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Introduction

The keopard(Panthera pardusis an elusive, solitary species that is found over a broad
geographic range and halsoadapted to humadominated landscapes. They inhabit a

variety of habitats and their diet constitutes a wide range of prey species. They are also one of
the most confliciprone species due to these reasdhs. mainthreats that are contributing t

their declining population include habitat lossd fragmentatigrretaliatory killing, vehicular
collisions, poaching, depletion of prey aotthers(Jacobsoret al 2016; Gubbket al.2017)

Currently, the leopard has been listed as Vulnerable under the International Union for
Conservation oNature (IUCN) Red List of Threatened Speciédt€inet al.2016).In India,
underthe Wildlife Protection Act 1972hey are listeés a Schedule 1 species which
provides them withhe highest level of protectioiihere is a neefibr reliable and systemati
collection of data to estimate the abundance and density of thesenchéstablish a
population trend in order to implement necessary management medsuseseeds to be
done across protected areas, atigbrleopard habitats outside protected areas.

In Karnataka, studies have previously documented the occurrences of leopards in protected
areas and humatominated habitat&Gubbiet al.2017). In 2017,Gubbiet al. (2017)

estimated a mean abundance of ~ 300 (SD # 15.2) leoipead<3,170 knf area comprising

of protected areas and multiple use fa@sKarnatakaln continuation of the previous

study; this report providethe firstestimats of abundance and datsof leopards irBRT.

Study Area

BRT is situatedn Chamrajanagara Distrigt southeastern Karnatakad lies at the
confluence othe Western and Eastern Ghd&dsclaredasa wildlife sanctuary in 1974 and a
tiger reserve in 201 turrentlyBRT coversan area of 574.Bm? andis part of 8,561 km?
protected area network which includeatyamangalam TigereRerve, Malai Mahadeshwara
Wildlife SanctuaryCauvery Wildlife Sanctuarother protectednd reserved foresreas
(Lingarajaet al.2015;Gubbietal. 2017). BRT is connected bgtretches oforestcorridor to
Malai Mahadeshwara Wildlife Sanctuary in the eastl toSatyamangalam Tiger Reseine
the south

The altitude bthe tiger reserveanges between 620 1950m abovemean sea level
Annually, BRT receves an average 6560mm (range 600 3000mm) of rainfall in low-

lying plateaus and 1990 mm the higher altitudesThe temperature witn the reserve varies
over a range of 18 to 38 (Lingarajaet al.2017)

Location co-ordinates
Latitude: 11° 4311.3772" N to 12° 8' 46.3272" N

Longitude: 77°0'32.6808" E to 77° 15' 44.4852" E
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Figure 1: Bilgiri Rangaswamyremple Tiger Reserweith adjoining protected areas



Flora

BRT is characterized ba variety of habitatslue to the higlaltitudinalvariatiors (Kumara
and Rathnakumar, 20107 he forest types found in BRT includeycpen scrub forests at
lower elevatios, deciduous forests in the hills between -B@00metres riparian and moist
deciduous at mi@levation andsholas and evergreen foresthigher elevationgkumaraet
al. 2014) Plantations of eucalyptukcalyptus spp. silver oak Grevillea robustdand teak
(Tectonagrandig are predominant in some areas of the resgimgarajaet al.2015. Some
of the importanfloral species in BRT includElaeocarpus tuberculatus, Salix tetrasperma,
Syzygium malabaricum, Cocculus laurifolius, Viburnum punctatum, Pterocarpus marsupium,
Terminalia alata, Terminalia paniculata, Canthium dicoccum, CatunaregamosaiuMeyna
laxiflora, Dimocarpus longan, Boswellia serrat@hloroxylon sweteniaandCommiphora
caudate(Lingarajaet al.2015)

Fauna

BRT is an important habitat for large carnivores sucligesst(Panthera tigri3, leopards
(Panthera pardusand dholegCuon alpinu}. Prey species such galBds gauruy sambar

(Rusa unicoloy, chital Axis axi3, wild pig (Sus scrofg barking deerNluntiacusvaginalis,
four-horned antelopelgtracerus quadricornjsindian ChevrotairfMoschiola indicg, tufted
graylangur Semnopithecus priapblacknaped harelepus nigricolli andbonnet
macaqueNlacacaradiata) are found in the tiger reserve and are important for the sustenance
of large carnivore populatigrfLingarajaet al.2017).

Other carnivoreshat the tiger reserve harbours includegh bea(Melursus ursinus
golden jacka(Canis aureuy Indian fox(Vulpes bengalengigungle cat(Felis chau}, rusty
spotted cafPrionailurus rubiginosu} leopard catPrionailurus bengalensjssmallindian
civet (Viverricula indicg, common palm civeParadoxurus hermaphroditgommon
mongoosd&Herpestes edward3jiruddy mongooséHerpestes smithii stripenecked
mongoosd&Herpestes vitticollis Indian smootkcoated ottefLutrogaleperspicillatg and
others (Kumarat al.20123a Lingarajaet al 2015).Brown mongooseHerpestes fusclisvas
first documented in BRT during this study healthy population of Asian elephanEdphas
maximu$ hasbeen recorded in the tiger reserve as well (Kureaed. 2012).



Methodology
Camera trapping

The study area was divided into three blocks covering an area of 574824arera traps

were deployeat 209 locations betwe@@" January an@6™ March 201&or 16 daysin each
blockresulting in 16unique sampling occasioriBhe assumption that the population of
leopards islosed within the study site was nuete to the short camera trapping peridde
camera trap locations were identified piothe deployment of the cameras based on
evidence othe presencef thestudy species i.e. leoparth order to ensure higheapture
probability. Locations where signs of leopard movement including scats, pugmarks, scrape
marks were found were priodtd as camera trap locatioRanthera V4 and V6 cameras

with passive infrared motion detection were secured using python cableagpropriate
support at a heighaf ~ 40 cm from the ground. This is the optimal height to ensure capturing
bothflanks of an animalln order to capture both flankisathelpin identifying individual
animals, camera traps were placed on either side of /omaglt roadThe camera traps

operaté throughout the day anderechecked once i8-3 days to downloaghotographs,
replace batteries if requirednd ensure their proper functioning.

The downloaded images were then sorted and tagged with the name of the mammal species
captured usinghe softwareDigikam (Version 5.8.0; Gillegt al.2018) The unique

combination of the camera trap locatemd camera Iprovided the date, time and location
coordinates for each captured image. Onceéntiaggeswere sortedieopard individuals were
matched based on thesette patterns on their respectilaks using WildID Blurred

images were not used during this process.flHmks with maximum number of unique
individuals weraused for analysis.

Statistical Analysis

The statistical analysis was carried out in R using SECR package which is basedialty Sp
Explicit CaptureRecapture methodology. The input files, i.e. detector layout, capture history
matrix and mask layer, were prepared according to the SECR operational manuals. The
detector layout file accounted for the functioning or-fiamctioningof camera traps on

different samplingoccasions. The mask layer representedgiadial information about

suitable habitat for a 2 km buffer area connecting the outémrraasera trap locations (Efford
2018). The capture history matrix had one row each for individually identified leopards at a
particular location and sampling occasion. The program then utilised this spatial imfarmat
to estimate capture probabilities drtded modek by maximising tke likelihood(Borchers
andEfford 2008. In order toselect the model with tHeest estimates of density and
abundance t he Akai keds | nf or nbasednwdels@asicansidderedon f or
A finite mixture model waselectedvhich usechazard rée as detection functicand
accountedor the heterogeneity in detection probabilities among individuals.



Results
Camera traps were placat?09 locations for a period of 16 days amounting to a trapping
effort of 3,32 days.

Abundance and densityestimates for leopards

The camera traps captur288 kopard images and a total4f adult individualleoparc

were identified which was fther usedor analyss. Of the identified individualsl4 were
maleand 20 were femaldhe sex of ten individuals could not be identifiéctotal of five
subadults and one cub were also identifird were not used for analysithe SECR

analysis providednabundancestimateof approximately 5&opards and a densiggstimate
of 6.97 leopards per 100 KnTheresults are given in Table Accounting for individual
heterogeneity, individuals wesegregatethto two groupswith different detection
probabilities. Thefirst groupconsidered 98% of the individuals with a detection probability
of 0.06 + SE 0.0&nd secondyroupincluded the remaining 2% with a detection probability
of 0.99 + SE 1.327".

Table 1: Results of the SECR analysis for leopards for habitat mask area ofr?Bdtgiri
Rangaswamy Temple Tiger Reserve

Estimate SE estimate Icl ucl
Abundance 57.77 5.12 50.80 71.87
D 6.97 1.1 5.12 9.50
vl 508.70 216.16 228.90 1130.48
z 1.80 0.16 151 2.15

Di Leopard density/100 km i &patial scale of detection function (in meters),tke shape
parameter used for hazard rdegtection function

Other fauna

A total of 27 wild mammalian species were captliin camera trapst BRT during the study

period The results of the Relative Abundance Index (RA) | eopardsd natur al
preyare given in Table 2. Coand buffalowere categorized as large livestock while sheep

and goat were grouped as small livestddkother mammal species are listed in Table 3.



Figure 2. Pixel density map showing the fine scale variation in leopard numbers én km
Bilgiri Rangaswamy Temple Tiger Reserve



