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Behavioral Monitoring of Big Cats Involved in ‘Behind-the-Scenes’ Zoo
Visitor Tours

Monika S. Szokalski
University of South Australia, Australia

Wendy K. Foster
Zoos South Australia, Australia

Carla A. Litchfield
University of South Australia, Australia

While interactive tours have been argued to holhgronservation potential for zoo visitors, thBugence on the
participating animal’'s behavior is often ignored ifivestigate this, we observed the behavior of Samatran tiger
(Panthera tigris sumatrgeand three African lionsP@nthera leo lepinvolved in a protected contact tour, as well as
that of three cheetah#\¢inonyx jubatusinvolved in a hands-on tour, at Zoos South Ausiralhstantaneous scan
sampling (30-s intervals) was used to record anbmeakvior before, during, and after behind-the-ssdnurs, as well
as for equivalent times on non-tour days, overraettmonth period. Estimated proximity (close, < 2noderate, 2-5
m; and distant, > 5 m) to humans was also recoadeah indirect measure of interaction. The anirimethe protected
contact tour displayed decreased inactivity andeiased feeding and pacing during the tours, cordparéefore and
after. We suggest that the increased pacing is meseciated with the animals being fed during thed, rather than
the tours being a stressful experience. Thosearh#imds-on tour showed variation in proportionmattiple behavior
categories and primarily these were shifts in gmetypical behaviors. In contrast to those in tteegqeted contact tour,
they showed decreased pacing during the tour sesdNp aggressive or otherwise antagonistic benadected at
humans were observed by animals in either toul tiese animals typically spending more than hatheir tour
times in distant proximity to keepers and visitdZ@mbined, these findings indicate that large félhavior may be
altered by participation in interactive tours, bt these changes are not necessarily indicafieerapromised well-
being. Additional research is needed to deterntigeimpact that these experiences are having owéffare of the
animals. This study reinforces the potential fohddoral monitoring to be used as a method for ssisg the
influence of visitors on zoo animals.

The primary goal of modern zoos is to protect atsnfiamm extinction. This is addressed
not only through captive breeding programs, re¢eamod in-situ conservation work but also
through the education and engagement of the \gsjpublic. In order to combine the needs of
animals (optimal well-being) and visitors (primgrilrecreation and education), as well as zoo
staff, recent decades have seen a shift in theawamals and visitors interact and encounter each
other. Today's exhibits are becoming increasingljuralistic (Fernandez, Tamborski, Pickens, &
Timberlake, 2009), aiming to address the psycholdgind physical needs of the animals, whilst
providing visitors with a more realistic experiendaurther breaking the barrier to traditional
exhibit viewing, zoo visitors are being offeredigars interactive experiences — including behind-
the-scenes tours of off-exhibit zoo facilities, esimig animal enclosures, touching animals, and

This study complies with the current laws of Auk#raand ethics approval was granted from the tungtiof Medical
and Veterinary Sciences (South Australia; projechber 29/11). We would like to thank the carnivikeepers at Zoos
SA for supporting this study, particularly Jasonkéfa Anna Bennett and Michelle Lloyd. We also thatwko
anonymous reviewers for their substantial and \dA&uafeedback on earlier versions of this manuscript
Correspondence concerning this article should lireaded to Monika S Szokalski, School of Psychql@&pcial
Work and Social Policy, University of South Ausizal GPO Box 2471, Adelaide SA 5001, Australia.
(Monika.Szokalski@unisa.edu.au).



having photographs taken with them. Although thereurrently a paucity of information about
the influence of these interactive animal expemsnan visitors, research tends to suggest that the
education and conservation value of experiencdsatttav visitors to do more than simply view
an animal’s exhibit (such as witnessing keepersjaik high (Ballantyne & Packer, 2005; Broad
& Weiler, 1998; Lindemann-Matthies & Kamer, 200@vey & Rios, 2005; Visscher, Snider, &
Vander Stoep, 2009). Moreover, the influence orathienals is rarely considered in the literature
and, in order to support the continued use of alsiimathese programs, it is vital to understand
how participation might alter their well-being.

Of particular interest is the use of larger, padtdiyt dangerous animals in these
encounters: namely, big cats (or large felilslis ssp.). At present, zoos and wildlife parks
world-wide offer various visitor-big cat encountensd the opportunity for people to engage in
these appears to be increasing. What makes thisidarly controversial is that these animals
rarely have direct physical contact with humanthawild, and many of the recorded interactions
(portrayed in both the scientific literature anck tinedia) document injuries and fatalities
sustained by humans as a result of ‘attacks’ froesé animals (Packer, lkanda, Kissui, &
Kushnir, 2005). Further, these species are tygicalitary, with the exception of lions and, to a
lesser extent, some male cheetah (Macdonald, ldpyeri& Nowell, 2010). Therefore, regular
contact and interaction with zoo visitors couldutes negative repercussions for these animals.

Information surrounding the influence of visitora @oo-housed animals has focused
almost exclusively on visitors at exhibits, as cggmbto interactive tours. It is generally agreed
that zoo visitors can act as a source of stresarfonals (Claxton, 2011; Davey, 2005, 2006,
2007; Fernandez, et al., 2009; Hosey, 2005, 20G8gkh & Tromborg, 2007), however it has
been argued that visitors may also be enrichingjgodarly due to the variability they provide
(Davey, 2007). Of note, the majority of the visitompact research has focused on primates and
Davey (2007) argues that we cannot generalizeitifidsmation to other species. In reviewing
research on the effects of unfamiliar humans offerdift taxonomic groups, Hosey (2008)
concluded that, compared to primates, felids arehmless susceptible (behaviorally) to the
presence of zoo visitors.

Only a small handful of studies have investigatesl influence of visitors in relation to
large felids and the results are conflicting (Ctemt 2011; Hosey, 2008). On the one-hand,
O’Donovan, Hindle, Mckeown, and O’Donovan (1993urid no significant changes in the
behavior of female cheetahs and their cubs in respdto visitor presence. Similarly, Margulis,
Hoyos, and Anderson (2003) investigated the belhafigix zoo-housed felid species (including
lions, leopards, tigers and snow leopards) in nespdo visitors and found no variation in activity
based on the presence or absence of visitors. Uth@ra concluded that these animals do not
appear to respond to visitor disturbance or atterfgpengage. In contrast, Mallapur and Chellam
(2002) observed that leopards= 14) at four zoos in southern India displayedhkiglevels of
activity and lower levels of resting on visitor abhse days compared to visitor presence days.
Likewise, Sellinger and Ha (2005) found that boikiter density (number of visitors) and
intensity (behavior of visitors, ranging from quietno loud talking, to extreme — loud talking
and/or shouting) influenced the behavior of twal@g at Woodland Park Zoo, Seattle. However,
their findings were somewhat different to Mallaumd Chellam’s (2002) since they found that
lower visitor density was associated with increasiete spent out-of-sight by both animals
compared to higher densities, and that the femaf@ayed higher pacing at low visitor intensity
(characterized by relatively quiet talking amongsitars) compared to higher intensities.
Moreover, although non-significant, aggressive batan the male showed a trend to increase
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with higher visitor densities. Based on only twoenags, more research is needed to substantiate
these finding. Regardless, this information indésathat the visiting public can influence big cat
behavior in various ways.

In addition to this lack of conclusive knowledggaeding the impact that visitors have
on big cats at their exhibits, research to dates daet appear to have explored the influence of
interactive tours. Indeed, very little is known abohe visitor effect during close encounters
involving any species, with aquarium-housed dolpharticipating in ‘swim-with-dolphin’
programs being the primary focus of such resea@obnsing & Linke, 2003; Kyngdon, Minot, &
Stafford, 2003; Samuels & Spradlin, 1995; TronecHaj, & Solangi, 2005). Overall, these
studies have concluded that the animals are nagladversely influenced by their participation
in such experiences, both in the short- and longrt&Since dolphins are social animals, these
findings cannot be generalized to other, less tspacies like big cats. What these studies do
highlight, however, is that behavioral analysisanoimals in such programs can be an efficient
and effective method for measuring animal welfaost as it has been for big cats in both
enrichment-related and visitor-impact studies (&@ample, Bashaw, Bloomsmith, Marr, &
Maple, 2003; Sellinger & Ha, 2005).

Aims of the Current Study

At present, big cat tours in zoological organizasi@ppear to be taking the form of either
protected or hands-on contact. Protected contdetsré¢o situations where people indirectly
interact with big cats through some form of barrisuch as mesh fencing, whilst hands-on
contact refers to situations where there is noidrafmetween the two and direct physical
interaction is possible. Zoos South Australia (Z&Ws, including Adelaide Zoo and Monarto
Z00) is one Australian organization currently offigr big cat encounters to their visitors,
including both a protected contact tour of thertigied lion facilities at a city zoo, and a hands-on
cheetah tour at an open-range zoo. It thereforeeseaas an ideal place in which to explore the
impact of such practices on the animals involved.

In this case study, we sought to empirically exantime behavior of three groups of big
cats (tigers, lions, and cheetah) during thesenlethie-scenes zoo visitor tours, in order to
determine whether any behavioral changes were gadilthat may indicate altered welfare.
Species-typical behaviors were used as indicatdrpositive well-being, while stereotypic
behavior (pacing) indicated the possibility of sgrer compromised well-being. In addition, we
were interested in documenting the nature of ictebas between these animals and humans
(including both keepers and visitors), since liideunderstood about how big cats respond to
people and the behaviors they engage in duringacdti&e tours. As an indirect measure of
interaction, we investigated physical proximitid$igy cats to humans during tours.

Method

Subjects

The subjects involved were three separate groupsldf big cats currently participating in inteiigettours:
one Sumatran tigelP@nthera tigris sumatrgeand three African lionsPanthera leo lepinvolved in the protected
contact tour at Adelaide Zoo, and three Africanethl Acinonyx jubatusinvolved in the hands-on tour at Monarto
Zoo (see Table 1 for individual details). The tigard lions have been involved in the protected axintour for
approximately the last four years, whilst the chkdiave been participating in hands-on visitor eepees since they
were cubs (eight years).
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Table 1
Individual subject details

Species Names (Gender) D.O.B Place of birth Appnaie Rearing
age of arrival history
at Zoos SA
Sumatran tiger Tuan (M) 12.03.1998 Lisbon Zoo, 8.5yrs Mother
Portugal
African lion Mujambi (M) 26.03.2005 Mogo Zoo, 2yrs Mother
Australia
Yizi (F) & 06.05.2001 Auckland Zoo, lyr Mother
Amani (F} New Zealand
African cheetah Skukuza (M),  11.09.2004 Monarto Zoo, N/A Human
Tsotsie (M) & Australia
Askari (M)°

Note:a = lionesses born in same litter; b = cheetah bosame litter
Subject Housing and Feeding Routines

Adelaide Zoo.Although Adelaide Zoo houses one male and two ferBalmatran tigers, only the male was
observed due to the two females alternating betvibm#ng housed on-display and off-display for ther$o limiting
data consistency. All tigers are housed solitailg the individual of interest is typically housadhe same on-exhibit
enclosure on a daily baSisvernight, this tiger is given access to an afiibit enclosure and is then put on-exhibit in
the mornings — the timing of this varies dependimgenclosure maintenance, but is usually aroun8a8ilon tour
days and before zoo opening hours (9.30am) on aumdays. The on-exhibit enclosure is approximagg§nt and
contains a moat, a pool, and various naturalistimtp and substrate. There are a number of shadeédedreat
locations, as well as logs and rocks for elevation.

The lion facility at Adelaide Zoo is comprised oif adjacent enclosures (three are ~3%ach in size and
the other ~170 A). Fences connecting the enclosures can be opengmyide the animals with access to more than
one enclosure at a time; usually, the fences bettre=three smaller enclosures remain open (toga#il00 rf). Each
of these enclosures contain mostly dirt-based #hgprwith various trees and/or small plants in eamhd raised
platforms or rocks for elevation. The larger exhédso contains a raised, grassy mound and a teggeor climbing.
Since the male lion experiences a medical conditidrich has made him prone to seizures in the grdttherefore
vulnerable around other animals, he is housed atgarfrom the two females. The animals are maieiin the on-
exhibit enclosures throughout the day and nightriiduexhibit maintenance on non-tour day morning@isually
between 9.00am-9.30am), they are switched betwezsraller and larger enclosures (usually giviregrthiwo days
in each exhibit at a time). This typically requitke male lion to be kept in a lock-away area whhe females are
shifted, which results in him being off-exhibit thg these times.

In order to replicate natural feeding in the wildese animals are not fed every day. The tigerliand are
typically fed on Tuesdays, Thursdays, Saturdayad8ys and public holidays. Whilst the proportiorfadd provided
to each animal varies according to their individwalights, horse meat forms a major part of thest.drhey are also
fed chicken quite regularly, with kangaroo, rabhirkey and goat provided when available. Meatsigally given as
partial carcasses, with Big Cat supplement addéesd animals are usually fed in their on-exhibitl@sures, at
around 2.30pm for the tiger and 2.00pm for thedidburing the tours, these animals are also feohall portion of
meat (e.g., a turkey neck), as part of the expeeémvolves visitors’ having the opportunity to deen animal.

Monarto Zoo. This zoo currently houses two groups of male displeeetahs (as well as breeding females
off-exhibit), however only one of these is involvedvisitor tours. The on-exhibit facilities areroprised of three
adjacent exhibits. The main exhibit (which has siter viewing platform attached) is where the thseibjects are
housed each day, as well as most nights of the wieik exhibit is approximately 4500?mand contains various
naturalistic plants and substrate, providing vasisbhiaded locations for the animals. It also indualemall ‘hut’ filled
with hay, a low platform, a large tree log and ediplatform for climbing, as well as a small drimsipond. Several
nights per week, the animals are housed in onbebther on-exhibit enclosures, which contains lainfeatures as

'Occasionally, one of the two female tigers is gigeness to this enclosure and the male is eithesduboff-exhibit or
in another on-exhibit enclosure.
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their regular exhibit, but is roughly seven timasgker. When this occurs, the three cheetah are ghiéted to their
regular exhibit in the morning, usually before azmmening hours (9.30am). Due to these animals bleamgl-raised,
they have regular physical contact with their kesp&ho enter the enclosure for routine maintenamca daily basis.
Usually this occurs before 10.00am on both tourramtour days.

A naturalistic feeding pattern is also adoptechat roo, whereby the cheetah are usually only ifezl days
per week (with Monday and Thursday being non-feagsyl Their diet includes portions of beef, hoksmgaroo and
rabbit. Typically, each individual is fed 1.5-2.6 &f meat each (including bone), but occasiondlgytwill be given a
7.0-8.0 kg kangaroo carcass to consume togethepé{e like to avoid a set feeding time for theseals and, whilst
they are often fed at around 3.00pm during a ketgller this can occur at any time of day. When soare conducted
on feeding days, these animals are usually givein tlaily feed during the tour.

Tour Details

Protected contact tour at Adelaide Zoo.This tour is conducted up to three mornings (Tugsd@aursday
and Sunday) per week. It starts prior to the zoenoym and runs for approximately one hour (8.45a4%&m), during
which up to six visitors (minimum age 12 years) tangred first through the tiger on- and off-exhifaitilities, and then
through the lion on- and off-exhibit facilities. \&h visiting the tiger facilities, visitors view ttaimals from outside
of the enclosures. Visitors view the tiger of ie&rhoused in his regular on-exhibit enclosure,revhe is also located
before and after the tour. When visiting the liacilities, one of the smaller lion exhibits is veezh of animals and
visitors enter this enclosure, so that they cam\tlee male lion on one side and the female lionshenother in their
regular on-exhibit enclosures, where they are htagsed before and after the tour. The tour grouyeigdly remains
with each individual tiger for 15 min, and with thens combined for another 15 min. Visitors ardduced to each
of the individual animals, learn about their lifefalelaide Zoo, have a chance to feed them throngbh fencing, and
take photographs of them.

To maintain visitor safety, visitors are asked hg keeper to remain approximately 1 m away from the
exhibit fencing at all times. The only exceptionttos is when feeding an animal, during which tithe keeper
approaches the fence with the visitor and the origitaces a piece of meat through the exhibit femcVisitors are
instructed not to place their hand through theifemao let go of the food once the animal hastakeand to step back
once they have done this. One keeper and one Zonteer are always present throughout the tour.

Hands-on tour at Monarto Zoo. This tour is conducted up to three mornings (MondByursday and
Saturday) per week, for approximately one hour Q@8m-11.00am). During this encounter, up to fousiters
(minimum age 16 years) are taken into the cheethtbit with the animals present (with no protectharrier between
them), where they meet the individual cheetahsnledout their hand-rearing situation, and witngssie positive-
reinforcement training and animal feeding (on fegddays only). They are also able to pat the amsimaad have
photographs taken with them. The cheetah rematinisrexhibit before and after the tour.

Being a hands-on tour, a number of measures ham éstablished to maintain visitor safety and tlase
explained to visitors before they enter the cheetatiosure. They are instructed to remain standingjl times, and
not to crouch down to the animal’s level. They als® instructed not to approach the animals urasksd to do so by
a keeper, and are told to remain still and to neffeom touching a cheetah if one approaches thafmen a keeper
does allow visitors to pat the animals, they amdructed not to touch the cheetahs’ faces, nood& the animals
directly in the eyes. To promote safe interactidhe, cheetah are positively reinforced (with a covation of verbal
praise, patting, and various food pastes) when dineyn close proximity to visitors. Moreover, tkeepers are always
present on this tour: one to conduct the tour dmeddther to monitor activities of the animals ansiters (e.g., to
ensure that visitors are not leaving the tour gyoAg a precautionary measure, keepers also cpray Hottles filled
with water, which may be used to deter any poténtdangerous animal behavior (anecdotal accowats fkeepers
indicate that this has never needed to be usedgarvisitor tour).

Behavior Observations

Behavior was coded according to an ethogram cantpinategories of felid behavior; definitions were
adapted from past felid research (Skibiel, Trevid{naugher, 2007; Umapathy et al., 2007; Van Metttarringer,
& Bolen, 2008; Wielebnowski & Brown, 1998). Thesefiditions were further refined based on behaviosesved
during preliminary observations, prior to formataa&ollection commencing (these observations wetdntluded in
the analysis). Individual behaviors were then coisée into behavior categories (Table 2). Estimatsukimity
between animals and people (keepers and zoo wdgiteias recorded by visual inspection and divided ithree
categories: close (< 2 m), moderate (2-5 m), arstdt (> 5 m). Any other occurrences and possikteaeeous
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variables, such as the presence of neighboringpeeifics, or keepers at exhibits (outside of taores), were also
noted informally on the data record sheets.

Table 2

Behavior categories with details of included bebavi

Category Included behaviors

Inactive Sit, stand, or lay whilst not engageduy other behavior (animal may be vigilant or not
vigilant during any of these behaviors)

Active species-typical Walk, climb, manipulate aftjescratch ground/grass, crouch, sniff self, straelf,
groom self, vocalize, or any olfactory behaviog(espray, flehmen)

Feeding Any consumption behavior (e.g., eatingggireg food)

Conspecific interaction Any direct affiliative imactive behavior with a conspecific, including heal, sniff, paw
at, play, ‘present’ or other sexual behaviors, grqbehaviors may be either direct or
through fence, and may or may not include affiiatvocalizations)

Human interaction Any direct affiliative interaativoehavior with a human (keeper and/or visitogluding
taking meat from (including other behaviors, sushstaetching up to take food, or
vocalizing), being patted (whilst engaged in arheotbehavior, such as sit, stand or eat;
may include being rewarded), engage in trainingt{sas sit on command), or routine
health checks (such as being weighed on scales)

Pacing Repetitive walk or trot around enclosurédnaiitt an apparent goal (displaying at least two
repetitions of the same pattern of movement; mayay not include vocalization)

Aggression Banging on enclosure doors/fencingistr at another animal (may or may not include
aggressive vocalizations, such as growling or hggsi

Out-of-sight Any instance where the animal/its hebiais not visible to observer

Other Any behavior not listed above (e.g., defecatinate, drink, regurgitate, or engage with

specific enrichment device)

Procedure

The study used an observational design, with (fEtanal behavior and proximity) being collected3ats
intervals according to instantaneous scan sampfiepods (Martin & Bateson, 2007). All observatiaesurred when
animals were in their on-exhibit enclosures. Obatons were usually collected for one hour bef@eheour (with the
exception that only half an hour of pre-tour dat@asveollected for the tiger, due to husbandry nesds the tour
commencing close to the start of the work day),dbheation of the tour (approximately 15 min for tiger, 15 min for
the lions, and one hour for the cheetahs), anchthe after the tour. As such, observations typycappanned from
8.15am — 10am for the tiger, 8.30am — 10.45amHerlibns, and 9:00am — 12:00pm for the cheetahatdier was
then observed for the same time periods on nondays (Mondays, Wednesdays and Fridays for the &ige lions;
Tuesdays, Wednesdays and Fridays for the cheéthb)data collection period spanned from Octobebésember
2011; typically, one tour and one non-tour day welseerved per animal group per week over this threeth period
This allowed for 12 tour and 12 non-tour days dfadar each individual animal, with the exceptitwattonly 10 tour
days were collected for the tiger due to not endugins being conducted during the study period @mahges to the
on-exhibit management of this animal toward the einthe study.

One researcher (M.S.) conducted all behavior obsiens. To test the reliability of the ethogram and
proximity estimates, an inter-rater assessment ceaslucted by a second, independent observer. Mgaement
between M.S. and this observer was 95% for beharidr91% for proximity, achieved in one hour of gitaneous
data collection for each species.

Analysis

To determine proportions of behaviors performedebgh animal, counts were totalled for each indizidu
animal across each condition (pre-, during and-fmst sessions on tour days, as well as equivalet during and
post-tour time blocks on non-tour days). A mearuedbr the percentage of scans that each individomhal spent
engaged in each behavior category was then gederdtbere an individual was off-exhibit for any pat an

2Although this was the aim, it was not always pdsstb conduct one tour and one non-tour day eadkvi@r each
group, due to factors such as heavy rain and totrbeing on due to no visitor bookings.
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observation period, these scans were excluded thertotal number of scans for that period, such ltledaviors were
only calculated as proportions of on-exhibit scans.

Since two types of tours were observed in thisystadalyses were conducted separately for animatise
protected contact tour and those in the hands-an Data for each tour were analysed by combinimg daily
proportions of behaviors for each animal in thatrtdue to the data not meeting the assumptionpémametric
analyses (particularly that the data were not nfyndiéstributed), non-parametric analyses were epgdl. Friedman’s
ANOVA was used to test for behavioral differencesoas the three tour day conditions (pre, duringd) @ost) for each
tour type; where the tests were significant, paxt tests were conducted using Wilcoxon signed-i@kparisons.
These tests were also used to test for differeimcpeoportions of scans spent in close, moderatiedistant proximity
to both keepers and visitors for both tour groullsanalyses were considered significant at phe 0.05 level.These
analyses included a total of 46 days of data ferpitotected contact tour and 36 days for the handsur.

Wilcoxon signed-rank comparisons were also usetkdb for behavioral differences between the tow an
non-tour day conditions (pre, during and post)each tour typep(< 0.05 level of significance). When comparing tour
days to non-tour days for the protected contaat, wata from the tiger were not included since #rignal was often
off-exhibit (due to husbandry and enclosure maiatee) until later in the morning on most non-toaysiand it was
thought that this might influence the behaviorpldiged by this animal in the different time blocks such, these
comparisons only included lion data, involving 8@rtdays and 36 non-tour days. For the cheetabetb@mparisons
similarly included 36 tour days and 36 non-tourgdall statistical analyses were conducted in SP8Sion 20.

Results

Analyses (behavioral differences between the thwae day sessions, between tour day
and non-tour day sessions, and proximity to humams)described separately for both tour
groups herein. Observations of behavior categdhaswere considered very low (less than 5%
of scans for all conditions in a given comparisaye not been included in the analyses.

Protected Contact Tour

Changes in behavior on tour daysDifferences were seen in inactiyé(2) = 50.91p <
0.001, feedingy®(2) = 58.63p < 0.001, and pacing behavigf(2) = 32.59p < 0.001, across the
three tour day conditions for the protected conggiotip (Figure 1). Inactive behavior was lower
during tours compared to both pre-tolir= 29,p < 0.001,r = -0.58,and post-tourT = 23,p <
0.001,r = -0.59, as well as higher post-tour comparedréstpur, T = 329,p < 0.05,r = -0.34.
Feeding was higher during tours compared to batktqur,T = 0,p < 0.001r = -0.55, and post-
tour, T = 50.50,p < 0.001r = -0.51, and higher post-tour compared to pre;tour 6,p < 0.001,
r = -0.39. Pacing was higher during tour compareblait pre-tourT = 119.50p < 0.001,r = -
0.43, and post-toufl, = 56.50,p < 0.001,r = -0.52, and higher pre-tour compared to post;tour
=29,p <0.02,r =-0.31. There was no difference in proportionaatfve species-typical behavior
across the three conditions<£ 0.523).
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Figure 1.The proportion of scans observed as inactive, adpecies-typical, feeding and pacing across ttee ttour
day conditions for the protected contact tour. Badicate +2SE and asterisks indicate that a tzll/ significant
difference was found for a behavior category.

Tour day versus non-tour day behavior.Comparisons of lion behavior during the pre-,
during and post-tour time blocks on tour and nam-tiays can be seen in Figure 2. Comparisons
of the pre-tour block revealed that the only défece in behavior was that pacing was higher on
tour days compared to non-tour days= 84,p < 0.05,r = -0.38 (inactivep = 0.25; active
species-typicalp = 0.05). Comparisons of the during-tour block eded lower proportions of
inactive behaviorT = 6,p < 0.001,r = -0.61, on tour days compared to non-tour dayshlgher
feeding,T = 0,p < 0.05,r =-0.53, and pacing, = 37,p < 0.05,r = -0.53, on tour days compared
to non-tour days. Proportions of active speciessgibehavior in the during tour time block did
not differ between the two days € 0.13). Comparisons between the post-tour blectoar and
non-tour days revealed no differences in propostiof behavior (inactivep = 0.46, active
species-typicalp = 0.77, and pacingy = 0.09).

Interactive behavior and proximity to humans. A minimal proportion of scans were
spent interacting with humans for any of the angm@liring the protected contact tour (M =
0.98%; SE = 0.27%). A minimal amount of aggressighavior was observed (M = 1.94%; SE =
0.66%) and none of this was directed at the toougr As an indirect measure of interaction,
proximities to humans were also recorded and caseba in Figure 3. Animals in the protected
contact tour varied in their observed proximitieskeeper/sy’(2) = 26.18,p < 0.001, spending
more scans in distant compared to both clése,132,p < 0.001,r = -0.47, and moderatd, =
128,p < 0.001,r = -0.47, proximity. A similar pattern was obsered proximity to visitor/s,
with this varying in distance?(2) = 20.34,p < 0.001, and the animals spending more scans in
distant compared to both close= 148,p < 0.001,r = -0.43, and moderatd, = 215.50,p <
0.001,r = -0.37, proximity.
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Figure 2.Comparisons of observed behavior during the thiree periods (pre, during and post) on tour and toom-
days for the protected contact tour. Bars indi&®8E and asterisks indicate that a statisticatipificant difference
was found for a behavior category.
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Hands-on Tour

Changes in behavior on tour daysDifferences were seen in inactiyé(2) = 30.17,
p < 0.001, active species-typicafi(2) = 15.17,p < 0.001, feedingy*(2) = 49.15,p < 0.001,
human interaction,x*(2) = 68.97,p < 0.001, pacingy*(2) = 60.07,p < 0.001, and out-of-sight,
¥4(2) = 9.21,p < 0.05, behavior across the three tour day conitfor the animals in the hands-
on tour (Figure 4). Inactive behavior was highestgour compared to both pre-todr= 58,p <
0.001,r = -0.51,and during tourT = 115,p < 0.001y = -0.40. Active species-typical was higher
pre-tour compared to post-todr= 98,p < 0.001,r = -0.43, and higher during tour compared to
post-tour,T = 121,p < 0.001,r = -0.39. Feeding was higher during tours compaoeabth pre-
tour, T =0,p < 0.001,r = -0.57, and post-touf, = 60,p < 0.001,r = -0.43, as well as higher
post-tour compared to pre-todr,= 0,p < 0.05,r = -0.37. Human interaction was higher during
tours compared to both pre-totir= 0,p < 0.001r = -0.62, and post-touf, = 0,p < 0.001r = -
0.62. Pacing was higher pre-tour compared to bating tour,T = 0,p < 0.001,r = -0.62, and
post-tour, T = 4,p < 0.001,r = -0.61, and higher post-tour compared to durmg,tT = 2,p <
0.001,r = -0.40. Finally, the proportion of scans obserasdut-of-sight for animals on this tour
was higher during tour compared to pre-tdus, 156.50p < 0.02,r =-0.31.
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Figure 4.The proportion of scans observed as inactive, @agpecies-typical, feeding, human interaction, peind
out-of-sight across the three tour day conditiastie hands-on tour. Bars indicate +2SE and a&teindicate that a
statistically significant difference was found obehavior category.

Tour day versus non-tour day behavior.Comparisons of cheetah behavior in the
pre-, during and post-tour time blocks on tour amwh-tour days can be seen in Figure 5.
Comparisons of the pre-tour block revealed thatettveas more inactive behavior on tour days
compared to non-tour day$,= 194,p < 0.05,r = -0.26, and more feeding on non-tour days
compared to tour day3,= 0,p < 0.001,r = -0.44. There were no other behavioral differerioe
this time block (active species-typical,= 0.46; pacingp = 0.94; out-of-sightp = 0.31).A
number of behavioral differences were observedénduring tour time block between tour and
non-tour days. Inactivd, = 112,p < 0.001r = -0.41, and pacing, = 9,p < 0.05,r = -0.36, were
lower on tour days compared to non-tour days, Wwhitéive species-typical, = 71,p < 0.001r
= -0.48, feedingl = 0,p < 0.001,r = -0.57, and human interactioh= 0,p < 0.001,r = -0.62,
were all higher on tour days compared to non-t@ysd There was no difference in scans spent
out-of-sight during this time block on tour and ronr days o = 0.05). Comparisons of behavior
in the post-tour block indicate that inactive babawas lower on tour days compared to non-
tour days,T = 176.50p < 0.001,r = -0.29, whilst active species-typical= 73,p < 0.001r = -
0.45, and out-of-sighflT = 113,p < 0.05,r = -0.27, were higher on tour days compared to non-
tour days.
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Figure 5.Comparisons of observed behavior during the thiree periods (pre, during and post) on tour and toom-
days for the hands-on tour. Bars indicate +2SEaamterisks indicate that a statistically significdifference was found
for a behavior category.
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Interactive behavior and proximities to humans.The prior analyses revealed that
the animals in the hands-on tour spent a noticgafalportion of scans interacting with humans
during the tours. All of these direct interactionsre affiliative in nature and no aggressive
behaviors towards humans were observed in thisystidalyses of proximity data (Figure 6)
revealed that the animals on this tour varied Eirtbbserved proximities to keeperfd(2) =
51.72,p < 0.001, spending more scans in distant comparbdttocloseT = 110,p < 0.001r = -
0.41, and moderate proximity, = 0, p < 0.001,r = -0.62, as well as more scans in close
compared to moderate proximify/,= 7,p < 0.001,r = -0.60. A similar pattern was observed for
proximity to visitor/s, with this varying in distas, ¥(2) = 38.32,p < 0.001, and the animals
spending more scans in distant compared to botkeclo= 148,p < 0.001,r = -0.49, and
moderate proximity]T = 215.50p < 0.001y = -0.42.
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Keeper/s* Visitor/s*

Figure 6.Estimated proximities to keeper/s and visitor/srfyithe hands-on tour. Bars indicate +2SE and iakter
indicate that a statistically significant differenwas found for a comparison.

Discussion

To date, little research has been conducted torstaael how big cats might respond to
interactive zoo visitor tours. The present studygé to investigate whether short-term behavior
differs in tigers and lions involved in a protectashtact tour, and in cheetah in a hands-on tour,
as well as how the behavior of both of these graliffers on tour days compared to non-tour
days. Differences in behavioral profiles primarilyolved observations of inactive, active,
pacing and feeding behavior for both groups, whi addition of human interaction and out-of-
sight for the hands-on group. This study was algerésted in determining the nature of
interactive behaviors performed by these animalselation to humans during the tours, with
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estimated proximity to keepers and visitors adddity used as an indirect measure of
interaction.
Changes in Behavior with the Protected Contact Tour

When combined, inactive and active species-typbztiaviors accounted for a large
proportion of behavior in any of the conditions exaed for the tiger and lions in the protected
contact tour. Given that these categories comprifedatural felid behaviors, this could be
indicative of positive well-being. In particularhe high proportion of inactive behavior is
consistent with research of these same speciethan noos (for example, see Jenny & Schmid,
2002; Margulis et al., 2003; Quirke & O'Riordan,12), as well as with their natural activity
patterns (Guggisberg, 1975). However, some chamgae observed in the proportions of
behavior of these animals across conditions, paatity regarding inactivity, feeding and pacing.
On tour days, there was a decrease in inactivity am increase in feeding during the tour
compared to before and after. When compared t@duévalent time periods on non-tour days,
proportions of inactivity only differed during theur block (being lower on tour days compared
to non-tour days), indicating that participating tours may decrease the amount of inactive
behavior engaged in by these animals. This carliafge accounted for by feeding and pacing
behaviors being significantly higher on tour dagshpared to non-tour days during the tour time
block. However, since the animals were not usu@ty on non-tour days, it is not possible to
conclude whether participating in tours influentlee performance of this behavior, nor how
feeding might have altered other behaviors. Inadiighavior increased again after the tours, and
feeding and pacing reduced. Moreover, there werdiffierences in inactive, active and pacing
behavior in the post-tour condition on tour and-tmur days, indicating that their involvement in
the tours may not be impacting their behavior pats these times.

The changes in pacing behavior among these an@nalsef some concern. Pacing is a
common form of stereotypic behavior in big cats ¢gbta Clubb, Latham, & Vickery, 2007) and,
depending on circumstances, its presence can lggestige of compromised animal well-being
(Carlstead, 1998). In this study, pacing levelsenmeaighest during the tour compared to before
and after, as well as higher before than after.@dweer, this behavior was higher in both the pre-
and during tour time blocks on tour days compadhese time blocks on non-tour days,
indicating that the tours appear to be influenghig behavior. We propose some reasons for this.
For the lions, we suggest that this behavior maydsociated with them being fed during the
tours, when food was present. This behavior has bbserved prior to other feeding times at this
Zoo (personal observation — M)Sas well as in lions at Monarto Zoo who are diébon behind-
the-scenes tours (these lions were originally ighetuin this study, but data collection was ceased
due changes in group composition both on- and xiffkat). Indeed, research indicates that
animals may pace in association with feeding ands@ad (1998) explains that temporally
predictable feeding schedules have been linkedai@aypy in some carnivores. Bassett and
Buchanan-Smith (2007) also argue that food antiorgaactivity — characterized by increased
arousal and activity — is typically seen in animaldch are fed on a regular schedule. Since these
animals are regularly fed (albeit a small amountoofl) during the tours, this pacing could be a
form of food anticipatory activity. That these aais1 paced less in the pre- and during tour
blocks on non-tour days compared to tour days, mimdmally in the post-tour block on both
days, adds some support to this argument, sinclinfgenly occurred during the tour condition.
Before drawing a concrete conclusion about theeso$ their pacing, it would be important to
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observe their behavior on tours without feedingywall as their feeding behaviors at other times
of day.

Efforts to minimise this behavior could includeeaiihg the order in which these tours are
conducted, to reduce the predictability associatd feeding at this time (for a more detailed
discussion of the negative effects of predictabkding, see Bassett & Buchanan-Smith, 2007).
Another alternative could be to introduce a rekafgleding signal (such as a buzzer) to indicate to
the animals when they will be fed (Bassett & BuamaSmith, 2007). The rationale behind this is
that by knowing exactly when they will be fed, ttms could wait for this cue rather than rely on
other cues (in this instance, the visual, auditmmg olfactory cues that a tour group is present,
which precede feeding). Since pacing levels wegh lniuring the tour (42% of scans for lions
alone), and that this behavior has the potentiakgatively impact the visitor experience (Miller,
2012), the importance of addressing it extends heyadividual animal well-being.

For the tiger, we believe that the pacing obselivedll three tour day conditions was
more related to the uncontrolled stimulatory accebseighboring conspecifics, since this
individual's pacing predominantly occurred along therimeters of his enclosures which are
shared with female tigers. Although the tiger’'s dgbr was not included in the comparison of
tour and non-tour days in this study, pacing ingame locations was observed in this individual
throughout the day in an earlier, unpublished stoglyhe primary author. In addition, although
he would sometimes engage in a few bouts of paaimgg the fence where tours were conducted
as the tour group was arriving, he would usualbntihay by the fence (often chuffing) until he
was fed. Pacing in response to conspecifics has Wwéressed in tigers by other researchers and
the use of visual barriers to block the view ofghdéioring conspecifics might reduce this
behavior (Bashaw, Kelling, Bloomsmith, & Maple, Z0Miller, Bettinger, & Mellen, 2008).
Indeed, a visual barrier has now been put in pidbis exhibit since this study was conducted,
but research has not yet explored how influentiisl has been in reducing pacing behavior.

Interactive behavior and proximity to humans during the protected contact tour.
The animals in the protected contact tour were misgieto spend negligible proportions of scans
interacting with humans during the tours (< 1% adrss). By definition, these interactions were
affiliative in nature, occurring when the animalsres fed by keepers or visitors through fencing.
Similarly, very little (< 2% of scans) aggressiomasmobserved during the tour and is primarily
accounted for by the lions banging on the doorthatback of their enclosures (with or without
vocalization) when the tour group was arriving @vfscans also involved the female lions
growling at each other over food). This behavioswa#so observed at other times when keepers
walked through these areas alone. As with paciorgydl documentation of this behavior at other
times of day would be needed to determine whetiisrig a response to the presence of the tour
group, or an anticipatory behavior related to kegpeeing in the area and the possibility of
feeding. Other than this, no direct aggressive iehewere observed. Being a protected contact
tour, there is obviously limited opportunity forrelct physical interactions, either positive or
negative, to take place. As such, proximity data algo used as an indirect interactive measure.
These animals spent the majority of tour scandstanit proximity (> 5 m) from the tour group.
When the animals were in close proximity, this wasally until and/or during feeding time. For
example, the tiger would often lay right by thedeig until he was fed, after which time he
would move away and consume his food. Obviouslys tiata cannot be used to draw
conclusions about whether or not the animals predeto be close to people, but it appears that
they only remained close for the purpose of obtgirfiood. Conducting tours without feeding
would again be useful in determining how this migffiluence proximity to keepers and visitors.
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Changes in Behavior with the Hands-on Tour

Similarly to the protected contact tour, high levelf inactivity were observed in all
conditions by the cheetah in the hands-on tour.iAgdhis is consistent with the natural activity
pattern of this species (Guggisberg, 1975) anddctwal indicative of positive well-being. A
number of changes in proportions of behaviors weiteessed, both on tour days and when
comparing tour days to non-tour days, but thesewargely shifts in types of natural behaviors;
for example, increased activity and decreased iingctAgain, similar to the protected contact
group, there was an increase in feeding duringabhesession, and this was higher in the during
tour time block on tour days compared to non-taaysd since the animals are often fed during
the tour. However, there was more feeding behaliming the pre-tour time block on non-tour
days compared to tour days, as the animals weretsoas fed at this time on non-tour days.
These differences in feeding routines make conmhssabout behavior change associated with
the tours quite difficult. Animals in this groupsal spent approximately 10% of scans out-of-sight
during each condition and this means that someesafar the other behaviors are probably
underreported (e.g., when animals were out-of-dightonger periods of time, it is thought that
they were probably laying down in shaded locations)

These animals displayed varying levels of pacingab®sr across conditions (< 26% of
scans in any condition), which again are worthglisEussion. Like this behavior in the tiger, we
propose that this is related to the presence ghbeiring cheetah, since pacing always occurred
along the boundary of their exhibit shared with symetifics, either when the other cheetah were
being shifted in or out of the adjacent enclosumrewhen keepers were performing routine
maintenance prior to the other cheetah being gacmess to the exhibit. These activities usually
occurred in the mornings, roughly half an hour befihe visitor tours started, which is consistent
with the finding of higher pacing in the pre-towndition compared to tour condition on tour
days, as well as the lack of difference in the propn of pacing in the pre-tour time block on
tour and non-tour days. Moreover, these animalplaljed no pacing during the tours, and
significantly more during this time block on norutodays compared to tour days. Being
territorial animals, this may be an expressionheiirt natural patrolling behavior. Visual barriers
may again be useful here but, given the size oetidosures at this zoo (being open-range), this
is probably not feasible.

Interactive behavior and proximity to humans during the hands-on tour.Animals in
this tour demonstrated a noticeable (> 10%) portibrscans engaged in human interaction
behavior during the tours, which was highest dutirg time block compared to pre- and post-
tour. These behaviors typically involved the ansnsiktting with, and being patted by, keepers
and visitors, as well as engaging in training witkepers. Given the nature of this tour — being
hands-on — there are opportunities for direct adtons, and so we would expect this to account
for some of the activity budget of these animal® &bgressive or otherwise antagonistic
behaviors were displayed by the cheetah toward hardaring the tour (nor during any other
condition), indicating no obvious threats of dang#espite the physical contact involved. In
addition to these direct interactive behaviors, gneximity data can also contribute to our
understanding of indirect interactions. Despite piheportion of scans spent engaged in direct
interactions, these animals were in close proxirtit m) to keepers for approximately 35% of
scans, and to visitors for 25%. As such, they rasticlose for notable proportions of tour scans,
despite not interacting physically the whole tird@wever, they also spent over 50% of scans in
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distant proximity to humans (keepers or visitorglicating that, despite being in a situation
where direct physical interaction was possible,ghenals showed a preference for being away
from the tour group.

Positive Aspects of the Zoos SA Interactive Tours

Although these findings do suggest that interactivars can alter the types and
proportions of big cat behavior, both groups irsthtudy often engaged in large amounts of
species-typical behaviors, which is a positive ifigd While some pacing was observed, this may
not be the result of the tours being a stressfpeggnce. As such is important to discuss some of
the potentially positive factors of the tours. Byrspredictability has been said to be an impdrtan
factor in the captive environment, depending ondineumstance (Morgan & Tromborg, 2007).
Both groups of animals have been participatinghieseé tours for a number of years and the
nature of the tours have remained relatively caéasisresulting in a high degree of predictability.
Although different visitors participate in the tsuthe predictability that tours do not pose thgeat
to the animals may be important here.

Another factor is that none of the animals areddrto interact with visitors or to engage
in specific behaviors, but are positively reinfatder their participation. This reinforcement can
be direct (such as cheetahs receiving verbal pfaissitting on command whist visitors pat
them), or simply feeding all animals at the ené abur. Positive reinforcement training has been
well-argued as the most successful and apprograiténg technique, and has been suggested to
be beneficial to animal welfare in the zoo settsigge it increases control and predictability over
aversive events (Bassett & Buchanan-Smith, 200TileL& Desmond, 1998). Further, these
animals have the opportunity to retreat if desirédrced proximity to humans has been
highlighted as potentially stressful for zoo-housedmals (Morgan & Tromborg, 2007), and
there are many features in each of the enclosuhéshveould be used by the animals to remove
themselves from view and potentially reduce angsstrassociated with visitor presence. Indeed,
we saw that animals in both tours spend most of tbar time in distant proximity to keepers
and visitors. This is more so important in the ¢hlketour, where visitors actually enter the
exhibit. In many instances, the animals were natlise or moderate proximity to humans and
would often interact for 5-10 min before walkingamand laying down in the shade, away from
the group. When the animals did this, they wereendullowed by keepers or visitors. Like
predictability, having retreat spaces has beenddarbe important in other interactive programs,
and in moderating animal behavior and improving nmei welfare (Anderson, Benne,
Bloomsmith, & Maple, 2002; Samuels & Spradlin, 1995

One final factor is that these tours are alwaysdooted by zoo keepers. Whilst it is
unlikely that tours like this would ever occur witht an experienced zookeeper present, a study
of dolphins at various facilities in the United ®& found that potentially risky behavioral
interactions were lower in sessions where traihatsdirect control over the interactions between
dolphin and visitor, compared to those without diteainer control (Samuels & Spradlin, 1995).
The presence of a familiar keeper will undoubteafiuence how the animal responds since there
is an existing relationship. It may be that haviendkeeper present mediates the interactions,
making it a more positive experience. Indeed, @axXR011) suggests that it may be possible for
an animal’s interactions/relationship with unfaanilhumans (e.g., zoo visitors) to be influenced
by the relationship that they have with familiarntans (e.g., zookeepers). Alternatively, the
animals in this study may not have been respontdingsitor presence at all, since the animals
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appeared to respond to the tour group in the seayeas they would when keepers were present
at other times of the day (for example, becomiregtalpon keeper arrival, or pacing before a
feed).

Confounding Variables and Directions for Future Regarch

When combining results from each of the tour tyjeis evident that these tours were
having some influence on animal behavior. Thisossistent with the small amount of previous
research that has shown big cat behavior to vargssociation with regular zoo visitation
(Mallapur & Chellam, 2002; Sellinger & Ha, 2005hd findings from this study add to this past
research, by providing an understanding of theniiaieinfluence of closer visitor interactions on
animal behavior. However, drawing conclusions alvalich aspects of the tours contributed to
alterations in behavior is difficult. There are als likely to be a number of confounding
variables in zoological studies, many of which anavoidable if the purpose of the research is to
observe animals behaving according to their regutartines. This often makes drawing
conclusions about behavior change quite challengind so we have discussed some of these
issues here and provided suggestions for how thgitnmfluence our results, as well as how
they might be addressed in future research.

Firstly, since there was a difference in the fegdioutines of these animals on tour and
non-tour days, it would be important for future dias to consider keeping this potentially
confounding variable consistent across conditionsrder to more fully understand the influence
of tours. This was not possible in our study, simeedid not want to make any changes to the
regular routines of the animals involved. Moreovkers suggested that it might be possible that
the animals here responded to the tour group irséimee way that they do to keepers alone, at
other times of day. It would be imperative for filduesearch to document animal responses to
keepers at various times throughout the day, terohéhe whether such a similarity does exist and
to draw more informed conclusions about animal sasps to participating in tours. Hosey
(2008) argues that both the quality and quantitamimal interactions with keepers differ from
those with visitors, therefore separating theséuaémces would also be important. Moreover,
Phillips and Peck (2007) found that tiger keepéiferdin their individual interaction style with
their animals, so understanding if and how big caspond to different keepers/keeping styles
should be addressed.

Although two different types of tours (protectedhtact and hands-on) were explored in
this study, the behavior of both groups of animads not compared and so conclusions about
which tour might have a greater influence of bebgvand welfare, cannot be made. Such a
comparison was deemed inappropriate here, sinae e various other differences in the
histories and current husbandry of these two groofpsnimals which could account for
behavioral differences. Addressing the influencgasfing types of tours could be made possible
at organizations where the same animals participadéferent types of tours. Along these same
lines, whether animals have been hand-reared andrtfount of prior interaction that they have
had with humans could account for behavioral déffiees during tours, so it would be useful to
compare the same species with different levelsntdraction, to determine whether any inter-
species differences exist. This could allow zoatabbrganizations to understand which big cat
species are most suited to the different typeswifst It has been proposed that various factors
will account for a particular animal’s responséntonans — such as species, extent of handling in
early life, animal personality and temperament @av2007; Hosey, 2008). As such, the
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investigation of how individual factors relate ttaractive tours would also be useful in being
able to predict which animals would be suitableifimolvement in such programs.

As with many studies of zoo/aquarium-housed anijrthis one was limited to a small
number of subjects, at one organization. In ordegeneralize findings beyond these individuals,
future research should consider a greater numbaniofials, at multiple institutions, as well as
other big cat species. Moreover, the generalizgbdf these findings is limited in that the
individual animals involved here have participaiiedhe tours for a number of years (four years
for the tiger and lions, and most of their livegight years - for the cheetah) and have likely
adapted to interactive tours to some degree. Mardeing hand-raised, the cheetah have daily
physical interaction with their keepers, providitigem with further opportunities to adjust to
interacting with people. In this way, it was onlpsgible to examine immediate, short-term
behaviors associated with tours. It would be imgoatrfor future research to examine long-term
changes in animals who are not yet involved in suphogram. In terms of gauging the influence
of tours, although the use of multiple measuresvelf-being have been advocated (Szokalski,
Litchfield, & Foster, 2012), behavior was deemeel thost efficient method here. Since we were
interested in immediate effects, and because mamgr dactors in the zoo environment may
contribute to stress, a corticosteroid analysiss{imilar) did not appear suitable here, but may be
of value to a longer-term investigation which foesion the establishment of tours with new
animals. As a result of focusing solely on behagvaur findings do not provide a complete
picture of animal responses to tours, and thigdiitie conclusions drawn.

Beyond the behavior and welfare of animals involwethteractive tours, future research
should also address the safety of zoo visitorsndusuch experiences. Although no direct
aggressive or otherwise antagonistic behaviorsrdsvMaumans were observed in this study, there
is a wealth of literature to indicate that big ced® cause both injuries and fatalities to pedple,
the wild and in various forms of captivity (Beidi991; Chapenoire, Camiade, & Legros, 2001,
Cohle, Harlan, & Harlan, 1990; Hejna, 2010; LazaRuice, & Sorensen, 2001; Loe & Roskaft,
2004; Murphy, Dempsey, & Kneafsey, 2007; Nyhussdil, & Tomlinson, 2003; Packer et al.,
2005; Schiller, Cullinane, Sawyer, & Zietlow, 200/)deed, when surveying zoo keepers about
their opinions of interacting with big cats, we fouthat safety was a major concern among
participants (Szokalski, Litchfield, & Foster, imegs). A number of these keepers discussed
human safety as an issue when a hands-on sty®ded; they also expressed the concern that if
an “attack” does take place, the animal involvedssally euthanized, highlighting the negative
consequences for both people and animals wheraatieg. Typically, participants explained that
a protected contact style is safer and more apjatepthan hands-on. For these reasons, it will be
important for research to continue to investigate liehaviors displayed by these animals during
tours, and how the safety of both humans and asimajht be preserved or compromised.

Conclusions

Ferndandez et al. (2009) argue that those interativhich meet the entertainment and
education aims of visitors, whilst also being heldbr animal welfare, should be encouraged.
Although more research is needed to determine wheikitors benefit from interacting with big
cats, the results of this study provide a starfiioint for understanding how participation in
interactive zoo visitor tours might influence aninteehavior. The paper also supports the
continued use of behavioral monitoring as an effectneans to understand animal welfare.
Differences in proportions of behaviors — both $getypical and stereotypic - were observed
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between the conditions in this study; however, wude multiple confounding variables inherent
in this type of research, it is not possible tondmnclusions about how animal welfare might be
influenced by these tours. In particular, it is omant to acknowledge that it cannot be
determined, from this investigation alone, whiclpeats of the tours are responsible for the
changes observed. This will need to be exploredture research. Moreover, since the presence
of stereotypic behavior can be indicative of compiseed well-being, it will be of importance for
future research to address this in order to supt@tcontinued involvement of big cats in
interactive programs. However, we do suggest ti@bterall conditions under which these tours
occur — such as predictability, allowing the ansnahoice to participate, the use of positive
reinforcement, and the provision of retreat spaeeappear quite positive and should be
encouraged elsewhere. There is clearly a need doe mesearch in this area and it is hoped that
this study will promote the investigation of bigtganvolved in interactive tours at other
zoological facilities.

References

Anderson, U. S., Benne, M., Bloomsmith, M. A., & Me, T. L. (2002). Retreat space and human visitor
density moderate undesirable behavior in pettimgatmalsJournal of Applied Animal Welfare
Science, 5125-137.

Ballantyne, R., & Packer, J. (2005). Promoting emwnentally sustainable attitudes and behaviour
through free-choice learning experiences: Whatasstate of the gamé&hvironmental Education
Research, 1,1281-295.

Bashaw, M. J., Bloomsmith, M. A., Marr, M. J., & Wla, T. L. (2003). To hunt or not to hunt? A feeglin
enrichment experiment with captive large felideo Biology, 22189-198.

Bashaw, M. J., Kelling, A. S., Bloomsmith, M. A., Maple, T. L. (2007). Environmental effects on the
behavior of zoo-housed lions and tigers, with aecstaidy of the effects of a visual barrier on
pacing.Applied Animal Behaviour Science,, B%-109.

Bassett, L., & Buchanan-Smith, H. M. (2007). Effeof predictability on the welfare of captive anlma
Applied Animal Behaviour Science, 1@23-245.

Beier, P. (1991). Cougar attacks on humans in thited States and Canad#ildlife Society Bulletin, 1,9
403-412.

Brensing, K., & Linke, K. (2003). Behavior of dolipls towards adults and children during swim-with-
dolphin programs and towards children with diséib#i during therapy sessiomsnthrozoos, 16
315-331.

Broad, S., & Weiler, B. (1998). Captive animals amgrpretation - A tale of two tiger exhibitdournal of
Tourism Studies,,44-27.

Carlstead, K. (1998). Determining the causes ofestgpic behavior in zoo carnivores: Towards
appropriate enrichment strategies. In D. J. Shejsioer, J. D. Mellen, & M. Hutchins (Eds.),
Second nature: Environmental enrichment for captar@mals (pp. 172-183). Washington:
Smithsonian Institution Press.

Chapenoire, S., Camiade, B., & Legros, M. (20013siB instinct in a felineThe American Journal of
Forensic Medicine and Pathology, ,246-50.

Claxton, A. M. (2011). The potential of the humaniraal relationship as an environmental enrichment f
the welfare of zoo-housed anima¥gpplied Animal Behaviour Science, 13310.

Cohle, S. D., Harlan, C. W., & Harlan, G. (19903t big cat attack§.he American Journal of Forensic
Medicine and Pathology, 1208-212.

Davey, G. (2005). The "visitor effectZoos' Print, 201900-1903.

Davey, G. (2006). Visitor behavior in zoos: A renvieAnthrozoos, 19143-143.

Davey, G. (2007). Visitors' effects on the welfafeanimals in the zoo: A reviewlournal of Applied
Animal Welfare Science, 1069-183.

-102 -



Fernandez, E. J., Tamborski, M. A., Pickens, S&RTimberlake, W. (2009). Animal-visitor interactie
in the modern zoo: Conflicts and interventioApplied Animal Behaviour Science, 1268.

Guggisberg, C. A. W. (1975ild cats of the worldLondon: David and Charles.

Hejna, P. (2010). A fatal leopard attadkurnal of Forensic Sciences,,532-834.

Hosey, G. (2005). How does the zoo environmentaffee behaviour of captive primate&fplied Animal
Behaviour Science, 9007-129.

Hosey, G. (2008). A preliminary model of human-aaimelationships in the zodApplied Animal
Behaviour Science 10905-127.

Jenny, S., & Schmid, H. (2002). Effects of feedlmmxes on the behavior of stereotyping Amur tigers
(Panthera tigris altaicain the Zurich Zoo, Zurich, Switzerlandoo Biology, 21573-584.

Kyngdon, D. J., Minot, E. O., & Stafford, K. J. (). Behavioural responses of captive common dofphi
Delphinus delphido a 'swim-with-dolphin' programmdépplied Animal Behaviour Science,, 81
163-170.

Laule, G., & Desmond, T. (1998). Positive reinfar@nt training as an enrichment strategy. In D. J.
Shepherdson, J. D. Mellen, & M. Hutchins (EdSgcond nature: Environmental enrichment for
captive animalgpp. 302-313). Washington: Smithsonian InstitutRness.

Lazarus, H. M., Price, R. S., & Sorensen, J. (200Bngers of large exotic pets from foreign lantise
Journal of Trauma, Injury, Infection, and Critic@lare, 51 1014-1015.

Lindemann-Matthies, P., & Kamer, T. (2006). Theliehce of an interactive educational approach on
visitors' learning in a Swiss zo8cience Education, 9296-315.

Loe, J., & Roskaft, E. (2004). Lare carnivores hathan safety: A reviewAmbio, 33 283-288.

Macdonald, D. W., Loveridge, A. J., & Nowell, K.Q20).Dramatis personaeAn introduction to the wild
felids. In D. W. Macdonald & A. J. Loveridge (EdSBjology and conservation of wild felidpp.
3-58). New York: Oxford University Press.

Mallapur, A., & Chellam, R. (2002). Environmentalffluences on stereotypy and the activity budget of
Indian leopardsRanthera pardusin four zoos in southern IndiZoo Biology, 21585-595.

Margulis, S. W., Hoyos, C., & Anderson, M. (2008ffect of felid activity on zoo visitor interesfoo
Biology, 22 587-599.

Martin, P., & Bateson, P. (2007Measuring behaviour: An introductory guid8rd ed.). New York:
Cambridge University Press.

Mason, G., Clubb, R., Latham, N., & Vickery, S. 0Z0. Why and how should we use environmental
enrichment to tackle stereotypic behavioApplied Animal Behaviour Science, 1053-188.

Miller, L. J. (2012). Visitor reaction to pacing levior: Influence on the perception of animal canel
interest in supporting zoological institutio@oo Biology, 31242-248.

Miller, L. J., Bettinger, T., & Mellen, J. D. (20D8The reduction of stereotypic pacing in tigdPsuthera
tigris) by obstructing the view of neighbouring individsigAnimal Welfare, 1,/255-258.

Morgan, K. N., & Tromborg, C. T. (2007). Sources stfess in captivityApplied Animal Behaviour
Science, 10262-302.

Murphy, I. G., Dempsey, M. P., & Kneafsey, B. (2D0Tiger bite in captivityEuropean Journal of Plastic
Surgery, 3039-40.

Nyhus, P. J., Tilson, R. L., & Tomlinson, J. L. (&). Dangerous animal in captivity: Ex situ tigendict
and implications for private ownership of exotidgraals.Zoo Biology, 22573-586.

O'Donovan, D., Hindle, J. E., McKeown, S., & O'Deaaq, S. (1993). Effect of visitors on the behaviofir
female cheetahAcinonyx jubatusind cubslinternational Zoo Yearbook, 3238-244.

Packer, C., Ikanda, D., Kissui, B., & Kushnir, I2005). Lion attacks on humans in TanzaMature, 436
927-928.

Phillips, C., & Peck, D. (2007). The effects of gamality of keepers and tigelBgnthera tigris tigri3 on
their behaviour in an interactive zoo exhiBipplied Animal Behaviour Science, 1@84-258.

Povey, K. D., & Rios, J. (2005). Using interpretiaeimals to deliver affective messages in zdosirnal
of Interpretation Research, 79-29.

-103 -



Quirke, T., & O'Riordan, R. M. (2011). The effedt different types of enrichment on the behaviour of
cheetahsAcinonyx jubatusin captivity. Applied Animal Behaviour Science, 183-94.

Samuels, A., & Spradlin, T. R. (1995). Quantitatbehavioral study of bottlenose dolphins in swinthwi
dolphin programs in the United Statb$arine Mammal Science, 1%20-544.

Schiller, H. J., Cullinane, D. C., Sawyer, M. D.,Zetlow, S. P. (2007). Captive tiger attack: Casgort
and review of the literatur@&he American Surgeon, ,/316-519.

Sellinger, S. L., & Ha, C. J. (2005). The effecfsvisitor density and intensity on the behaviortab
captive jaguarsRanthera onca Journal of Applied Animal Welfare Science283-244.

Skibiel, A. L., Trevino, H. S., & Knaugher, K. (200 Comparison of several types of enrichment for
captive felidsZoo Biology, 26371-381.

Szokalski, M. S., Litchfield, C. A., & Foster, W..K012). Enrichment for captive tige@gnthera tigri3:
Current knowledge and future directioAgplied Animal Behaviour Science, 1399.

Szokalski, M. S., Litchfield, C. A., & Foster, W..Kin press). What can zookeepers tell us about
interacting  with  big cats in  captivity? Zoo  Biology, Retrieved  from
http://onlinelibrary.wiley.com/doi/10.1002/z00.2 Tdbstract

Trone, M., Kuczaj, S., & Solangi, M. (2005). Doearticipation in dolphin-human interaction programs
affect bottlenose dolphin behavioukpplied Animal Behaviour Science,, 363-374.

Umapathy, G., Sontakke, S. D., Srinivasu, K., Kjran Kholkute, S. D., & Shivaji, S. (2007). Estrus
behavior and fecal steroid profiles in the Asidiin (Panthera leo persigaduring natural and
gonadotropin-induced estrusnimal Reproduction Science, 1@®I13-325.

Van Metter, J. E., Harringer, M. D., & Bolen, R. [2008). Environmental enrichment utilizing stimsilu
objects for African lionsFanthera leo lepand Sumatran tiger®énthera tigris sumatrgeBIOS,

79, 7-16.

Visscher, N. C., Snider, R., & Vander Stoep, G.O@0 Comparative analysis of knowledge gain between
interpretive and fact-only presentations at an ahitraining session: An exploratory studdoo
Biology, 28 488-495.

Wielebnowski, N., & Brown, J. L. (1998). Behaviorarrelates of physiological estrus in cheetétt
Biology, 17 193-209.

- 104 -





