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Final Reporit Emerald quollpther target faunand habitat
monitoringJuly 201¢ Feb 2019

Executive Summary

1

Six, 306.25a @amera trap monitoringlots, eachconsisting of 36 camera stationsere
established on the northern Atherton Tablelands

We lost access to one of these sites and were unable to locate a replacement site, leaving
five sites in operatioduringour six sampling sessions between July2@hd March 2019.

Camera traps recorded 712 independent detections of northern quolls over the two wtars
the five sites and 216 camera statioiBetween 33 and 7#btal individual quolls were
detectedduring each of the six sampling sessiarsd thenumbers ofindividualsat any site
rangedfrom O to 29 individualg any single session.

Quoll occupacyof the stes(i.e. proportion of camera stations detecting a qudilring any
sessionyanged from 0 (where no quolls were detecjad 0.818 with a mean 0.328
(SDB0.217). Modelled occupancy at each site ranfyedn 0 to 0.81201with a mean

0.51037 (SB0.192)

Very low numbers of feral cats were recorded on three offilve sites (including the two Mt
Emerald sites), very low numbers of dingoes were recorded on all sites and low numbers of
pigs were recorded on 4 of the five sites (including the two Mt Emertdd)s Cane toads

were recorded on all sites.

There is no stistical evidence thakestimated population sizeof quollschanged in

response to the construction works at Mt Emerativer the two-years of this project

However, the raw population counts hinthat there may have been a decrease in breeding
success leadg to fewerjuvenile quolls on the MEWF siteisi Feb 2019A similar pattern

was observed at one of the control sitdPavies Creek butg | & ghSdiivedat the other

two control sites.

There isstrongstatistical evidence thathe distribution of quollsdecreased on the MEWF

site with each subsequent seasonal visjtarticularlyduringthe February 2019 juvenile
pre-breedingseasonat MElindicating adeclinein new reguits into the population

following the July 201&reeding sason

There is no evidence thabpulations ofany of the norquoll target species changed in
response to the construction works at Mmerald over the tweyears of thigroject

Given that the construction phase of MEWF works are now finalised, we would not expect to
observe any ongoing direct effects on quoll or other fauna populations. However, our
findingshere cannot be used to impthat there will be naongoirg impact on aoll

populations resulting fronaltered habitats,population dynamics omedium to longterm

effects on habitat quality resulting from landscape changes arising from the MEWF project.

Quoll habitat was assessed at 108 camera stati®his monitoring program was signed

to detect pervasive landscagevel habitat changes arising from the MEWF projecthe
event that a change in quoll populations was detected and putative drivers of that change
needed to be identified.
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1 Although we detected some changesthre quoll habitatdirectly surrounding the camera
trap stations, these changes did regnificarly differ from control sites.
1 There is no qualitative or statistical evidence thaliere has been a change in quoll habitat
at the camera trap statios as a result of the MEWF project over the twears of this
project. However, it is noted that this montoring is spatialy very localisel, as are the
impacts of the MEWF construction workand, therefore, 6 S KI @Sy Qi RANBOGE &
those impacts.

1 We make sveral recommendationdesigned to assist the continued presence and health of
the northern quollpopulation at the MEWF site

o0 A 3-season2020 monitoring session is recommend&dassess whether there has

been a continued decline in breeding success of quoll otMhEmerald sites and to
establish whether quoll occupandyas stabilised. This should follow the protocols
used here in order to render data comparable with that collected here.

o Conductearly wet season acoustsurveys foartificial cane toad breeding sites and

decommission where possibl€he spike in toad numbers at the MEL1 site in February

2019 may indicate thamadvertentcreation of artifi¢al toad breeding ponds. A survey
of these sites to identify anguchlocationsand allow their decommissioning would
be a technically simple operation with potentiallpnportant positive ecological
outcomes for quolls and the entirecosystem at thdMEWFsite.

0 Maintain a healthy dingo population at MEWIFhe two MEWBIites had the highest

incidence of cats of any of the five sites monitored (though still low). Cats are a known
predator of northern quolls and the best option for keeping them in low numisers
helping tomaintain a healthyDingo population at these site®y not undertaking
poisoning or shooting campaigns against the species there

o Full BioCondition should be repeatedhenever quoll monitoring is repeatead order

to detect pervasive vegetative habitat changes (such as intrusion of weeds or

deleterious changes in fifeequency and intensity)

Introduction
The northern quoll i& small carnivorous marsupial which occurs patcglpss northern Australia

(Woinarskiet al. 20129). Within this rangeit inhabits dry sclerophyll forest on rocky landscapes ranging
from sealevel to 1300m altitude. Northern quoll populations have sefed a catastrophic range

decline which has been attributed to cane toahinella maringBurnettet al. 196), altered fire
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regimes Woinarskiet al. 2012 and predation by feral cat-dis catusand dingoes/wild dog€anis
familiaris/dinga The declingn northern quolls appears to have started in eastern Austialithe
earlymid 1900Q, and has spread to the north and wes¥Y¢inarskiet al. 2012). Dry forests on the hills

and slopes associated with themhern Atherton Tablelands have been identified as a key refuge for
the species in norteastern Australia (Burnettt al. 2013. The Mt Emerald Windfarm (MEWF) site

has been identified as a potentially important part of that refuge, both in terms ofniln@bers of
northern quolswhich occur there, and the role of thmountainranges on which theMEWHs located,

as a corridor for gene flow between the Lamb Range population and the Herberton Range population

of the species@onroyet al.2013.

The construction of theMBEWF at Mt Emerald, far north Queenslandeceived approval from the

Audralian Commonwealth Government 2015 conditional upon implementation of awmngoing
monitoringprogram ofthe population of northern quolldasyurus hallucatysvithin the project area

FYR FdG | ydzYoSNI 2F aO2y (NPt éMEWRGIivBrithe possibilitK&a A YY SR,
quoll decline being detected at MEWF, we also collected quantitative data on key habitat attributes

and the presence of feral carnivores arahe toadsat our camera trapping stations order to be

able to better disentangle the drivers of any such dexli

The monitoring program, conducted over 8essions, has been reported as each session was

completed [ittp://mte meraldwindfarm.com.au/compliancg/and provide a qualitative assessment

of the trends inindividuals detectedmodelled population size and site occupancy of northern quolls
at the MEWF sites compared to a setredionalcontrol sites.The timing of thé monitoring coincides
with three stages in the life of northern quoll populat®im far north Queensland (S. Burnett unpubl.
data). hesestagescover theperiod immediately prior to and during the breeding season {Aulgust
each yea), the post breeding period (Octob&ovembereach yea), and the juvenilgre-breeding
phase (FebruarMarcheach yea). Thisallows us to explore at which stagayobservedpopulation
changes are occurring heseasonaprogress reportproduced to datendicated noobviouschange

in the quoll population (measured by any of the three metritssted above), nor in the habitat

parameters measurefincluding vegetative and predators or cane toads)

Thisfinal report consolidatesthe data from each surveynto a single data setpresentsdetailed
methods anda new analysisusing quantitative modelsand plotsaimed atdetecting statistically
significant changes in the abundance and occupancy of the quoll populations at the five monitoring
sites. We similarly explore whether the MEWF projeas resulted in increases in feral animals at
those sites, and whether there @ny impact on habitaattributes at our monitoring sitesOur key

findingis that, with the data collected during the twgear periodthere isinconclusve evidenceon
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whether the MEWF has had an impact on quolls. While there is no discernible impacpolaton
size there is some indication of a decline in juveniles which may hint at lowered breeding success in
the 2018 breeding seasolVe havealso identify astatisticaly significantdecrease in quoll occupancy

in MEWEF siteselative to thecontrol sites

Methods

This project utilised ngeated plotbased camera trapping of target fauaad transectbased habitat
monitoring on two impact sites within the MEWF footprint, and four control sites irstireounding
region (Figl). Each of the six sites consisted of a 6 x 6 station grid with station spaced 350m

apart. This gave 36 survey poisiscompassing 306.2ta at each survey site.

Northern quoll andother fauna speciesonitoring

Baited tral cameras were used to collect captenecapture and site occupancy data on northern quoll
Dasyurus hallucatusVild dogs/dingg Canis familiaris/dingderal catFelis catusferal domestic pig,
Sus scrofeand cane toadsRhinella marinarelative abundance (number of detéohs) was also

monitored using this method.

At each site (with the exception of sifénaioo ¢ see Table 1), fauna monitoring occurred during six,
14-day deploymentbetween July 2017 and March 2019 (Fig. 1, Table 1). We lost accesdinait®

after two rounds of monitoring (i.e. from February 2018 onwards) due to veto of our Scientific
Purposes Permitenewal applicationby the Native Title holders of that area. We therefore only

surveyed five of the original six sites for the full duration of the preplasionitoring term (Table 1).
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Fig 1. Indicative locations of thecamera trapping statns (purple circle$ at the six monitoringsitesused to
monitor northern quoll populations in the northern Atherton Tablelands from July 2017 onwards.
Monitoring site namesare displayedn white text. Local place namearein black text.The exploded \8ws
(largeyellow circles)show the orientation and placement of the camera trapegions within each site Note
that site dTinarocé was not utilised from February 2018 due to permits being denied for this airean that
point onwards Basemap: GoogleEarth Prod®cember 2017.

0

Camera trapping entailed theuse of a single Bestguarder r&il Camera Model SG990v
(www.faunatech.com.au) at each station, mounted horizontally onto a tree trunk, 150 cm above and
aimed perpendicularly to the ground (Fig. 2). In the cendf the target area, a PVC bait cannister
loaded with five chicken necks wgegged to the ground. The bait cannister consisted b@-am-
long,50-mm-diameter PVC pipe capped at both ends. At one end the cap was a vented cowling, which
would allow the scent of thaute to disperse, but which prevented animals from consuming the bait.
Trailcameras were deployed for a minimum 14 nights and programmed fbio24 operation, to take

three photographs per detection event, and to continue to capture photo bursts forras ds an
animal remained within the detection area. The flash setting wasos@candescent flash for all nigh

time imagecapture. Bait cannisters and cameras were not reloaded during the 14 days when they

were deployed.
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Table 1.Site location, sirvey timing and effort at each of the survey site§Typee refers to
whether the sie was a control or an impact sité&Coords refers to the central coordinatgStation
C3; refer Fig.1) of each site (in decimal degreesjylonitoring Sessiore refers toeachof the six
repeatsurveysat each site.

Monitoring Session

Site Type Coords 1 2 3 4 5 6
Brooklyn Control -16.65, 10/07/17 ¢ 4/10/17 ¢ 23/2/18 ¢ 18/2/19¢ 2/10/18 ¢ 19/2/19 ¢
Sanctuary 145.2538 25/07/17 18/10/17 11/03/18  02/08/18 17/10/18 11/03/19
Davies Control -17.01, 04/07/17 ¢  6/10/17 - 20/2/18 ¢ 17/7/18 ¢ 1/10/18 ¢ 18/2/19 ¢
Creek 145.5818 19/07/17 20/10/17 06/03/18 31/07/18 15/10/18  04/03/19
(Danbulla

NP)

Mt Impact -17.1603, 31/07/17¢ 23/10/17  13/3/18- 02/8/18 ¢ 18/10/18  12/3/19 ¢
Emerald 1 145.3671 15/08/17 ¢6/11/17 19/04/18 16/08/18 ¢1/11/18 27/03/19
Mt Impact -17.1793, 01/08/17¢ 24/10/17 12/3/18 ¢ 03/8/18 ¢ 18/10/18  13/3/19 -
Emerald 2 145.3872 16/08/17 ¢7/11/17 10/4/18  17/08/18 2/11/18 28/03/19
Tinaroo Control -17.1046 20/07/17¢  5/10/17 - NA NA NA NA
(Dinden 145.5324 04/08/17 20/10/17

NP)

Walsh Control -17.3637, 12/07/17¢  25/10/17 24/2/18 ¢ 19/7/18 ¢  10/10/18  25/2/19 ¢

145.3524 27/07/17 111017 10/03/18 08/08/18  24/11/18 22/03/19

Fig. 2. Trail camera deployment (left) and bait presentation (right). The camertherieft is facing
directly down at the bait cannister (Sourc®\. Foster). The bait cannister method used in this
project has theupwards end of thecannister capped with a vented cowlintp allow scent to
disperse(right).
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HabitatMonitoring

Habitat monitoring utised a modifiedBioConditionmonitoring method Eyre et al. 2015. The
standardBioConditon Monitoringprotocol wasmodified by increasinghe course woody debris plot
from 50 x 20m to 100 x 20niabitat monitoringwas undertaken at half of the cameteapping
stations and repeated during each quoll monitoring sessi@fig. 3). In keepingwith standard
BioConditionmonitoring protocols(Eyreet al. 2015), f there wereno obvioussigns ofdisturbance
such as storm, fire or constructi@@mage observed at a site, thereasures of treand course woody
debris abundance were not recorded again between sessiihsneasures werboweverrecorded
on the last survey (February 2019) regardless of Wwheta disturbance was detectedlhe
BioConditionplots were typically situated so that the camera station was the centre point of the
BioCondition transecdbut in some instanceghe landscape dictated thahe camera station was at

one end of the transect

(_JDavies Creek

(_iTinaroo

1( T
- (_Mt Emgrald 4.
(Mt Emerald-2-

Fig 3. Locations of the108 BioConditionmonitoring plots (greendots) which wereused to monitorquoll
habitat on our camera trappig sitesin the northern Atherton Tablelands from July 2017 onwards.
Monitoring site namesappearin white text. Local place namesppearin blacktext. The exploded views$
largeyellow circles)show the orientaion and placement of theBioConditionmonitoring plots within each
site. Note thatsite Tinaroo was not utilisedrom February2018onwardsdue to permitsbeing denied for
this area.Basemap: GoogleEarth Pro 9 December 2017
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Data analyses

Fauna data

The sgcies captured by each traihmera image were tagg with species and individual (in the case

of quoll) tagsusing the software programdigiKam (digikam.ord. These tagged pictures were
summarised and prepared fourther analyses usinthe packagecamtrapR(Niedbala et al. 2016
within the R statistical environmenR(Core Team, 20).8°rior to compiling species and individual
summary data, we checked that the photo creation date and time of each picture were accurate. This
was achieved by comparing tlaate TimeOiginal metadataof the photos captured at camera saep
against our fieldnotes. Where discrepancies were identified, these were corrected using the
timeshift() function incamtrapR We then compiled species record tables for each site and session
using al5-minute rule to distinguish independent detections of any spefiiedividual (i.e. if images

of a single species or individual were detected withinmiiBiutes of one another they were not
counted as separate detectig). Quolls and cats were able to #entified to individual level by their

unique coat markings. All otherrget and nontargetfauna were identified to species only.

Northern quoll populationst each site and sessiamere quantified using a number of population
metricsincluding, (i) mitmum number known to be alive (KTBA¢., minimum number of individuals
which were photographed and identified during each monitoring sessifi))a population size
estimategeneratedby the R-packageRMark (Laake 2018 and (iii)a naive occupancy€i.the number
of camera stations at which quolls were detecteapressed as a proportion of aliationg, and, (iv)

an occupancy estimate generated usthg R-packageunmarked(Fiske and Chandler 2011

RpackageRMark(Laake 2013), an interface of the program MARKite, G. C., & Burnham, K. P.
(1999), was usedo build and implement capturgecapture models for closed populatiordtis

et al. 1978. Closeepopulation models assume that a population remainghanged during the
sampling period (i.e., that there are no gaior losses of individual quolls during the 14 nights).
RMark utilizesindividual capture histories to estimate the number of quolls within the area covered
by the camera trapsThe capturaecapture modelsaccount for imperfect detection rates &stimate

the numbers of individuals likely to be present but which were not deteciéese are added to the

individuals that were detected to estimate total population size.

RMark input files weregenerated usig camtrapR We built three closeatapture modelsthe null
model (where probability of capture and recapture are constant and the same), the behavioural model
(where probability of capture and recapture are constant but different) and the-tiarying model
(where probability of capture and recapture aweith time). Goodness of fit was assessed using.AlC

When more than one model seemed plausible, model averaging was perfoivigite(et al. 2007).
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Model averaging entails a weighted averadetlte estimates of a parameter for several models,
including model selection uncertainty in the estimate of precision of the parameter, and thus

producing unconditional estimates of sampling variances andri@nees and standard errors.

Site occupancy wasstimated using the R packagemarked (Fiske and Chandler 201Lsing
occupancy modelsThese models are hierarchicah that the ecological process that influences
occupancy is modelled separately from tthetection process.The models produce estimasefor the
state variable occupancypgi) and detection probability [f), therefore accounting for imperfect
detection MacKenziest al.2017). Inputfiles forunmarkedwere also generated withiobamtrapRand
asimple null occupancy model was run. This prgtlestimates opsi(occupancyandp (detection)

probabilityfor each site at whickenoughdata were obtainedo do sa

To assess the impacts of MEWF project on gutknds in quoll population size andesoccupancy

over time were modelledPopulatbn size estimates (as calculated using capt@eapture models in
Rmark were modelled using general linear modelling. Due to seasonal changes in quoll populations,
the natural variation across the threlife-stage seasons (surveys in February, July andoka)
needed to be considered. To do so, we assessed whether population of quolls had changed from the
same season to the next one (July 2017 vs July 2018, October 2017 vs October 2018 and February
2018 vd~ebruary 2019). In other words, we modelled thHadences in population size between first

and second visior a particular time of the year. To determine a potentially different impact in MEWF
sites compared to other monitoring sites we also included site type (impact vs control sites) as a
predidor. Finally, to account for natural differences across sites saasons we includedboth
variablesas predictordn the model. To allow time trends and impact to differ depending on site, all
interactions between predictors were included, except witimé of the year. The model was simplified
using singlégerm deletions and subsequent assessment of changes in AIC, and further tests of
significance of model fit deterioration using a Fistest. See Tabbexx for more information on model
structure. Occipancy was modelled in the same way. However, because not enough data were
available to obtain sufficient occupancy estimatesiimarkedfor construction of robust models, we

used naive occupanciBecause ocupancy is a proportion (proportion of the sitdabited by quolls),
generalised linear modelling was used, with the family structure Binomial. Model simplification was
conducted by singlterm deletions and subsequent assessment of AIC, with furthetinpsof
significance of model fit deterioration Aisy” Btests. See Table8 for more information on model

structure.
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Cat dingo/dog feral pigand cane toad populationsere assessedising the number of independent
detections and naive occupanagdatafor these specieweretoo sparseor effectivemodelbuilding

approachego populationestimation.

Habitatdata

Key labitat data were summarisedt each statiorby taking (1) the number of fire events detected,
(2) thetotal length of coarse woody deisrat 20 x 100 plotg3) species richness of tregshrubs,

grasses and forb¢4) the average percent bare ground cover across nin@ tjuadrats separated by
10 m along a 100 m transech)(and the length of canopy cover arg) 6Ehrub cover along theame

100 m transect.

Changes in key habitat varials were modelledising generalised linear modellinganopy and shrub
cover,coarse woody debriand percent bare ground were modelled as a function of survey number
to investigate any trends over the twgear period in which surveys were conducted. Sintid quoll
models, we also included the site type (impact vs control sites) as a prethagoiantify differences
betweenMEWF sitesind other monitoring sites.Alsg to account for natural differences across sites
and seasons, we included both variablas predictors in the model. To allow trends to differ
depending on site all interactions betweeipredictors were included, except with time of the year.
The model was simplified using singgem deletions and subsequent assessment of changes in AlC,

and further tests of significance of model fit deterioration using a Fisbst.

Results

Quoll populations

Across tle two-year project, cameratrapping resultedin 712 independent detections of northern
quolls (Fig. 4) Between33 and 74 total individud quolls (mean=56.5 SD=14.77) were detected
across the five siteduring any sessionand the nunbers ofindividuals detectedat any site varied
from O to 29individuals(mean=11.3individuals, SB1.47) (Fig.4, AppendixA & B).




MEWF Quoll monitoring Final Report 28 June 2019

Brooklyn

404
30+ 4
20+
104 [
0-

404 I

304
20 I = &
104
0-

o

Davies Creek

Walsh

»H
o
L

30

N
o
1

104

Mt Emerald 1

40+
30

Estimated Northern quoll population size

N
o
1
ol

0- <

Mt Emerald 2

40-
301
20 i
10 - = S -~ °

0+

Ju-17  Jul-18  Oct-17 Oct-18 Feb-18 Feb-19
Session

Fig.4. The nunber of individuals detected (gregots) and theestimated population sizewith
standard erross (coloured symbols)as produced byRMark, at each of the five sites during each
monitoring sessionWhere only the coloured symbol is visible this is becausmimum observed
and estimated population sizarethe same.Because of the highly seasonal changes in quoll
populations, the xaxis is arranged to display comparable seasons adjacent to one anothezen
symbols (Julyyepresentthe quoll breeding seasorhlue symbols (Octobenepresentthe post
breeding seasonand red symbols (Febary) representthe juvenile pre-breedingseason Both Mt
Emerald sites and Davies Creek show a decrease in juvenile quolls.
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The proportion of stations at which quolls were ddtet at any site varied from @ 0.818 (mean=
0.328, S[>x0.217)(Fig. 5)Where t could be modelledising an occupancy modelling approach, the
occupancyat each siteangedO to 0.81201 (mear 0.51037, SB-0.19168)Fig.5).
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Fig.5. The naive occupacy (greydots) and the modelled population size with starald error bars
(coloured symbols) of northern quolls at each of the five sites during each monitoring session.
Because of the highly seasonal changes in quoll populations, tagis is arranged taisplay

comparable seasons adjacent to one another. Atsém a A 1 Sa ¢ KSNB 200dzL) yOe
modelled due to the small number of detections, we display naive occupancy d@hgen symbols

(July) is the quoll breeding season, blue symbols (October) isth&t-breeding season, and red

symbols (Feb) the juvenilpre-breedingseason Mt Emerald sites and Davies Creek show a

decrease in occupancy during the juveniee-breedingseason.
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When seasonal variation onsidered there is nostatisticalevidence for animpact of the MEWF
activities on thenumberof northern quolls on the Mt Emerald monitoring sit€Bable 2) However
there is a strong significant effect of time on occupaatygne Mt Emeraldsite (ME1)(Fig. 6, Table 3).
In effect, this shows that the distribution of quolls mxss the Mt Emerald siteas significantly less at
each seasonal resampling time than during tinst sample.We alsonote that at both MEWF sites,
the observed abundance breeding age aduhsJuly 2018 anduveniles in the subsequentre-
breedingphase (Fehrary 2019])s lower(though not statsticaly signficantly so)}compared to the first
round of sampling in these months in the previous yd&igs. 4 & 5)The implications of this are

explored in the Discussion below.

Table 2: Outputs of quoll popation models (N = 28). Population size (as cédéted usingRMark
models, see Methods section) was modelled as a function of time (visit number: first or second
visit for a particular time of the year) and site type (control vs impact sites) while consigthe
effects of seasonality (time of the yeqiand site using a general linear model. The only significant
predictors of population size in our data were monitoring site (Site) and time of the year (Month).
Both Mt Emerald sites and Walsh show smalkstimated quoll populations.

Estimate Std.Error t value Pr(>|t))

Intercept(Brooklyn in 19.80368 3.059293 6.473286 2.05E06
February)

Site=DaviesCreek 0.343104 3.624338 0.094667 0.925477
Site = Mt Emerald 1 -10.0456 3.624338 -2.77171 0.011431
Site = Mt Emerald 2 -7.86523 3.624338 -2.17012 0.041615
Site=Walsh -19.2246 4.1522 -4.62998 0.000144
Month =July 1.841883 2.8074 0.656082 0.518896
Month =October -3.91962 3.059293 -1.28122 0.214085

The model included 28 observations (6 sessions it except Walsh which had only 4 observations due to
no quoll detections on October 2017 and 2018 sessions). The model equitiersite + MonthwhereNis
population size (continuous variabl&jteis the monitoring site (discrete variable: Bkbm, Davies Creek,

Walsh, Mt Emerald 1, Mt Emerald 2) akldnth is the time of the year in which the surveys were conducted
(discrete variable: February, July, October). Initially, also the variablesé(continuous variable: field

session number),ral type of site (discrete variable: control, impact) were included, as well as the interactions
between all variables except wilMonth. However, time and type of site, as well as interactions, werppiod

due to nonsignificant contribution to model fit
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Fig. 6. Pooled estimated (modelled) occupar(eynd standard eror) of northern quolls at each
visit at each site. 1 visit refers to the July 2017, October 2017, February 28LBreys 2 visit
refers to the July 2017, October 2017, February 28L8veysat each site Mt Emerald sites show a
decrease in quoll occupancy from the first to the second visit.

Table3: Outputs of quoll occupancy models (N = 30). Observed site occupancy waslladass a
function of time (visit number: first or second visit for a particuléime of the year) and site type
(control vs impact sites) while considering the effects of seasonality (time of the year) and site
using a Binomial generalised linear modehd only significant predictors of population size in our
data were monitoring sie (Site) and time of the year (Month). Mt Emerald sites, especially site 1,
show less occupancy on the second visit compared to the first.

Variable Estimate Std. Error z value Pr(>|z|)
Intercept(Brooklyn in -0.82968 0.236238 -3.512% 0.000445
February on the first visit)

Second visit 1.263187 0.290948 4.34163 1.41E05
Site=DaviesCreek 0.737445 0.290232 2.540885 0.011057
Site=Walsh -2.60701 0.624145 -4.17693 2.95E05
Site=Mt Emerald 1 0.545968 0.29217 1.868666 0.061669
Site= Mt emerald 2 0.34683 0.29%492 1.173739 0.2405
Month = July -0.01471 0.171534 -0.08577 0.931652
Month =Octbber -0.38424 0.176003 -2.18312 0.029027
Second visit Site= Davies -1.18789 0.399954 -2.97005 0.002977
Qeek

Second visit Site= Walsh -0.96568 0.829208 -1.16458 0.244189
Second visit Site= Mt -2.40083 0.433377 -5.53982 3.03E08
Emerald 1

Second visit Site= Mt -1.30432 0.408569 -3.19241 0.001411
Emerald 2

The model included 30 observations (6 sessions over 5 sites). The response variable was modelled as
the proportion of detectors with quoll sightings (naive occupancy: proportion of sites occupied) using
the binomial family structure (bound between 0 andNgte, therefore, that the estimates are in the
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logit link space. The model equatiorciBndSites @acupied, sites not occupied)isit number+ Site

+ Month +Visit numberSite whereVisit numberepresents time (discrete variable: first or second
visit), Siteis the monitoring site (discrete variable: Brooklyn, Davies Creek, Walsh, Mt Emerald 1, Mt
Emerald 2) an#lonth is the time of the year in which the surveys were conducted (discrete variable:
February, July, October). Initially, also the vagdbl type of site (discrete variable: control, impact)
was included, as well as the interactions beén all variables except witlonth. However, type of

site, as well as all interactions except that betw&ésit numberand Site were dropped due to me
significant contribution to model fit.

Dingo/wild dog, cat and cane toad populations
There is ncevidence for any change in populations of any of these species at the two MEWF sites

beyond that which was observed at the control sites (Hgs8).

The numbers of feral domestic cats and dingoes/wild dogs detected during these surveys was
consistentlyvery low, ranging from a total of O ®detectionsat anysite in any one session (Fig).
Further, there waso indication of anychange in occurrence on the sites during this proj&€adg.8,

Appendix ¢

Detections of feral pigs were varigbacross the sites ansurveys and there was no pattern of

increasing pig detectionsr occupancyn response to MEWF (Fig& 8).

Cane toad were the most frequently detected of the four ngpuioll target speciesbut generally
occurred as low numberd detectionsat each site and time. There was a sharp increase in cane toad
detections at several sites Brooklyn, Davies Ck and Mt Emeralebsl diiring the last sampling
occasion (February 2019)his was matched by increases in the obserredve)occypancy of cane

toads at these sites (Fig).
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Fig.7. The number of detegons of the four nonquoll target speciest each of the five sitesluring
each monitoring sessionlhe xaxis is arranged to display comparable seasons adjacent to one
another foreasy comparisonNumbers above each bar are the number of detections of each
species at that site and Session.
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Changes in qudilabitatassociated with the MEWF project

There were no changes in vegetative habitat on the quoll monitpsites during the construction
phase of the MEWRCanopy cover remained relatively constant across the-y@ar monitoring
program in all sites (Figs 7 and 8, Table 4). Shrub cover indrizaak sites except Brooklyn, a control
site (Figs 7 and 9, Taub).

Brooklin Tinaroo Walsh
754

ACELCEEL 1 et

Davies Creek Mt Emerald 1 Mt Emerald 2 . Canopy

. Shrub

Vegetation type

754

Mean length cover (m) over 100 m transect
[9)]
o

2514

0_

Fig.7. Canopy and shrub cover on the 18 Biandition plots at each of the six quoll monitoring
sites surveyd between July 2017 anBebruary2019. Data was not collected from siteon some
occasions due to site access or other logistic issuasteNhat site Tinaroo has been unavailable
from February 2018.
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Fig.8. Outputs of general linear model to predictamopycover over time at thefive monitoring
sites. No time trend was detcted at any site.

Table4: Outputs of canopy cover models (N €@). Canopy cover (m/100m) was modelled as a
function of time (survey number) and treatment type (control vs treatment sites) while

considering the effects of seasonality (time of thear) and site using a general linear model. The
only significant preditor of canopy cover was study site (Site). There were no changes over time in
any of the study sites.

Estimate Std. Error t value Pr(>|t|)
(Intercept) 55.07229 1.969923 27.95657  #HHHHHHHHT
Site=Davies Creek 17.67 2.882626 6.129826 1.91E09
Site=Mt Emerald 1 -29.1458 2.899647 -10.0515 1.34E21
Site=Mt Emerald 2 -29.4288 2.945212 -9.99207 2.19E21
Site=Walsh -2.53672 2.917336 -0.86953 0.385015

The model included 460 observations (6 surveys over 18 stations in 5 sites, minus 80 instances when
canqy cover not recorded). The model equatioGasiopy cover Site whereSiteis the study site

(discrete variable: Brooklyn, Davies Creek, Walsh, Mr&1, Mt Emerald 2). Initially, also the
variables for time (continuous variable, survey number stgrduly 17 and finishing February 19),

type of site (discrete variable: control, treatment) and time of the year in which the surveys were
conducted (tscrete variable: February, July, October) were included, as well as the interactions
between all variakes exceptvith time of year However, all variables and interactions except for the
variableSite were dropped due to nesignificant contribution tanodel fit.




