‘vulnerable’ since 2006
• Most of the DPaW’s relevant data appears in NatureMap
– This includes two confirmed roosts
Amy’s presentation generated the following questions and clarifications:
• It would be helpful to incorporate a downloadable Excel spreadsheet into NatureMap
• It would be helpful to provide open access to FaunaBase
– Amy is not authorised to do this and is not sure of the precise reason for the current restrictions
– A show of hands suggested about 10% of participants agreed this to be a priority
• NatureMap does have some limitations
– Some filtering of data
– Some delays in data being uploaded
• There were mixed views about the value of capturing and sharing data about ‘where the PLNB isn’t’
• There has been some confusion around nomenclature of the PLNB
– On the advice of the WA Museum, the official scientific name will be slightly modified in the near future
– The Orange Leaf-nosed Bat is considered to comprise both the Kimberley and Pilbara populations
∗ The Pilbara population is considered to be the PLNB
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Veronica Ritchie provided an overview of DSEWPaC’s interest and role in the Pilbara (presentation attached)
• The department gets involved in matters of national significance
– This is determined via three criteria
• The Pilbara is a busy part of Australia, primarily due to the volume of mining-related activities
• There seems to be a common circular argument
– Proponents ask regulators ‘what do you want?’
– Regulators ask proponents ‘what are you planning to do?’
• The timing of offsets is a critical but uncertain matter
• At present there is no recovery plan in place for the PLNB
• It would be good to achieve outcome statements informed by science for each endangered Pilbara species
– Today’s workshop is step towards that goal
Veronica’s presentation generated the following questions and clarifications:
• How are offsets being used to benefit the PLNB at present?
– The hierarchy of ‘avoid’, ‘mitigate’ and ‘offset’ is being applied
– Where offsets occur, these take two main forms
∗ Funding scientific research
∗ Creating artificial roosts
• What is the status of the 2011 ministerial commitment to list all offsets?
– The State work is close to being finalised, however the current DPaW split is not helping
– The Commonwealth work is still progressing
∗ It is likely that any publicly-available offsets will be listed
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Norm McKenzie presentation
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Norm McKenzie provided an overview of his knowledge of the PLNB (presentation attached)
• They are cave-dwellers that can survive in olds mines
– Humidity and stable temperature are two key requirements
• They forage anywhere, but prefer riparian zones
• They are high-energy animals and not capable of torpor
– This means they need lots of food often
• They have three roost types
– Nocturnal
– Diurnal
– Maternity
∗ These tend to be located in deep humid caves associated with hard, iron-rich rock strata
• The Pilbara Biological Survey revealed the species to be more common and widespread than previously recognised
• There are three main threats to the PLNB
– Roost destruction
∗ This includes the flooding, collapse and reworking of old underground mines
– Degradation of foraging habitat
– Human disturbance
∗ This is particularly relevant to lactating females
• Developing standard guidelines for mining proponents seems to be an important conservation action
Norm’s presentation generated the following questions and clarifications:
• A few potentially helpful initiatives were identified
– Formally list the PLNB as a sub-species
– Better understand the seasonal variation in productivity of riparian habitats
– Undertake further buffer zone research
– Incorporate artificial roosts into mine closure plans
∗ Design specifications are required to help guide this
• Predicted climate change is less dramatic in the Pilbara than in the south-west of WA
– Increased stormy weather and its impact on foraging activity is the most likely impact
• There is a tradeoff between maintaining roosts in old mines and resulting disturbance impacts
– Depending on specific circumstances, Norm leans toward maintenance being the higher priority
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Kyle Armstrong provided an overview of his knowledge of the PLNB (presentation attached)
• He has been working on the species for 18 years
• Females are less mobile than males
• Roosts are critical
– Activity patterns can be used to indicate the importance of different caves
• He prepared a paper in 2006 which examines the history of the PLNB’s nomenclature
• A regional management plan would be very helpful
– As part of this, the pathway for proponents should be clearly laid out
• There have been significant advances in monitoring technology
– There are a number of associated pros and cons
• There are lots of intractable questions around the PLNB
• There is one genetic population of the PLNB in the Pilbara, perhaps comprising two sub-populations
• Aside from the threats identified by Norm in his presentation, Kyle sees two others:
– Road kills
– Concomitant effects
• Researchers are part of the human disturbance threat
• Kyle sees the need for an integrated suite of research and management initiatives
– Research priorities include:
∗ Estimating abundance
∗ Better understanding social behaviour and diet
∗ Completing the taxonomy
Kyle’s presentation generated the following questions and clarifications (refer to Electronic Whiteboard 07)
• The total combined area of occupied PLNB roosts is estimated to be <10km2
– This is taken as being an indicator of the species’ vulnerability
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Bob Bullen provided an overview of his knowledge of the PLNB (presentation attached)
• This presentation is a consolidated summary drawn from 750 surveys undertaken by a range of people over 15 years
– There are 24 known day roosts
∗ Based on a range of analyses, there is only a small possibility of other undiscovered roosts
∗ Accurate head counts exist for 10 of those roosts
∗ The breakdown of roost threats is as follows:
 7 under threat now
 13 with potential to be threatened in the future
 2 unknown
 2 with no foreseeable threat (due to being protected)
∗ 18 occur in natural caves, 5 in man-made mines and 1 is indeterminate
– The biggest threat to the PLNB is loss of roosts and/or habitats
– Bob highlighted a number of things that are already understood about the PLNB
∗ He also suggested 7 pieces of additional research
Bob’s presentation generated the following questions and clarifications:
• The are many more diurnal roosts than other roost types
• The biggest known roost has between 5,000 and 100,000 members
• From Bob’s experience, a day roost has the potential to be a maternity roost, but all maternity roosts are day roosts
• Bob is not aware of the PLNB inhabiting crevices as another participant suggested
– From his experience, the species requires ‘depth’ in its roost
• The PLNB generally roosts between 25m and 300m back from direct sunlight
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Mark Carter provided an overview of his knowledge of the PLNB (presentation attached)
• The species can move out of a given cave for a week or more at a time
– This has implications for the design of sampling programs
• There are a number of blocks to open and free data-sharing
– The data belongs to the client which creates 2 main issues:
∗ Client confidentiality
∗ Intellectual property
Mark’s presentation generated the following questions and clarifications
• There is some confusion and frustration around blocks to data sharing
– Mark was not able to say what part of the data is most contentious to share
– Proponents in the room highlighted the need to wait for final reports before data can be sensibly shared
– Regulators in the room highlighted that most data eventually makes its way into the public domain via final proponent submissions
– There was a strong appetite for more sharing of data to inform decisions about buffer zones
– Stephen van Leeuwen is not convinced that the data does actually belong to the client, as it is collected under license from the State
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After reflecting on the morning presentations and individual participant experience, we generated the following list of key threats to the PLNB:
• Mining of natural roosts (particularly day roosts)
• Disturbance of natural roosts (e.g. from noise, light, vibration)
• Lowering of water table with associated impact on roosts
• Collapse and/or flooding of disused mines
• Reworking of old mines
• Human disturbance of roosts (both the public and researchers)
• Degradation / reduction of foraging habitats
• Habitat fragmentation
• Vehicle strikes
• Cumulative effects
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Research priorities

Electronic whiteboard 09

Based on what we have heard today and our direct experiences, we worked on individual tables to determine the 5 highest research priorities to help
mitigate the 10 threats identified and listed on the previous electronic whiteboard
• Characterise natural roost sites (5 tables) and use that knowledge to create artificial roost sites (6 tables)
• Determine the number and distribution of day roosts (4 tables)
– This needs to happen across the Pilbara, not just for sites located close to actual or potential mining activity
• Understand buffer requirements (4 tables)
– Use this knowledge to develop design criteria
∗ Preferably non-prescriptive
• Collate existing data and knowledge (3 tables)
– Particularly unpublished material
– At a regional level
• Understand social behaviour and demographics (2 tables)
– Including population sizes and recruitment
– Including disturbance dynamics
• Characterise foraging habitats (2 tables)
• Understand connectivity of the landscape through time and space (2 tables)
• Understand seasonality requirements of management actions (1 table)
– Link mining and biology
• Understand predator-prey interrelationships (1 table)
• Understand climate change implications (1 table)
• Determine best ways to measure abundance (1 table)
The notes generated by each table as part of this exercise appear at the end of this TalkBook
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Stephen van Leeuwen outlined his thoughts re next steps as a starting point for other participants to build on
• A range of outputs will be prepared and distributed:
– A TalkBook which captures the key conversation threads and decisions from this workshop
– A BlueSheet which captures on one page the group’s argument for moving forward
– Copies of all presentations from today
– Updated maps
– A peer-reviewed article
• The DPaW and DSWEPaC will update the PLNB-related research priorities
– It would be helpful if some of today’s participants were willing to help scope individual research topic plans
∗ Those plans could then potentially be implemented by a range of providers
 DPaW
 Universities
 Consultants
 But only if the relevant funding mechanism allowed this and the administrative burden was able to be kept to a
minimum
∗ The plans should include an indicative budget
 Funding could potentially be secured from a range of sources:
 Proponent offsets
 Corporate contributions
 ARC linkage projects
 It was noted that the current budget of $290k will not go very far
At this point we decided it would be helpful to try and arrange the research priorities identified on electronic whiteboard 09 into a single PLNB research
program
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Each table arranged the agreed PLNB research priorities into a similar research program as outlined below:
• Table 1
– Collate existing data > # & distribution of day roosts > characterise each day roost > characterise foraging habitat > connectivity / buffers >
social behaviour / artificial roosts
• Table 2
– Collate existing data > # & distribution of day roosts / connectivity > characterise natural roosts / social behaviour & demographics >
characterise foraging habitat / artificial roosts > adequate buffers
• Table 3
– Collate existing data > characteristics of natural roosts and # & distribution of day roosts > demographics (baseline data) > social behaviour >
foraging habitat / use connectivity > buffers / artificial roosts
• Table 4
– Collate existing data > day roost (# & distribution) – desktop, predictive modeling, ground-truthing > characterising – roosts, foraging > social
behaviour, demographics, connectivity > buffer zones / artificial roosts
∗ Buffer zones as required in parallel all the way through the above program
• Table 5
– Data collation > distribution and abundance > roost characteristics > artificial roost creation > habitat connectivity requirements (foraging &
day roosts) / foraging habitat characteristics (dispersal & water) > social behaviour > understanding adequate buffers
• Table 6
– Collate existing data > characterise natural roosts (assume BB & KA have info on this) / distribution of day roosts > characterise foraging
habitat > artificial roosts
Stephen van Leeuwen prepared a table to summarise the above feedback
• This is located at the bottom of page 27 of this TalkBook
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We reflected on our experience of this workshop and considered how the remaining 4 workshops could be improved
• Predetermining the table seating to ensure an even distribution of participants worked well
– It was good to have the opportunity to do collaborative work on each table
• It was good to have PLNB experts involved in the workshop
• It was good to have Federal Government representatives in the room
• There are no obvious changes that need to be made for the remaining workshops
A few specific improvements were subsequently identified from the individual participant feedback forms
• These are summarised on page 30 of this TalkBook
Stephen van Leeuwen’s summary from the bottom of page 25 of this TalkBook
RANKING OF RESEARCH PRIORITIES BY TABLES

Tables
PLNB Research Priorities
1

2

3

4

5

6

Characterising natural roosts

3

3

2

3

3

2

Developing artificial roosts

6

4

6

5

4

4

Clarifying number & distribution of day roosts

2

2

2

2

2

2

Characterising foraging habitat

4

3

5

3

6

3

Collate existing data – knowledge

1

1

1

1

1

1

Better understanding connectivity

4

2

5

4

5

6

Better understanding buffers requirements

6

5

6

5

8

7

Better understanding social behaviour

4

3

3

4

7

5
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The following participants volunteered to help scope the PLNB research priorities identified today:
• Characterising natural roosts
• Better understanding buffer requirements
– Morgan O’Connell
– Pip Sjoquist
– Todd Edwards / Bre Menzies
– Sam Samaraweera
– Phil Davidson / Kimberley Flowerdew
– Kyle Armstrong
– Kyle Armstrong
• Better understanding social behaviour
• Developing artificial roosts
– Chris Cooper
– Mark Carter
– Kyle Armstrong
– Phil Davidson / Kimberley Flowerdew
– Kyle Armstrong
– Andy Spate
• Clarifying number & distribution of day roosts
– Damien Cancilla
– Mark Carter
– Sam Samaraweera
– Kyle Armstrong
• Characterising foraging habitats
– Phil Davidson / Kimberley Flowerdew
– Chris Cooper
– Kyle Armstrong
• Collating existing data
– Damien Cancilla
– Phil Davidson / Kimberley Flowerdew
– Kyle Armstrong
• Better understanding connectivity
– Phil Davidson / Kimberley Flowerdew
– Kyle Armstrong
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Participant feedback

Client:
Topic:
Date(s):
Question
Outcomes

Process

DEC /DSEWPaC
Pilbara Leaf-nosed Bat
25-Jun-13
Agree

No answer
%

Strongly
disagree
#
%
#

%

Not
relevant
#
%

#

#

0%
0%
0%
0%
0%
5%

1

2

0%
0%
3%
0%
0%

%

Strongly
agree
#
%
0%
0%
0%
3%
0%

0%
0%
0%
0%
0%

1

1

1

3%
3%
8%
8%
5%

28
26
24
31
23

1
1
3
3
2

24%
29%
26%
8%
34%

74%
68%
63%
82%
61%

9
11
10
3
13

1

1

1

58%
50%
68%
61%
61%
66%

0%
3%
0%
0%
0%
0%

22
19
26
23
23
25

0%
0%
0%
0%
0%
0%

39%
47%
29%
39%
37%
29%

2

0%
0%
5%
0%

3%
0%
3%
0%
3%
0%

15
18
11
15
14
11
45%
42%
50%
53%

0%
0%
0%
0%

0%
0%
0%
0%

17
16
19
20

1

0%
3%
0%
0%

0%
0%
0%
0%

55%
58%
45%
47%
58%
55%
66%
63%

0%
0%
0%
0%

21
22
17
18
22
21
25
24

0%
0%
0%
0%

42%
39%
34%
37%

0%
3%
0%
0%

16
15
13
14

Disagree

WORKSHOP FEEDBACK

Generated powerful ideas for moving forward
Identified clear next steps
Advanced our thinking
United our group
Likely to have a positive impact
Comfortable and suitable venue
High quality equipment
Relevant supporting material
Conversation accurately tracked
Range of views adequately captured
Adequate time for each section

Facilitator
Spoke clearly and audibly
Used appropriate language
Motivated our group
Provided assistance and support when needed

Overall experience

Comments / suggestions

Understood what was happening
Felt heard
Enjoyed it
Would speak favourably about it

Modelling did not get as much priority as I thought it deserved.
Sometimes the sessions produced 'freestyle' results when obviously more structured outcomes were expected - not a serious
issue.
Short timeframe to prepare presentation was difficult to comply with - lucky I was able to put other work aside to put
presentation together. I was very close to having to pull out.
It would be good to get supporting material prior to workshop so we have time to read it.
Very well run, good mix of attendees.
Venue too warm.
Print off more copies of supporting material.
More input from specialists such as Kyle Armstrong and Bob Bullen.
Enjoyed the expert talks. Was good to mix up teams comprised of individuals from various organisations.
Recognise mining's contribution to environmental management and PLNB conservation!
Appropriate time for each section.
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