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Executive Summary

Rio Tinto commissioned Bat Call WA (Bat Call) to undertake an assessmeéné afnpacton

Ghost bat populationsf open cut iron ore miningn the Robe River valléy ®eepdale, East
Deepdale and Middle Robe deposismst andvest of Pannawonigan the Pilbara region of
Western AustraliaThis area includes the current and proposed Rio Tinto operations on Mesas A

to J/K and thereviously minedEast Deepdale and Middle Robe areas.

Level one and twdauna surveys have been conducted in the pr@aously Early surveys by
Biota (Biota 20062009, 2010) and more recently byBiologic in 2014,Astron Environmental
Servicesin 2015/16 Rio Tinto internal ecologists in 2016 and 2017 and Bat Call in 2016 and

2017have confirmed the ongoing presence of Ghost bats iRdbe Rivewalley.

Data collectedndicate thatGhost batdorage generallyacrossthe mesas an@reroosting in a
number of caves along the mesa perimeddstiple records includingisual observationcave
middensand echolocationrecordings,have been detected within and adjacent to riesas
confirming the presence of permanent or sg@aimanent roosts supporting rumber of

maternity colores

This survey was designed to provide an assessment ohgiaet of mining practices since the
Middle Robeoperations began last century and to confivhetherthe current mining practices
under Rio Tinto management are effective in retaining the numbers of Ghost bats present in the

Robe Rivewalley.

There aretwenty mesasof the thirty four (including Pannawonica Hillpn the Robe River
system that have recent Ghost bat recdrdaddition there aréve other sites within 10 km of

the river where Ghost bat activity has been recently recorded.

There areeighieen mesawhich have not been minet@ihe surveys from 2015 t8017show that
the perimeters of the mesas that have not been mined including those that have had intense
drilling programs on their caps remain as proven Ghost bat habitat and the caves and deep

shelters continue to offer diurnal and maternity roost dppdies for the species.

There are two mesas where current large scale open cut resource extraction activities are
underwayMesasA and J. Neither of thesaurrently has a knowdiurnal presence of Ghost bats
althoughthis is speculative due to a lack survey data on the mesas from recent yeaeats
collected in a shelter on Mesa(BEmma Carroll pers. command under a breakaway on Mesa J

(Astron 2016)suggests thathe speciess usng the mesaperimeters for foraging on an
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occasional basiBasedon data from other Pilbara iron ore mine sites (e.g. West asgeld
ot her s; aut hor 6 ke lackngé didrrali psebencd is thaught o ,be due to the
disturbance from the sound, vibration and airborne dust generated by the blasting, @adhing
hauling operations nearby.

There are thirteen mesas where mining of the leap beercompleted.Of those, én have a
percentage of the original escarpment retained. The percentage ranges from 16% on Mesa 2402E
to 93%on Mesa 2403DThis supplementargssessmertf data previously collecte@ (g.Astron

2016) demonstrateshat the perimetersf the mesas that have been mined and retaimed
original conditionin the Robe River valleyemain assiable Ghost bat habitat and the protected
caves and deep dters continue to offer nocturnal and diurnal raaogtopportunities for the
species. It is alsorpbablethat the retained deepest caves and shelters are used as maternity sites

although no evidence of this is available at this time.

An estimateof the combinedmpact oftheiron ore mining on the Ghost bat species in the Robe
River valley mesashas beemade by assessing the lengths of the perimeters that are retained to
a width that protects the deepest caves and shelters. The total perimetardénige mesas
betweenMesa A and2405Ais approximately 25 km. Of this, approximately27 km, or 83%

has been retained or is in place on mesas not yet mined. Virtuallytiaisef escarpments ane

good condition although there have been some localised collapdesiouts for access roads

By applyinga ratio of2 deepcaves(caves and shelters over 10 m deep) per km of escarpment
assessed from detailed surveys carried out in 2016 and 2C0RibAynto and Bat Calbn Mesas

B, C, G and Hlto the undisturbedemainingperimeter it is possible that thereay beas many as

400 deep shelters and caves suitable for Ghost bat usage remaining on theAthdsabe

height and definition of thescarpments varies from mesa to mesa, work done to date suggests
that the ratio of 2 caves per km may be applied over the length of the Robe valley. The mesas
therefore provide, in combination with the Robe River riparian zone, a continuous habitat for
Ghost bats.

For the48 km of perimeter that have been removed or destroypdo 100 caves andleep
sheltersmay havebeen removedlrhe impact of removing these on the Ghost bats is unclear. In
the Robe River valley, the numbers present may be limited Isyingoopportunities or may be
limited by the availability of prey. Firstly,dsed on the current understanding that availability of
roosts is a limiting factor to Ghost bat presence (Woinatski 2014), his removalmay have

had an impact on the total number of Ghost bats. It is also apparent, based on the &vitence

the supplementary sitegithin 10 km of the riverthat the areas surrounding the mesas have
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retained all of their Ghost bat population. With a current estimof 150 Ghost bats a ut hor 0 ¢
unpublished data consistent with the population estimates in TSSC igdh&)lower and mid
RobeRivervalley, and recognising that the number will vary with the quality ofrtbethern wet
seasons, the loss @hostbatsfrom mining in the early decadehie to the loss of roosting
habitatcould be less than 20 individualdowever,this impact is offset by the presence of the
very productive Robe River riparian and the major tributaries of Jimmawurrada, Bungaroo and
Mungamthoona Creeks. In such a productive districts possible that the Ghost bat numbers
are limited byseasonal and annual variationsprey numbers irthe available high quality
foraging opportunities in the river riparian and surrounding aasasas een shown to be the
case in a number of predator/prey studies. If this is the case, the minimal impact on the Robe

River riparian zone by mining would have left trginal population levelsirtually unchanged.

Currently in accordance with the statement i The i mpl i cation from a
losses of maternity sites containing breeding females have the potential to reduce the Area of
Occupancy si gni f etala2014)itynastbe assurmdahatrthe presknice of the

caves andleepshelters is a limiting factohereforeretaining aminimum perimeterwidth of

20 mso as not to destroy the caves internal characteristigether withproviding specific
protection foridentified diurnalimaternal roosteind other candidate caveser 20 m deep, is

unlikely toresult in anysignificantloss of Ghost bats in tHeobe Rivewalley.
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1.0 Introduction.

1.1 Project Background

Rio Tinto commissioned Bat Call to undertake an assessmetfiteoimpact of mining on the
Ghost bat presence aadtivity along the Robe River valley. There are a series of mesas of Robe
tertiary pisolitic limonitedeposits(also known as Channel Iron Deposits, ClDisat are in
various stages of mining along approximately 90 km of the vatiethe Pilbara region fo
Western Australia (WA) Pannawonicain the Robevalley, lies roughly central in this district
figure 1.Mesa naming convention in this study follows the Rio Tinto names from Mesa A to
MesaN. Mesas further to the east mined fimedecesssrhave beenabelledMesas 2400A to
2405A figure 2.

Rio Tintoand its predecessors have been mining the mesa deposits for ironfore diecades
beginning at the eastern end of the line of mesas and progressively movingTeshining

operatios involve the following main components and activities:

1 Initial resource definition surveying involving track building ais#eletal drilling

patterns
1 Detailed resource evaluation drilling at various scales down to §fds

1 Progressive open pit mining ofe and overburden fromesadeposits using opeaout pit
mining techniquesThese operationsave generallyemovel the inner core of the mesa
while leavinglengths ofthe rocky face of the perimeter intact tovalth of at least 20n
at the mesa surfa@xcept where cuts are required for accd3aring the early yearsfo
mining, the largemesasat the eastar end of thevalley, MesasL to 2405A, had their
perimeters either removed entirely or the majority rempaad had overburden dumped
over the sid®n top of the original talusn recent decades facades facing the Robe River
have been retained to varyingidths to preserve caves and shelters that have been
identified as significant to indigenous cultural heritage and/or the presence of

conservatiorsignificant faundilora, e.g. Mesas A and J

1 Placement of overburden in eaf-pit waste dumpeitheradjacent to thenesaor on top

of the original low mesa perimeteend

9 Construction and use of haul and access roads to the minevétféagshe mesas.
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Recent surveys have identified tihab species otave roostindatof conservation significance
are present in the area, the Ghost Badroderma gigas and the Pilbara leafosed bat
(Rhinonicteris aurantip (PLNb). PLNb hare been assessed as using thesasfor foraging
while originating from a yet to be discovered roost further to the south ofBeatsCall 2016,
2016d 201®). Multiple Ghost batrecords includingvisual observations echolocation
recordingsand cave middens have been detected within and adjacent to theastadBiota
2006,2009,2010; Astron 20162017 Bat Call 20152016a,2017a, 2017h2017c, 2017d

The purpose of thisurveywas to assess thmpact ofopen cut iron ore miningn the presence
and activity ofGhost bat in the Robevalley, including batcolonies and/ornocturnalforaging
The study area is shown figure 2. It includesall of the mesas betwedviesaA and Mesa
2405Aplus the areas immediately adjacent to the Robe River between theda sitied, Ghost
bats observations covering 33 mesas adjacernthé Robe River plus results from five sites
within 10 km of the River are included in this assessment, figure 2.
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1.2 Existing Environment atRobeRiver valley Mesasand Surrounds
Topography

The Robevalley mesagover an exnsive area beginning at MesairAthe westand running
approximately 90 kmeastward roughly paralleling the current orientation of the Robe .River
They stand approximately 56 higher tharthe flat plains that are crossed by the Robe River.
Most of the mesadie immediately adjacent to ¢lriver riparian zonevith Mesas A, E and the
majority of F being the most distant at 5 Khmey vary in size fronsmall unnameginnacles to
very large mesasThe small unnamed pinnacles are not includethéurin this assessment.
Pannawonica Hilis the smallesmesawith a capof approximately 800 frand perimeter of 0.11
km. Mesa Fwith a capof over 17 kni and a perimeter length ov@® km, is the largestTo the
north and south the ar&adominatedy ironstone and basaltic uplands of the Hamersley Range,
e.g. plate 1
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Geology

In the Robevalley, the Robe Pisolite forms fladpped mesa landfornfknown as Channel Iron
Deposits, CIDs) thaare the remnants of the ancestral drainage channels ofdibe River

formed during the Tertiary period. Erosion of the surrounding landscape has exposed the Pisolite
formations creating an 'inverted topography' and subsequent erosion has created isolated mesa
landforms. The larger mesas ameised with deepyliesaround their perimetePre mining, all
mesasoriginally hadoverhangs, shelters and caves along extensive lengths of their perimeters

andwithin major and minogullies e.g. plate.

N T—

Plate 1. Example of thehree major land systems in the study area. This view is of the northern
end of YeeraBluff (Newman l.s., upper left), the Robe River riparian centre (River I.s., centre) and
the north west rim of Mesa H (Robe I.s., right) showing the talus slope toppég the mesa cap.

Overhangs, shelters and caves are defined herein as:

1 Overhangs are shallow hollows in a rock wall with a distinct roof structure. Their shape is
such that they are fully lit by sunlight to their back wall. Their depth is typically 210 5

1 Shelters are deeper hollows or shallow caves in the rock wall thatbging structures
from 10 to 5 m and higher and offer significant protection from predators and the
weather. These are typically 5 to 15 m deeplemnee dark twilight conditionst éheir rear
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extremities. Some have domed areas in their ceilings offering roostidgfeeding

opportunities to Ghost bats.

1 Caves are defined as deep structures of various heiglths and depths that avery

dark in their deeper recessa@$ey oftenhaveone or moreear chambers separated from

the entrance by constriction points. Those chambers that have ceiling heights of over

2.5mand an entrance constriction larger than 0.6 m square. dffexyexcellent roosting

opportunities for Ghost bats.

1 All three can have cracks or voids that continue back from their rear walls that may lead

to additionalinternal cavities within the rock strata behiodabove Such cavities that
are almost fully enclosed and can retain high levels of humidity are roopfogtonities

for PLNband Ghost bats if thentrancecracks are large enough

Overhangand sheltedensity is highalong the majority of the mesa perimeters with the rock

strata forming numerous shallow shelt@rsmid and higher levels of the wall$here are a

number of deeper caves formed in the Pisolite at mid and higher levels of the mesa walls but

these rarely extend beyodd m in depthMost shelters and caves were fowordthe mesa walls

ator just abovehe top of the talus slogenction wih the cliff wall.

Plate2. Example of the presence of overhangs and shelters along the perimeters and within the
incised gullies d mesas This view is of a cave, shelter and overhang complex on Mesa H.
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Land Systemgafter Van Vreeswylet al.2004)

The mesasand their qullies and the surroundintalus slopesare elements of th&obe land
system. They are lowmonite mesas that support spinifex grasslands andaioalypt (Snappy
Gum)woodlands. The lower slopes and adjacent gravelly plains sugpoitex grasslands and
very scattered to moderately close Acacia and Eucalypt shrublands and woqaleted?

The adjacent Robe Rivéiows westward from the distant Hamersley Range uplandsalvesy
complex and productive lineaiver channel andlood plain with a Eucalyptus and Melaleuca
woodland over tall Acacia and Petalostdigubland. lis an element of thB i | b Riverdahds

system

Yeera Bluff and e Buckland Hills to the soutind wesiof Mesa H andJ are rugged jaspilite
ridges andhills of the Newmanand system supporting Grevillia and Eucalypt shrublands and

woodlands over hummock grasses.

The majority of the upland areas both north and south of the Robe to the east of Panre@onica
rounded and ently inclinedbasalt hills and plateau of the Rocklea land sysfEnese support

hummock grasslands with scattered Acacia and Senna shrublands.

The majority of the area to the north and south of the lower Robe mesas are stony plains of
various land systesnand low sedimentary hills of the Nanutarra land system. These support

hummock grasslands with scattered Acacia and Senna shrublands.
Climate

The climate in the district is serdesert tropical. Mean monthly minimum and maximum
temperatures the lowerRobevalley range from12 to 41 degree<Celsius {C). Annual rainfall
is extremely variable and averagé30 mm, usually in cyclonic or thunderstorm evedtsing
the northem wet seasonThe northerndry season lasts from May to November anithter

rainfall is uncommon.
Water Sources

Drainage systems in thalistrict are associated witaphemeral gullies on the perimeters of the
mesas that run into the Robe River drainage systemRbive Riveriparian zone has a number

of permanenand ephemerglools along its lengtbuch as Gnieraoora Pool at the base of Yeera
Bluff. Major tributary creeks include Jimmawurrada and Bungaroo Creeks to the south and east
of Mesa Jand Mungarathoona Creek to the south of Mesa F.

Bat Call WA 120f 47 10/07/2017



Robe valley mining impact on PGb, April 2001 7ssueFinal

1.3 Bats of Conservation Significaice

The Pilbara region contains 17 species of microbat, and of th@deve tle potential to be
found in theRobe valley(Van Dyke and Strahan 2008, McKenzie and Bullen 2009). A number
of fauna surveyscluding targeted bat surveligve been previouslyaducted in the area, most
recently byAstron in 2015 and 2016and Bat Call in conjunction withinternal Rio Tinto
ecologists in 208 and 2017 seetable 1.Two Pilbara bat species of conservation significance
have been recorded in the area, the GhostMatroderma gigasand thePLNb (Rhinonicteris

aurantia).

The Ghost bat is a large (18P carnivorougpredatorand thePLNbis a small (10 g) insectivore.

Both are endemic to northern Austradiadare obligate cave roosting species requiring specific
cave environments for permanent roosting especially for supporting a successful maternity
colonyyThe Ghost batés foraging str a-timeganvaousd hi
predator, isunique in Australian microbats. Both Ghost bat &udNb populations are isolated

from the main tropical populations that are extant across the mesic tropics by the
uninhabitablearid zoneof the Great Sandy Desettv the north and east. Both species are
Aenservati on si gn i-desertaaptedpoplations tha fapeaific @0osing mi
requirements. Th&host bat has suffered significant range loss in historical tifites.reasons

for the range contraction are open to speculabionit is known that the species is subject to
disturbance(Richardset al 2008 Woinarskiet al. 2014). The Ghost bat has been detected

within the study area and one or more caves are suspected as being maternity roost candidates.

The PLNb has been detected foraging across the mesas in the Robe valley. The PLNb is not
discussed further in this report as a separate study is underway to determine the location of a

PLNDb roost thought to occur in the lower Robe valley.
Ghost bat (Macrodema gigasg

The Ghost bat has a conservation statu§wherable under th€ommonwealthEnvironment
Protection and Biodiversity Act 199EPBC Act) Vulnerable undethe Western Australian

Wildlife Conservation Ac{1950)andVulnerable C1 (a vulnerable species numbering less than
10,000 and in decline) under the IUCN Redlist (IUCOL7). Theselistings areon the basis of

the mpact of loss of suitable roogpportunities The Pilbara Ghost bat population is estimated

at 15002000 based on recently published estimates (approximately 600, N.L. McKenzie pers.
comm. in [IUCN2017; approximately 20 O , Armstrong and Anstee 2C

previously supposedo, Mc Kenzi e and Bul | en
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summaising data from a range of surveys carried out in recent years by Pilbara mining
companies, includingRio Tintoand ot her organi sations, suppl
(summarised in Threatened Species Scientific Comm{li&SC) (2016)) These recentlata
(estimates less than 15 years old) cover the entire Plii@egion Current population estimates
in the Hamersley and Chichester subregions are approximai@lyadd 1500 respectively
(aut hor 6 s un pawbnarisechreT®SCd(2096a b a s e

There is no information available regarding the population size upper limits in an undisturbed
environment. For a mammal such as a Ghoswiihta restricted roosting habitat nichieere are

two possibilitieslimiting species densityThe numbers may benited by the availabilityand

sizeof roost caves offering suitable habitatthe number may be limited by the availability of

prey, especially during the post breeding season when lactating mothers and juveniles are in an
energetic bottleneck. If theofmer is the dominant limit, then the number of bats in a district
would be proportional to the availability of the roosts. If the latter is the primary determinant, as
is the case in a number of classical predptey studies (e.gPeterson and Page, 138
discussion on predateictim ratios in Rosenzwejd 995 but see Petersast al, 1999 then the
population of Ghost bats would rise, fall and be limited by the availability of prey of the
favoured sizeon a seasonal or annual badige therefore canndirectly attribute a lss of
population toa measured loss of roost sit€Surrent knowledgeébased on populations in the
Northern Territory and Queenslasdmmarised in Woinarslét al. (2014) and TSSC (2016)
supports¢ he st atement , AThe i mplication from al/l
containing breeding females have the potent.
Future research may resolve this for Bitbara Ghost batCurrenty we must assume that the

loss of roosting opportunities will havenagative anghermanent impact on numbers.

Ghost bats hunt their prey in two primary ways. They hunt birds and bats at cave entrances and
el sewh<dorad r daibry s wo o por frog a percloTiney a@sb lwunt ground level

prey in their target food size range by dropping onto the prey from a perch, either tree branch or
rock outcropTheir det includessmall mammalgincluding other bajs birds, reptiles, frogs and

large insects. T proportion of food items in the diet varies with availabibtyd reported
foraging areas vary from a few to 10 km from the roost chvdlay 2016, aGhost bat carcass

was found entangled in a barbed wire fe(@&awW 2016 over 12 km from the nearest cave

forming rocky strata suitable for roosting.

Ghost bat breeding populations are known from a small number of maternity roosts in the Pilbara

and reproduce during the northern wet sea3dwe largest of theseoloniesare inabandoned
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mines in the Chichester subregion and number up to several hundred (Armstrong and Anstee
2000 aut hor 6 s un p u)bHamersteyRdngepdpdagonsvaatypicadlyrnbstyeen
five andtwenty fivei ndi vi dual s i n | oldishéd dga)TharegpissneKknawmt h o r
large, permanent maternity roostmbering over 70 bats in the lower Robe River vatleyMesa
F (seeResults beloh For t hese groups to persist the bat
opportunities, at least one deep cave with characteristics of a maternity mogdsple
caves/shelters and overhangs in close proximity offering noctuewding and refuge
oppotunities,alocal productive set of gullies and gorges, a productive foraging area witin 5
km radius, usually including a good quality riparian loreephemeral fresh water lake bad
appropriate protection fr omheddatah Thesgroupsaref er e
known to reproduce in good years using suitable natural roost.daxasples are a group
numbering 5 to 10 including reproducing females at West Aagelvesn 1980 Dr Nic Dunlop
pers. comm), a small group including reproding females ataves atNammuldi/Silvergrass
area (Hamersley Iron 1999 observation of a heavily pregnant female at a casar Mt
Robinsonby the author in 2013 ara group numberind4 including four juvenilesat another
cavenear Mt Robinson in 2015Ur . Mo r g a npe®.c®@momn fhelGhost bat is also
known to spread great distances on an annual cycle from these locations depending upon
seasonal weather conditions and availability of suitable day r&&stsadic ecordsof Pilbara
Ghost bathawe been identified in the Gascoyne (authampublished data) and the Little Sandy
Desert (sightings bW.H. Butler at Durba Springgn 1971 and others since)e@etic work by
Worthington Wilmer and Armstrong (summarised in Woinaeskial. 2014) suggests that the

females remain or return to their birthplace and that the males can move between districts.

Ghost batsuse three types of roost regularly, these beingturnalroosts or feeding sites,
diurnal orday roostghat may be permanent semipermanensitesand maternity roostthat

are diurnal roostwith therange of characteristics allowimggularor permanenbccupancy

Nocturnalroosts or feeding sites are only used at night, either habitually or for transitory visits.
They are tpically shallow caves and shelters that are well lit during the day. They are often high
in the strata andnhay be well opoorly insulated from the elements. Thafgen contain guano
scatters and/anidden(s) of various size&®ntaining guano and food scradpg these remains are
sometimes removed by rainfalisturbed by various larger mammals and marsupials such as
macropods and goagd/orremoved byw ar i et i es of Adung beetl eo

the scats (autho6 s  u n pobseryatiossh e d
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Diurnal roosts are caves and mine adits that are deeper and more complex. They typically have
one or more large chambers at or beyond the twilight area with additional fissures or chambers at
the rear in the fully dark regisn They have a minimum roof height in the chambers of 2 to 3 m
providing protection from attack by terrestrial predators. They are aftamdlevels orlower in
the strata and are well insulated overhead providing a stable temperature environment. They
typically contain multiplescat piles andhiddens of guano and food remains that include feathers

and skeletal material.

Maternity roosts aréiurnal roosts that provide additional featulested abovehat are able to
support a reproducing population. Beefeaturesusually include an interior chamber that is
rising toward the rear thereby trapping warmer and more humid air at the top alkuiteigly

benignconditions to form during the period when reproductive females and pups are present.

Being carnivorous predatorgiuring a nights foraging they majso hang for short periods in
anydeep overhang, shelter or cave with a high enough caititgebranchoverhead a cleared
patch of ground for feeding or restimg an opportunistic basis. Thesgesare not routinely
visited and show no evidence of Ghost bat presence.

14 Summary of Previous Bat Surveys

Prior to 20¥ there have been a number of fauna surveys commissiondRiobyinto and
predecessorns thelower Robe valleyhat have included bat species listings. Thedieated the
presence of both significant species foraging across the area. More recent surveysuairie
2015 and 2016summarised irtable 1 belowand including cavesn Mesas F and G whose
assessments are included attachmentB herein indicated thatthe Ghost bat are roosting
locally and include maternity col@s on Mesa B andF, plus other diurnal roostandidatest

various othemesas
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Table 1. Summary of Fauna Surveys that Include Ghost Bat records in thiRobe valley.

Date Reference Ghost bat activity detected
) 1 Ghost bat sighted at cave on Mesar#or to
2006 Biota (2006)
commencement of mining.
2009 Biota (2009) 1 Ghost batharptrapped at Mesa G
2010 Biota (2010) 1 Group of Ghost bats sighted at Mesa F cave(MF
) ) 9 Visual sightings of Ghost bat$ several cavewithin
2014 Biologic (2014)
10 km of thdower Robe Riverin the Yarraloola district.
1 Mid Robe survey where Ghost bats were detected :
several locations between Metaand2405A Diurnal
2015 Astron (2015) ) . »
roost candidates identified at Mesas 2400E, 2402B an
nearby 2403E
1 Ghost bat echolocation calls detected at Mésand
surroundingarea. Anumber ofshelters/caves with scats
2015 Astron (2016)

2015, 16 and 1

2016

2016

2017

RTIO internal heritage

staff

Bat Call (2016a, kxl)

Astron (2017)

RTIO internal ecologist

recorded Diurnal roost candidates identified on Mesas (

and H and in hills south of Mesa H.

1 Surveys of caves and shelters on varimesas
Several candidatéiurnal roosts identifiedn Mesas B, C,
GandH

1 Ghost bawisual sightings, cave assessments and
echolocation calls detected at mesas between B and
Maternity roost cave identified at Mesa ®andidate

diurnal roost identified on Mesa C.

9 Ghost bat echolocation calls detectestaatous mesam

East Deepdale and Middle Roaeda number of

shelters/caves with scats recorded

1 Ghost bat seen at Mesa HcatveH27. Presence
detected at Mesa¢ave MF01. Maternity roost
candidate identified near Jimmawurrada Crégdt Call
2017b)
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Date Reference Ghost bat activity detected
1 Visual sightings including bats, middens and scats af
echolocation call detections leltesas A, B, C, D, F, G,
2017 Bat Call (2017a, b, c, c

H. Maternity roost identified at Mesa Biurnal roosts
identified at Mesas G and H.
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2.0 Survey and Assessment Methods

2.1  Categorisation of status oimesas.

Mesas were measured for area and perimeter using aerial photography available on GOOGLE
EARTH PRO. The complete perimeter of the upper cap of each mesa was outlined with a
polygon and the area and perimeter length recorded. The length of the retadsedged

perimeter was then measuredy.figure 3.

Figure 3. An example of the assessment of the size, perimeter length and state of preservation of the original
mesaescarpment Mesa2400Ein the Mid Robe valley. The white polygon surrounds the original nesa top
cap. The red linesindicate the extent of the retained original perimeter containing caves, shelters and
overhangs.The extent of the perimeterremoved by miningis indicated by the visible overburden dumped
along its length (dark brown scree outside polygon). The retained perimeter with original talus or abandoned
haul track below is the light colour areasmmediately outside the polygon.

Each mesa was then cgteised for the extent of mining operations carried out. These operations

covered:

1 Mesain original state.
1 Initial resource evaluation including track building akeletaldrilling.

1 Resource evaluation drilling on close grid patterns down to 50 m spacing.
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