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Executive Summary

Rio Tinto commissioned Bat Call WA (Bat Call) to undertakdasagetedassessment of bat
conservation valuesf caves at MesH. This resourceas locatedin the Robe River valle$7 km

south west of Pannawonica the Pilbara region of Western Australighis assesment was
completed in parallel with a broader assessment of bat conservation values across the entire Robe

River that is the subject of a separate report.

Level one and twdauna surveys have been conducted in the greaously most recently by
Astron Environmental Servicas 2015/16 Two bat species of conservation significance have
been recorded within the area, namely Pilbararneakd batRhinonicteris aurantip (Pilbara

form of the Orange leafosed batYPLNb) and Ghost batMacroderma ggas), both listed as
Vulnerable undeFederal andstate legislationPLNb have been assessed as using Mesa H for
foraging while originating from a yet to be discovered roost further to the south or east (e.g. Bat
Call 2016, 2017).Multiple Ghost bat recals including echolocation recordingsyisual
observations and cave middens have been detected within and adjacent to the st(elyg.area
Biota 2009 Astron 2016; Astron 2017)

This survey was designed to provide an assessment of the conservation cakesafssociated
with the presenceof Ghost batsat MesaH. A visual assessment of cave environments and an
extensive search for Ghost bat presence, incluthogtingbats, was carried out. Ghost bat
presenceon MesaH was determined to beregular with the mesa being used faocturnal
foraging and occasional diurnal roostiighost bat presence, in the form of guano and middens,
was recorded across all of the different areas inspdeteden of twenty four sites were found to
be used or suitable forsa by the speciesNo colonies of diurnally roosting Ghost bats were
found Two caves on MesaH (MH16-34 and ACO4)werefound to have the characteristics of
diurnal rooss for the speciesvith the possibility of occasional use as matermagss. Eight
sites on Mesal were assessed to be nocturnal feeding.sidee site south of Mesa H in the
nearby Buckland Hillsvasalsoassessed to lzenocturnal feeding siteThirteensiteson MesaH

were determined tbe not currently used bghost bag and not suitabléor regular occupancyA
number ofadditionaloverhangs nearby the caves and shelters were also assessed for signs of

Ghost bat use but none were found

The cave and surroundingnvironmeng at MesaH were found to be supportirfigragingGhost
batsoriginating from either the Buckland Hills to the south, Yeera Bluff betweesass and H

or the Three Peak Hills to the nontlest Two diurnal roostcaves with maternity cavepotential

Bat Call WA 4 of 46 7/07/2017



Mesa H Cave Assessment, April 2@15sueFinal

have been confirmedThese are located in proctive gullies and arassociated with a number
of nearby caves and shelters providing a series of escape and nocturnal foraging opportunities
including the presence of the Robe River riparian zoegJired by the species for successful

reproduction
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1.0 Introduction.

1.1 Project Background

Rio Tinto commissioned Bat Call to undertakéaagetedassessment of bat conservation values
at the MesaH depositlocated approximatel§7 kilometres (km)southwestof Pannawonican

the Robe River valleyin the Rbara region of Western Australia (WAfigure 1.Rio Tintois
consideringsustaining its Robe Valley operations by including additional deposits to replace ore
supplyfrom the Mesa J operations as it nears the end of its minénli@mmary, thelanned
mining operation would involve the following main components and activities in addition to the

existing approved operations:

1 progressive open pit mining of ore and overburden fikde@saH using similar open pit
mining techniques to those currently usedvigsaJ. These operations are planned to
remove the inner core of the mesa while leaving the rocky face of the perimeter intact to

awidth of at least 20m at the mesa surface,
1 placement obverburden in oubf-pit waste dumpsadjacent to thenesa and
9 construction and use of haul and access roads to the minevitteaghe mesa.

Recent surveys have identified tiab species otave roostindatof conservation significance
are presenin the area, the Ghost batWldcroderma gigas and the Pilbara leafosed bat
(Rhinonicteris aurantip (PLNb). PLNb have been assessed as using the Mdsadoraging
while originating from a yet to be discovered roost further to the south o(EstsCall 2016,
2017) Multiple Ghost batrecords includingecholocation recordingsjsual observations and
cave middens have been detected within and adjacent to the studiBiatea2®9; Astron
2016; Astron 201y

The purpose of thisurveywas to assess tlownservation values of cavpstentiallyassociated
with Ghost bats at MesH that had been previously identified bgpth external and internal
resources This involved a visual assessment of cageometry andenvironments and an
extensive search for Ghdsat presence, including batlonies and/or middensThe study area is

shown infigure 1. It includes the perimeter dlesa Hincludingits major central gully
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1.2 Existing Environment &obe Valley Mesaand Surrounds
Topography

The Robe River Valley mesasover an exnsive area beginning at Mesa akhd running
approximately 100 km upstream. Mdddies immediately adjacent to that river riparian zohe.
is roughly circularand is 35 km in diameterand stands approximately 50 mgher than a flat
plain that is crossed by the rivéris bisected by a major gully running south to north toward the

Robe River riparian zone
Geology

MesaH is a tertiaryRobe Pisolite iron ore deposélso known as a Channel Iron Deposit (CID),
incised with deep wgllies around the perimeter It has overhangs, shelters and caves along

extensive lengths of the perimeterd the central gullye.g. plate 1
Overhangs, shelters and caves are defined herein as:

1 Overhangs are shallow hollows in a raeaéll with a distinct roof structure. Their shape is
such that they are fully lit by sunlight to their back wall. Their depth is typically 2rio 5

1 Shelters are deeper hollows or shallow caves in the rock wall thatbging structures
from 10 to >5 m. They offer significant protection from predators and the weather
typically 5 to 15 m deep arfthve dark twilight conditions aheir rear extremities. Some
have domed areas in their ceilings offermmcturnalroostingand feedingopportunities

to Glost batsSome are occasionally used diurnally.

1 Caves are defined as deep structures of various hgvghiths and depths that avery
dark in their deeper recessa$iey often have additional rear chamber(s) separated from
the entrance by a constrictipoint(s). Those chambers that have ceiling heights of over

2.5m offer excellent 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 rdcstrata behindr above If thesecavities are
almost fully enclosedhaveentrance cracks large enougimd can retain high levels of
humidity, they provideroosting opportunities for PLN&nd Ghost bats

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

strata forming numerous shallow sheltersmid and higher levels of the wall$here are a
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number of deeper caves formed in the Pisolite at mid and higher levels of the mesa walls but
these rarely extend beydd5m in depthMost shelters and caves were fourmdthe mesa sliff

walls ator just abovehe top of the talus slope
Land Systemgafter Van Vreeswylet al.2004)

MesasH includingthe gillies and the surroundingravellyplainsare elements of thiRobe Land
System.lt is alow limonite mesa that support spinifex grasslands soadteredSnappy Gura
The lower slopes and adjacent gravelly plains support spinifex grasslahdgparseAcacia and

Eucalypt shrubsvith low trees that sometimes fortimckets

The adjacent Robe River is a very complex and productive Imearchannel and flood plain
with a Eucalyptus and Melaleuca woodland over tall Acacia and Petalosiylibland. lis an
element of thé i | b RiveraLansl System

The Buckland Hills to the south of Mesa H and Yeera Blafthe westare rugged jaspilite
ridges and mountains of the Newman Land System suppafpiagshrublands andpen low

woodlandsof Grevillia and Eucalypbver hummock grasses.
Climate

The climate in the district is serdesert tropical. Mean monthly minimum and maximum
temperatures the lower Robe Valleyange from12 to 41 degree<Celsius {C). Annual rainfall
is extremely variable and averagé®0 mm, usually in cyclonic or thundeésm eventduring
the northem wet seasonThe northerndry season lasts from May to November anithter

rainfall is uncommon.
Water Sources

Drainage systems in the immediate area are associateéptigmeral gullies on the perimeters

of the mesas that run into the Robe River drainage system. That riparian zone has a number of
permanentind ephemergbools along its lengtlsuch as Gnieraoora Pool at the base of Yeera
Bluff.
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Plate 1. Example of theoresence of overhangs and shelters along the perimeters and within the

incised gullies on Mesa HThis view is of the Cave H18, H19 complex.

375,000 mE 400,000 mE 425,000 mE 450,000 mE

P
24008

MesalM™ ¥ 2400A 2400E

Mesa.l'minor; 24028

| —

— V4 2400 £12402D

Mesall ARG = 0

R , =
MeSAlEh SRR T MesalG g - 2400C [12400G] =

_
Mesal|D Y e A i 2400D) 2401A" 2402
2403C

NW 000'009'Z

2403D,

LEGEND

Mine

Resource and Mineral
Inventory Outline

Railway
Iron Ore (WA)

7,575,000 mN
NW 000'G45'2

1 OJuI OTY]

Highway

Major Road

1 D0e

Major Creek/River

Figure 1: Location

A

SCALE

0 5

Drawn: T.Murphy Plan No: PDE0151856v2 T ———
Date: June, 2017 Proj: MGAS4 (Zone 50) 1:350 000 @ A4
! 1 |
375,000 mE 400,000 mE 425,000 mE 450,000 mE

Figure 1. General Arrangement ofRobeRiver valley mining area.

Bat Call WA 90f 46 7/07/2017




Mesa H Cave Assessment, April 2@15sueFinal

1.3 Bats of Conservation Significance

The Pilbara region contains 17 species of microbat, and of th&skave tke potential to be

found in the Mesd&s-H vicinity (Van Dyke and Strahan 2008, McKenzie and Bullen 2009). A
number of fauna surveyacluding targeted bat surveysve been previously nducted in the

area, most recently bAstronin 2015and 2016and internaRio Tinto ecologists in 208-17, see

table 1.Two Pilbara bat species of conservation significance have been recorded in the area, the
Ghost batacroderma 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 sbog especially foitheir maternity colores The Ghost

bat 6s foraging strategy atimacarhivogus predatorpshunique ni c
in Australian microbatsT h e P i GhHost baa ansPLNb populations are isolated from

A u s t r @heripa@pdlagions that are extant across the mesic tropics by the uninhahridble
zoneof the Great Sandy Desérto t he north and east. Both spe
as they are sentdesert adapted populations that hapecific roostingequirements. Th&host

bat has suffered significant range loss in historical tifhbs. reasons for the range contraction

are open to speculatidiut it is know that the species sensitiveto disturbancde.g.Richards

et al 2008 Woinarskiet al.2014).

The PLNb has been detected foraging acrossnémas in theMiddle Robe valley A roost has
notbeen identifiedn MesaH and echolocation records indicate that it lies to the south ookast

Mesa H or J
The Ghost bat has also been detectddimithe study area.
1.3.1 Ghost batNlacroderma gigas

The Ghost bats listed asVulnerable under theommonwealthEnvironmentProtection and
Biodiversity Act 1999(EPBC Act) Vulnerable underthe Western AustralianWildlife
Conservation Ac{1950) and Vulnerable C1 (a vulnerable species numbering less than 10,000
and in decline) under the IUCN Redlist (IU@817). The listing is on the basis of thmpact of

loss of suitable roogipportunities The Pilbara Ghost bat population is estimated at -PH0®

based on recently published estimates (approximately 600, N.L. McKenzie pers. comm. in [UCN
2016; approximately 20 O , Ar mstrong and Anst ee 2000, A
supposedo,ndMcBehlzer 20009) and authords wunpu

from a range of surveys carried out in recent years by Pilbara mining companies, inBliading
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Tintoand other organisations, sumpnariseel mellréatered b y

Speies Scientific Committe€TSSC2016) These recent data (estimates less than 15 years old)
cover the entire Pilbaraioregion Current population estimates in the Hamersley and Chichester
subregions are approximately5B a n d 1500 r e s p epablished edhtgbase( a u t
summarised in TSSC (2016)

Ghost bats hunt their prey in two primary ways. They hunt birds andibat®-a i at cave
entrances andlsewhere bygwooping from abover from a perchTheyalsohunt ground level

prey in their targetood size range by dropping onto the prey from a perch, either tree branch or
rock outcrop.Their det inclucessmall mammals including other bats, birds, reptiles, frogs and
large insects. The proportion of food items in the diet varies with availahitity reported
foraging areas vary from a few to 10 km from the roost c@we Ghost bat carcass was found
recently entangled in a barbed wire femtceghe Fortescue Marstver 12 km from the nearest
cave forming rocky strata suitable for roost{i&gephernvan Leeuwen pers. comm.)

Along the lower Robe River valleyuttiple Ghost batecords including visual observations and
the presence of cave middens have been detentid various nesaswithin and adjaent to the

study areat@ble J.

Ghost bat breedingolonies are known from a small number of maternity roosts in the Pilbara
and reproduce during the northern wet sea3twe largest of theseoloniesare in abandoned

mines in the Chichester subregion and number up to several hundredtr@rg and Anstee
2000). Hamerslefrangepopulations argypically between 5 an@5 individuals in local groups
(aut hor 6s u n p u There sihomal knowma kargeh pesngahent maternity roost
(unpublishedassesmentby the authornumbering over 70dis in the lower Robe River valley

of the Hamersley subregiokor t hese groups to persist the
roosting opportunities, at least one deep cave with characteristics of a maternityncdtgke
caves/shelters and overhangs in close proximity offering noctuewding and refuge
opportunitiesa productive set of gullies and gorges locally, a productive foraging area within 5
to 10 km radius, usually including a good quality ripartamridor or ephemeral fresh water lake
bedand appropriate protection from human inte
groupsare known to reproduce in good years using suitable natural roost Ezsewles are a

group numbering 5 to 10 includy reproducing females at West Angeles camnesd80 Dr Nic

Dunlop pers. comm. a small group including reproducing females aaves at
Nammuldi/Silvergrass arddlamersley Iron 1999 observation of a heavily pregnant female at a

cavenear Mt Robinsomy the author in 2013 aralgroup numberin@4 includingfour juveniles

Bat Call WA 110f 46 7/07/2017



Mesa H Cave Assessment, April 2@15sueFinal
atanothercavenear Mt Robinson in 201%r . Mo r g a nper® @dtha)n The Ghost bat

is also known to spread great distances on an annual cycle from these locations depending up
seasonal weather conditions and availability of suitable day rdgstsadic ecordsof Pilbara
Ghost bathave been identified in the Gascoyne (audhanpublished data) and the Little Sandy
Desert (sightings bW.H. Butler at Durba Springn 1971 ad others since). éhetic 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 roostg¢hat may be permanent semipermanensitesand maternity roostthat

are diurnal roostwith therange of characteristics allowimggularor permamntoccupancy

Nocturnalroosts or feeding sites are only used at night, either habitually or for transitory visits.
They are typically shallow caves and shelters that are well lit during the day. They are often high
in the strata andhay be well ompoorly insulated from the elements. Theften contain guano
scatters and/anidden(s) of various size&®ntaining guano and food scrdps these remains are
someti mes removed by rainfaldl and/ or variet.i

scats (aut h obsénatiomsnpubl i shed

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 regions. They have a minimum roof height in the chambers of 2 to 3 m
providing protection from attack by terrestrial predators.yTdre ofterat midlevels 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.

Matemity roosts araliurnal roosts that provide additional featutesthose listecgbovethat are
able to support a reproducing population. These feats@allyincludean interior chamber that
is rising toward the rear thereby trapping warmer and morechaimat the top allowinguitable

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

Being predators during a nighis foraging they maylso hang for short periods iany deep
overhang, shelter or cave with a high enough ceitingree branchabovea cleared patch of
ground for feeding or restingn an opportunistic basis. Thesigesare not routinely visited and

usuallyshow no evidence of Ghost bat presence.
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1.3.2 Pilbara leafnosed bat Rhinonicteris aurantia

ThePLNbi s | i st ed ansler theftderalErviroanehtlerd@giection and Biodiversity
Act 1999(EPBC Act)and by the Western AustraliarWildlife Conservation Ac{1950) This
listing is on the basisf the impacbn its populatiorof theloss of suitable roosts with the correct

microclimate.

The PLNb requires roostsvith very specific requirements of high temperature and humidrty
survival in the Pilbara. These are warm deep and humid eanebkstoricalundergroundnines
The humidity required is higher than the Ghost bpproacing 100%. The species is subject to
rapid dehydration and death within a day if removed frismoost. It is known to have a usual
foraging range up t@0 km from itsprimary roost cave@ullen 2013) It also appears to spread
from these roost® satellite roostsvhen wet season conditions allow and to consolidate foack

permanent siteduring dryperiods
14 Summary of Previous Bat Surveys

Prior to 20%, a number ofthe fauna surveys commissioned Byo Tinto in the lower Robe
River valley have included microbat species listings. Thesticated the presence of both
significant species foraging across the area (e.g. Bat Call 2010). More recent sumeg®uar
since2015,summarised irtable 1 below indicated thathe Ghost bat may be roosting locally
and may include a maternity colony at Mésand thatthe PLNb was foragingenerallyacross

all Robe valleymesa but not roosting on Mesa.H

Table 1. Summary of Fauna Surveys that Include Ghost Bat records in the MebsaDistrict

Date Reference Ghost bat activity detected

2009 Biota (2009) 1 Ghost batdarp trapped at Mesa G

9 Ghost bat echolocation calls detected at Mésada

2015 Astron (2016) ]
number ofshelters/caves with scats recorded
1 Ghost bat echolocation calls detected at Mesa Gaand
2016 Astron (2017)
number ofshelters/caves with scats recorded

RTIO internal

2017 ) 1 Ghost baseenat caveH270on Mesa H
ecologists
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2.0 Survey and Assessment Methods

A survey consisting ofhreedaysfield work was completedh April 2017 (9" to 11™ April) on
MesaH. Twentyfour sites were assesspllis nearby overhangs and shallow shelters

The fieldworkfocussed on the assessmenpatential roostindgiabitat of Ghost bahatprevious
surveys hadndicated were important fahis specieskight sitedisted as Ghost bat habitat were
assessed.In addition, B cavegshelterson Mesa H that the Rio Tinto heritage surveys had
recorded with depths greater than 10m were aistudedin the survey Three previously

unrecorded deep shelters suitable for Ghost bat use were also found and assessed.

On an opportunistic basis, a saedary set of overhangs and shelters recorded by the heritage
surveys ¢ftenwithin 100mof the primary cavgswvere also searched.

2.1  Survey Team, Timing and Weather

The survey team consisted wio experiencd ecologists.Ms Tenielle Brown(Rio Tinto) was
team leaderandMr Robert Bullen(Bat Call)acted as princigl ecologist.

The northernwet season 02016-17 waswetterthan averagén the Pilbara regionHeavy ain

fell in the district in thethree monthgrior to the survey wittb35 mm being recordedt the

Bureau of Meteorology station @annawonica (Bureau of Meteorology station No 5069)
between January and Marchis rain continued until a week prior to the survélye weather

during the assessment was typical late wet season conditions being hot and dry with temperatures
betweer20 and40°C.

Sunset and sunrise werel@09and 0626 during the surveyhile dusk and dawn civil twilight

were at 181 and 0604 respectively. The moophasewasfull.
2.2  Survey Techniques

The survey was designed #&ssess lhGhost bat (and ry PLNb) roost cave candidateto
review cave morphology, geology and cave conditiamslto narrow down the list of potential
Ghost bat mateity and/or PLNb roost caves. These visits were completed during daylight
hours.Caves and shelters were enteadigr a rigorous safety inspection thatsesseg@otential
hazardous rock structurdsach was then measured for height, width and depth adwagd held
laser (Bosch model PL-B0). Somecaves and gorges had been surveyed earliéskpn for
evidence of Ghost bat activity including the presence of middens and scats tdqmeyimeter

of MesaH, twenty foursiteswere visited and werassessed by their attributes as probable night
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feeding locations, seasonal day roost candidates or permanématiEyity roost candidates.

Numerousoverhangs and shallow shelters identified by the Rio Tinto heritage surveyors near
these sites were alsssessedl'hese combined totals constituted all potential Ghost bat roost
caves and sheltepgeviously knowror identifiedduring the survey on the two mesas.

The presence of Ghost bat was confirmed by either of the following observations:

1 Visual observabtn of a large pale bat entering or departing the cave. Note that the Ghost

bat is distinctive in being much larger than any other cave dwelling bat in the region; or

1 Detectionof Ghost bat scats or middens on the floor of the caves or shelters gpited

Plate 2. Typical Ghost bat midden containing scats and feathers on the floor aefcave

Caves and Shelters were then classites mat er nal , di ur nabasedonoct u
the cave characteristics and evidence fourtd.eT fin ot us e dwas appliedsvhenf i c a
there isunsuitable characteristics such as low ceilifypically <1.5m)and/or shallow depth
(typically < 5m) with no physical evidence or other record such as a sighting or echolocation

recording.

Observations of bat species other than the two conservation significant species were not recorded

during this assessment.
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2.3 Survey Effort

Sites previously identified were approacheam either the top rim or from the plain bel@and
scanned visuallfor the presence of caveSaves were assessed for safe eainy sectionsf the
perimeter that showed cave forming strata were then walked at the height of the top of the talus
slope where the caves were most commiomenty four caves and shelters were sl see

figure 2 and assessddr Ghost bat presenc@neecologist enteredachcave following agreed

Rio Tinto health and safety guidelines covering personal protective equipment (PPE), access
limitations and communication strategies. The cave interior was searched for evidence of Ghost
bat roosting including the presence of middandadult Ghost bat T h es sécend mé&mber
remained at the entrance to observe any Ghost bat that might depart the cave behind the observel
inside, a commortbehaviour ofthis speciesAny Ghost bat that depared and/or enteed the

caves owere seelflying close to the entrance wtherebyrecorded visuallyAny that departed

could betracked visually to record the alternative cave or shelter that thegtezed.

Figure 2 MesaH with locations of caves and shelters assessed during the survey.
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2.4  Survey Limitations

The primary objective of the survey was the characterisatigbhoft batactivity on MesaH.
All aspects of the suey including site access using 4\WMieam makaip and experience levels,

equipment used, logistics and safety support provideRlioyinto were suitable for the task.
No activities were undertaken that could cause harm to the bats present.

Detailed internal dimensions of a cave and its daytime use by bats cannot be reliably determined
from the entrance or by the size of the entrance. Erftrgaodidate caves was therefore
necessaryto confirm internal characteristics including the bat species present. (Note that
distinctive Ghost bat social calls hedrdm the entranceor Ghost bat seen departing caves in
daylight following the approach of survey partissrve to confirm the presence of Ghostbat

butdo notprovide information ortheir numbers or maternity status).

Detailed interior searches of caves were carried out under ttieliges of theRio Tinto safety
procedures. These prohibited entry into any cave that was deemed to have an unstable ceiling as
characterised bipose rockoverhead or around the entranbeavy cracking or the presence of
freshslab like roof material féen to the floor. These procedures also prohibéetty intoany

chamber that required sliding on stomach or back or that required climbing or descending 2 m
using rockclimbing techniques. The rear areas of some caves could therefore not be searched
conpletely and thepossiblepresence and number of Ghostdiatsuch cavesvas thereforeot

confirmedabsolutely

Due to the porous nature of the Robe Pisolite and the very high number of cracks and sinuous

tubes and pipethroughout the strata, the flooo$ a number of caves had been washed clean of

any evidence of Ghost bat occupation by the preceding heavy rain. In addition most caves were

inhabited by a species of beetle that is known to act as a scat cleaner thereby removing Ghost bat
scats This combmnation resulted in fewer caves being identified with scats than expected from

the previous surveys.
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3.0 Results

A number of observations of Ghost daniddensand scat pilesvere madeduring this
assessmentwith Ghost bat presencand foraging activityconfirmed generally around the
perimeter. In additionwo diurnal roost cavewith the characteristics ajccasionalmaternity

rooss have been located on Mes#, figure 3

Assessments of each cave and observations of Ghost bat activity are provideddisoR,

with detailed characteristics of the caves examined including floorplans and dimensions in
Attachment AMost caves were found to be less than 20 m deep and therefore not expected to be
impacted by the mining behind thecédale.Caves MH16-34 andAC4 werefound to be over 30

m deep depths that are significant when planning tloade to be retained

Elevensiteswere assessed as beisigitable forroostingby Ghost bats includingwo diurnal
roostcavesandnine nocturnal roosshelters Note that this total includeshelter AQ5 that is in

the Buckland Hills BIF straté@Newman land systengdjacent to Mesa Hlhe two assessed as
diurnal roost caves afdH16-34 (50K 4158157595659, a simple linear chamber 30 m deep
with a single high dome at the distal end, and cave AC04 (50K 417586 7594895), a more
complex cave with six ceiling domes between 2.5 and 3.9 m high along its |Bagthwere
assessed as being maternity cave candiddttesugh no evidence agignificantGhost bat use of

this type was found during the survey. CaveOA®ad a number of scats present.
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-
HOASAOAEMEL 115445
Opp.3S

Figure 3. MesaH caves and shelters wherpositive Ghost batassessmenta/ere made.The red dots
denote the diurnal cave MH16-34 and ACO4 Yellow dots denote caves/shelters assessed as
nocturnal feedingroosts
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Table 2. Summary ofcavesvisited on Mesa Hand assessedor Ghost bat usage.

Assessedshost Bat

Cave Easting  Northing Observations
roost type
Shelter with a low internal dome.
HO1-A01 MH15- 44 417270 7595276 Several overhangs to the north anc  Nocturnal feeding roost
south.Ghost bat guano present
H2 414628 7597699  OverhangNo Ghost bat guano presel  Overhang onlyNot used
A series of overhangs along cliff face
H3,H4 H5H6H7 414730 7597728 Overhang onlyNot used
No Ghost bat guano present
Shelter with low roofNo Ghost bat
H16 41266 7596488 guano presenAddmo_naI gverhangs Shelteronly. Not used
nearty and on opposite side of gully
with no Ghosbat evidence.
H18 415164 7596495 Shallow cave with two low domes. N Nocturnal feeding roost
Ghost bat guano present
H19 415126 7596488  oneierwithlowroofNo Ghostbat g oo Not used
guano present
H24 416776 7596072  Overhang. Ndshost bat guano presel Overhang onlyNot used
Deep shelter with two low internal
H27 416587 7596590 domes. Several overhangs to the no  Nocturnal feeding roost
and south. N@&host bat guano presel
Shelter with several overhangs to th Shelter onlvNot reqular]
H34 415315 7595811  east and west. NGhost bat guano uyse ; gutarly
present
H36 415667 7505692 Unable to approach dye t(? steep clit Shallow shelter onlyNot
Assessed from opposite side of gull used
MHI5-13MH1514 417252 7504383, -|eierwith &igh pipe inroofGhost o1 feeding roost
bat guano present
MH15-25 H29 416571 7597124 Shelter with overhangs to west and Shelter onlyNot regularly
east. NaGhost bat guano present used
MH15-47 417248 7595912 Shelter with low roof. Ndshost bat Not used
guano present
Shelter with low roof. Ndshost bat
MH15-95 414938 7597150 guano presentias add|t|ona|. Not regularlyused
overhangs nearby and on opposite f:
with no Ghost bat evidence.
MH15-96 414925 7597127 Shelter with low roof. Ndshost bat Not used
guano present
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Assessedshost Bat

Cave Easting  Northing Observations
roost type
MH15-97 414899 7597103 Shelter with low roof. N&shost bat Not used
guano present
MH16-34 415815 7595655 Deep cave with a single internal donr  Diurnal roost Possible
No Ghost bat present maternal roost
MH16-35 415782 7595610 Shelter with overhangs to westanc o o1 feeding roost
opposite No Ghost bat guano preser
Diurnal roost. Occasiona|
ACO4 417586 7504895 Cave with a multiple internal domes use gs a maternal roost
Ghost bascatspresent possiblebut no current
evidence of use this yeal|
ACO5 417109 7593285 Cave with a single internal dome. -\ |1 feeding roost
Ghost bascatspresent
Shelter with overhangat creek level
ACO6 418068 7592683 to theeast. NoGhost bat guano ~ Soer Onllﬁg'gt regularly
present
Deep shelter with several overhangs
MH-Opp 1S 415625 7595659 the east and west. NBhost bat guana Nocturnal feeding roost
present
Deep shelter with several overhangs .
MH-Opp 2S 416948 759%585 thenorth No Ghost bat guano preser Nocturnal feeding roost
D hel ith I h .
MH-Opp 3S 417330 75332 ~ DoeP shelter with several overhangs o oot feeding roost

thesouth No Ghost bat guano preser

Note: All coordinates areone 50K.
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Attachment A: Characteristics of caves examined during this study.

Note that unboxed dimensions indicate cave/sheltdth anddepth and boxed r A d o me
h e i g($olidocircles) dimensions indicateceiling heights. Dotted ellipses indicate the
locations of Ghost bat middens or scat piles.

MesaH Shelter HO1-A01 MH15-44:

Assessed Ghost bat usage: Coordinates

Nocturnal shelter with Ghost bat scats. 50K 4172707593276

Entrance safe or unsafe to approach: Basic Geology:.Land system at site
Assessed safe Robe Pisolite mes&obe

Entrance type and dimsi WxH (m): Entrance Orientation:

Single wide entrance 9.0 x 1.5 m South

Cave Grouping: Insulation from surface above:

Shelterhas additional shallow overhangs Middle of locallandscape
along gully wall to the north and south

Cave Type: Internal domed chamber:

Shelter is 8 ndeepwith low roof andone low | Yes. 25 m high

dome.

Rear passages that my have roosts: Internal temp. and relative humidity:
No. Ambient

Local foraging opportunities: Current distance to disturbance:

Excellent,In centralMesaH gully that opens | Mesa Jnineis 2.5km distant. Resource
onto theRobe River riparian zone. evaluation drilling nearby on mesa top.

Cave floorplan and entrance photo:
ﬁJ

GB scats in
this area
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Assessed Ghost bat usage:

Shallow shelter/Overhang onljMo Gb guano

present. Not used.

Coordinates:

50K 4146287597699

Entrance safe or unsafe to approach:

Assessed safe

Basic Geology:.Land system at site

Robe Pisolite mesd&obe

Entrance type and dimsi WxH (m):

Wide shallowshelter

Entrance Orientation:

North

Cave Grouping:

Shelteris a part of a complex of shelters an
overhang®verlooking the Robe River

Insulation from surface above:

¢ Middle oflocallandscape

Cave Type:
Shallow shelter ~Bn deep

Internal domed chamber:

No

Rear passages that may have roosts:

No.

Internal temp. and relative humidity:

Ambient

Local foraging opportunities:

Excellent, Mes&d is adjacent to Robe River
riparian zone.

Current distance to disturbance:

Mesa Jnineis 6 km distant. Resaue
evaluation drilling nearby on mesa top.

Cave floorplan and entrance photo:
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MesaH Shelters H3, H4, H5, H6, H7

Assessed Ghost bat usage:

Shallow shelter/Overhang only. No GB guat

present. Not used

Coordinates:

50K 4147307597728

Entrance safeor unsafe to approach:

Assessed safe

Basic Geology:.Land system at site

Robe Pisolite mesd&obe

Entrance type and dimsi WxH (m):

A series of wide shallow overhangs

Entrance Orientation:

North

Cave Grouping:

A complex of shelters and overharadsng
cliff face.

Insulation from surface above:

Middle of locallandscape

Cave Type:
Shallow shelter ~Bn deep

Internal domed chamber:

No

Rear passages that may have roosts:

No

Internal temp. and relative humidity:

Ambient

Local foraging opportunities:

Excellent, Mes&d is adjacent to Robe River

riparian zone.

Current distance to disturbance:

Mesa Jmineis 6 km distant. Resource
evaluation drilling nearby on mesa top.

Cave floorplan and entrance photo:
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