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INTRODUCTION

The Indian wolf was first studied in1831 by the tBh ornithologist William Henry Sykes under th
binomial Canis pallipes In the family of Canidae wolvesCénis lupus;Sykes, 1831) are found in maximu
frequency. The Indian grey wolf was the vast roaauaurring almost in all habitats but mainly coefiinto remote
tracks of arid hilly regions and wide-ranging dég&oberts, 1997). The grey wolf also inhabits opéins like
semi-arid grasslands, scrublands, grazing land(8twahi, 1982). Wolves communicate to each othediffgrent
means like sounds, smell, posture, etc. Wolves himwtommunicate, celebrate, and to create theidlu
(Montanaro, 2012). Wolves were placed in the familycanidae and the genera canis which includeispeaxd
wolves, jackals, and the domestic dog. The taxonamy phylogeny of the wolves had been variouslyaéngpd
as including a single species ©f lupus(Nowak, 2009) or at most as two species with tlemisé beingC. rufus
(Audubon & Bachman, 1851) as suggested by GoldrB&i,T. rufusto be a subspecies Gf lupus(Lawrence &
Bossert 1967; Wozencraft 2005), or a modern hybpekcies ofC. lupusandC. latrans Say, 1823 (Reicket al.,
1999). The Indian wolf,Ganis lupus pallipespossibly diverged from Grey wolf sub species offwdbg clade

about four lakh years ago.
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Gray wolves resemble the domesticated dog breegtwwhan shepherds or husky in appearance; howdiger, i
large skull and teeth distinguish it from othersgly related members of the family canidae (Nati®iadbook of Indian
Wolf, Sagnoet al, 2017). Coat colour has been usually lighter imsiers as most of the fur is shed and only present
sparse long hair remains in its body, giving thecégs a characteristic thin, long-legged appearghiedib, 2007).
Adult wolves can be distinguished from juvenilestiie field by their size, behaviour and white mags that develop
above the eyes, on the chin and under the thrbala(J2003). In the dog family Leptospirosis digeass harmful to
humans as to dogs (Rawtlal.,2015).

The front foot had five toes, including a short déaw, placed proximal to other four, whereas thedHbot had
four toes. The legs were moderately long with digitde limb posture; the chest was narrow and keelwith forelimbs
superficially pressed into the chest and elbowsetdrinward and paws outward (Youngakt 1944). Wolves had long
legs and powerful leg muscles, which facilitatelgss travel at a usual rate of 8 km per hour anshaing gait of 55 to 70
km per hour (Mech, 1970). The extended rostrum idessan abundant surface of the olfactory orgahdhaewing the
wolf to detect odours of prey at various distancgsto 2.4 km in favourable conditions (Mech, 197épwever,

a high-resolution genomic analysis of dog breedswvsld the potential of molecular studies to capthee structure of
genetic differentiation even if it is of very retasrigin (Parkeret al. 2004). Phylogenetic analysis of the D-loop region

revealed a high level of polymorphism and homplagkin and between the canid species (Aggamtall, 2006).

During our study, we observed that, when the waddfsvalone in the captivity, it was showing the défa
behavioural patterns. It was continuously undegssthecause of the constant presence of visitarsthe cage. It was
unremittingly running in its cage. It was foundrmore stress. It was appeared generally in feadabition. When any
human being moves near its cage, it stops for arfémutes and continuously stares in that persomalt found alert
throughout the presence of visitors. In that cassting behavior was found less frequently. Itstiie smell the person if

anyone goes near to the cage. Walking, runningglfastanding behaviors were seen in captivity winevas alone.

When the wolves were kept in a pack it showed dabiehavioural activities. Wolves had many local aarm
India like Nar, Varu, Bhedia and Landga. It washeeatened species listed in schedule-1 of the idlglrotection act,
1972. Some time in captivity wolves used to preyirsects. Pups were showing the playful behaviSense of smell
after that sense of hearing was most acute of thiéswsenses. Wolf's were sitting vantage poinkeep an eyes on the
surroundings. When wolves used to fight with eattfeig they were showing their incisors and can@eth, it was assign
of warning to the attack (Khandal & Khandal, 2018).

Habitat Ecology

The Indian wolf inhabits areas dominated by scrgpasslands and semi-arid and different pastoral
agro-ecosystems (Jhala, 2013); however, in theeeagharts of its range extending across parts Welisha, Bihar and
West-Bengal etc. They were known to inhabit moister density forested (Shahi, 1982). Indian wolvesre similar to
other sub-species of gray wolves were territoriahels with their pack size, prey density and $ieing important for
determinants of their home range size (Jhala, 2008) small body size of Indian wolves allows sinitg themselves on

smaller ungulates, lagomorphs and rodents (Hal®igy R
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Social Organization and Behaviour

Wolves were gregarious animals with v-developed social system, with a family being a dgbwolf pack
(Mech, 1970 & 1999)Adult wolf (parents guides theactivities of the group with a division of labothe female wol
plays an important role in pup rearing while thelemaolf was responsible for foraging and territanaintenanc
(Mech, 1999). The breeding male and fer were responsible for the territory scent markingt{fifhan & Mech, 1979).
The breeding male wolf was though dominant at #leptimes were subordinate to a female wolf witip$ displaying

submissive behaviour, foraging food for her andghps (Mech, 199).
Distribution

The subspecie€. I. pallipeshad a wide distribution range, extending from theid in the east to Turkey in tl
west, with populations reported from Pakistan, |reiag, Syria and Israel (Mendelssohn, 1! Shahi, 1982; Mech &
Boitani, 2010). Indian wolf is distributed across theesatf Gujarat, Rajasthan, Haryana, Uttar Pradesithyh Pradesl!
Maharashtra, Karnataka and Andhra Pradesh. In,Itity inhabit scrublands in three geographical zones that inclu

the hot desert, the seriid zone and the Deccan plateau (Jhala, 2

Figure 1 shows the distribution of Indian gray weoif India and shows the other species of wolf whis

distributed in India.
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@ C. familiaris—feral dogs (n = 24)
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Figure 1: Distribution of Wolf in India
https://www.researchgate.net/figur-Map-of-wolf-distribution-irthe-
Northerr-Hemisphere-showing-historical-distributions

Retrieved on 1-1-2019 from (Map not to scale)
Numbers of Indian Gray Wolf in Captivity at Sakkarbaug Zoo, Junagadh

Fourteen wolves are present in capti at Sakkarbaug zoo. Out of thisgven are adult male; five are ac
female and two pups born in December. Nine wolvesevborn in the zo Five wolves were arrived from another zoo
Maisur Zoo, Jodhpur Zoo and Jaipur Z
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Food and Feeding

The Indian Gray wolf was dependent on blackbuckpl@ra, hare and small mammals. These all spe@ds h
extensive distribution. Food and feeding differeneere seen in wild and in captivity in wolves.the wild, they were
hunted normally at night or sometime in the mornimgn the evening (Khandal & Khandal, 2018). Piteyns eaten by
wolves were identified mostly by using the scatlgsia. Mostly contain single prey item (Mayuet al, 2011).
Wolves were provided the food in the captivity. Bds given in particular quantity. For Adult theofbis given only one
time per day. For young ones the food is given tim®s per day. Quantity of food for young ones aimsost same as the
adult. Food is given in the evening. In captivityitton is given for food at near about 6 or 7 prAtilt and young ones.
For young ones food is given two times, at morrang evening. At morning mixture of milk, egg, bigcand calcium
tablets were given for food at near about 10 anmy@sition was hardly observed for food among thiEmias observed

that wolves preferred to have less quantity of faden their health is not well.
Reproductive Behavior

The Indian gray wolf was the only wolf sub- spediegt breeds in the winter months. An Indian woésworeed
in winter, with mating occurring sometimes in Oatob November and was restricted to the dominairt gfahe pack
(Jhala, 2003). After a courtship that can last fidags to months, wolves copulate during an estpeu®d of 5 to 7 days
(Mech, 1974). The gestation period was lasts fe6B2lays and the breeding female was begins exogvatden about 15
days to a month prior to whelping (Mech, 1970). Bengives birth to about 3-6 number of pups. Pupsbéind at the
time of birth, developing blurred vision by the agk15 days with most milk teeth are erupting bw8eks of age
(Mech, 1970). The female remains near the pupatftgast 2 months. It had been suggested thattpaczme behaviour in
zoo animals can be easily interrupted at low levdsstress even when other aspects of reproduciennormal
(Shepherdsomet al., 1998; Wielebnowski, 1998). Providing captive anisnalith suitable environmental enrichment can
promote natural parental behaviours, which in mhances breeding success in captive individudlepl$erdsoret al,
1998).

METHODOLOGY
Study Area

The study area was the Sakkarbaug Zoo, Junagadagddh city is the head quarter of Junagadh distrithe
state of Gujarat. The city is located at the fdothe Girnar hills and it is "7 largest city in Gujarat. Three distinct seasons
winter, summer and monsoon were observed with gidab wet and dry climate. Gujarat provides a wade diverse
range of habitats (Raval, 2011). Sakkarbaug Zdhasldest zoo of Gujarat and India’s third oldasb. It is famous for
breedingPanther liopersicaand supplies it to other zoos. Sakkarbaug zooegstall the serene environs of Junagadh at
one place. Sprawling over an area of 84 hectamskeBbaug zoo was open to the public in 1853. Regpio want to
indulge in a three-hour wildlife safari at Gir Natal Park can visit the Sakkarbaug Zoo as herecanespot Asiatic lions
roaming freely in large enclosures. Some of thedaunclude wolf, panther, deer, antelope, blackkbaod spotted deer,

tiger, lion, hyena, etc.

The objective of the Sakkarbaug zoo is to proteetanimals in captivity and also to educate thepjgeabout the
endangered and rare species of the earth. Libfatyeazoo helps to increase knowledge and give rnmdogmation about

the animals. Timings: 9:00 am to 5:00 pm. Sourcpsti/www. com/states/gujarat/Sakkarbaug-zooldegeaden-
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junagadh.html. Retrieved on 142019

Figure 2 shows the map of India. Figure 3 showsntla@ of Gujarat. Figure 4 shows the map of June the
location of Sakkarbaugoo. Figure 5 shows the entrance gateSakkarbaug zooJunagadl 21° 53' 99" N and
70°46' 73" E.

L]

Figure 2: Map of India. Source: Figure 3: Map of Gujarat.
https://www.freeemaildatabase.com/product/mi  Source: http://gujaratonline.com/about/map.}.
laya-free-emaildatabast Retrieved on 15-12019.(MapNot to Scale)

Retrieved on 151 2019. (MapNot to Scale)
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Figure 4: Map of Junagadh City.
Source: https://www.google.co.in/maps/vt/d Figure 5: Sakkaurbaug Zoo Junagad|

Retrived on 14-1-2019Map not to scale

Methods

The different types of behavioural activities of wolCanius lupus pallipgsin captivity were observed at
Sakkarbaugzoo, Junagadh. The behaviour of fourteen Indiany ®valves was studied for a period of seven mor
Each wolf was observed for thuratior of Ninety minutes, every week. Observations were takem July 2018 tc
January 2019. Three seasomsre studie monsoon, post monsoon and wintBourteen wolve were studied; Male,
Female and pups. The ethogram wasd t represent the behavioural ebgations. We used the time slice metho
develop an activity budget for the wolves. Standdediation (SD) and the me of thebehaviours in each category wi

calculated in minutes of each behavioural evente @y analysis of variance (ANOVA) wasnducted to see the
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difference in the amount of behaviour activity inlves.

Behavioural activities were divided into mainly tvaifferent types of groups (1) Active behaviour af#j
Inactive behaviour. In the active behaviour, wadkirrunning, standing, playing, fighting, facial, wlng, eating,
manipulation, orientation and research, excreti@mewincluded. In the inactive behaviour restinttjrgj, sleeping were
included. As far as the ethogram implies, duringesiation the same category data are introduceditind separate the
categories, The description of different structueakels of behaviour that is shown in Panov (1978):The elementary
motional act leads to single change of a body pasdition or organ; (2) Pose or expressive patteseveral EMAs
produced simultaneously or in a rapid sequenceSéRjuence - behavior chain containing successiitse ohthe second
level; (4) Ensemble or activity type (fodder, rasbaand other). Elements of the first, seconddthind fourth category
i.e., the sequences were registered. In procesbimgdata, the behavior forms were combined intgelaiunctional
categories (activity type) such as play or aggoessir many other types. Several behavior forms weekided into the

same activity type (Yachmennikoeaal, 2011).
Individual Types of Activity

Sleep - an individual sleeps, it is not active; Res individual sits, lies in different poses luiges not sleep;
Movement - an individual moves around at any typpaze; Feeding - an individual chews foodstuff lbaves, transports
in a mouth, reserves, and drinks; Excretion andkmgr- defecation, urination, and scratches; Ogtoh and research
behaviour - alertness, interest, anxiety orientatmwvards observer - following an observer, sniffthe place where the

observer was staying, listening to the observedsement.
Social Types of Activity

Contact with observer - look for active interactiwith observer, approach, and manipulation withdiighes and
shoes; consolidation reaction; aggressive facigiression and sounds; Friendly activity - approadth vaead down
swaying, mild wagging, touch nose to nose, lickiigingle of lips and lower jaw of another individjuemile corresponds
to face expression; Play - activity was registendgen any forms of play were observed; Stress mactifright, fear,
avoidance of a stress factor (an individual layskbits ears, vails, moves on bended legs, there meag body quiver);

usually it was registered on external stimulus.
RESULTS AND DISCUSSIONS

The twelve behaviors of wolves were observed dutiregstudy in captivity. Facial behaviour was oftesed to
express emotions. Wolves were showing dominancyaggiession by baring teeth. Wolves were peacéfairsg food
with one another. The twelve most common behaviamse observed during whole time period of July@d January
2019. These behaviours were observed: Runningngeseating, resting alert, walking, fighting, yiteg, standing, eating,
facial, sluggered and smelling. When wolf kept silanostly shows running and walking behavior. W& were found

eating insects and showing scent roll behaviour.

A significant difference was found in the differegpe of behaviours. Different kinds of communioatiof the
wolves were observed with the human beings and etbbres or other animals. Unwell wolves were fowpegnding most
of their time in resting. Males found to raise thame leg completely during urination. In this studiolves showed more
walking behaviour as compared to eating behavidome small trees, shrubs with bark and leaves, pide&, small ponds

and many other features can increase the posgibiliprovide a homely atmosphere for wolves. Intiw@y artificial
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things supplement natural habitat to wolves. Loaggression and stress level shows strong socialsbaith each other

in a pack.

If we compare our results with a few previous resleas, we found that when a wolf was kept soltdves very
less activity than wolves kept in a pack. In wolvpsaceful co-feeding occurred in 83% of trials IDat al., 2017).
We also found in our study that peaceful co-feediogurred in wolves. Some types of social behagiownlves display
in the wild do not occur in a zoo. Wolves may imsteshow stereotyped behaviour in captivity (Knuts2di7). For the
short period of time we had also studied the behavbf wolf when it was kept solo. Considerabldaténces found in
between the behaviour of wolf kept in solo and kiepa pack in this study. Wolves born and raisedhia wild will

ultimately display more aggressive behaviour thathves born and raised in captivity.

The overall increase in aggressive behaviour candnéributed to several factors, including but hotited to
human interaction, feeding habits and pack dynardcsitson, 2017). Wolf habituation and food coratiing can also
impact the behaviour of wolves (Smith, 2003). Trewes breed once a year and periodicity of reprodndnfluence the
social behaviour, movements and structure of tlok paackard, 2003). Common investigation of altgrais can be used
for illustration and examination of the unevenne$sthe structure of interconnection and organizatad activities.
Orientation towards the observer can occur to setesxtent. Food and marking activities and sleepeware, components

of activity pattern (Yachmennikowet al, 2011). We also found similar results.

Wolves can lose fear of humans by having frequedtiacreasingly closer contact with them, thus mgkhem
less aggressive when encountered with human (Knu@17). Strong bonds promote more sharing in @mhin the
group setting, rank was the primary factor detemgrieeding behaviour. Each wolf pack members hadaual chance to
eat. This is the first evidence that the importantéhe social relationship in food sharing is degent on the feeding
context in canids (Dale ai., 2017).

Stereotypes were thought to indicate that an arsnwlvironment was sub optimal and that the animas
suffering from a welfare problem such as stresssfvia 1991). When the wolf was kept in solo it wassiress that
observed in this study wolves also depend uporciasbirds and fruits of some plants. In captivitatural caves and
cavities in the rocks were also present which mtewshelter to wolves (Muhammad, 2015). When conisigestress in
wolves; enclosure size direct relations of thisifathere is not a large enough enclosure. In captiolves average
aggression levels towards pack mates are found four times higher than a wild pack (White, 200Male wolves raise
their one leg when they urinate, whereas femalaglsneock the leg similarly in flexed leg urinati@gthandal & Khandal,
2018).

The playful acts of young and sub adult wolvesraejust to make them happy; the play may serva fasm of
practice and also may help them become more flex{ilhandal & Khandal, 2018). The enclosure desigaukl
incorporate sufficient space to facilitate normabwements and a range of natural behaviours (Gunr2@§7).
Scent rolling disguises the wolves’ own scent fopuapose like predation or maybe more attractivettter wolves
(Khandal & Khandal, 2018).

Table 1shows the various types of behavioural dhtadian gray wolf for seven months. Figure 6 skhdhe ratio
of the number of pattern types composed of activiiin July in solo wolf. Figure 7 shows the ratiachee number of pattern

types composed of activities in August 2018 to day2019 in wolf Pack
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Table 1: Numbers of Behavioural Activity of Wolvesin Different Months

Walking 86 97 108 203 200 121 141
Smelling 40 46 51 132 100 67 50
Running 116 96 88 126 124 131 73
Seating 0 53 91 179 138 100 77
Eating 0 23 14 44 29 37 26
Fighting 0 39 72 9 69 105 47
Playing 0 49 113 127 83 95 86
Standing 63 84 93 180 125 123 69
Sluggered 24 28 55 79 82 63 45
Facial 109 78 92 169 125 87 80
Resting 0 34 107 182 219 202 139
Resting Alert 0 23 64 67 74 76 63
Total Behavioural Activity (Solo) Total Behavioural Activity (Pack)

EWalking B Walking

m Smelling ® Smelling

ERunning ® Running

B Seating B Seating

mEating m Eating

.F‘ighﬁllg n F‘Ight‘lﬂg

®Playing = Playing

¥ Standing  Standing

B Sluggered m Sluggered

Figure 6: Ratio of the Number of Pattern Types Figure 7: Ratio of the Number of Pattern Types Compsed

Composed of Activities of Solo Wolf in July of Activities of Wolf Pack in August to January
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Figure 8: One Way Analysis of Variance for Month aml Season

Table 2 shows the descriptive statistics for theegretage of observations of these twelve behavidtigare 9
shows the mean and the SD duration of behavioutalittees of wolves in seven months. Figure 8 shomenthly and
seasonally one way analysis of variance in the méatgust 2018 to January 2019. It shows the varghanges in the
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studied month.

Table 2: Descriptive Statistics for the Percentag®ccurrences of the
Twelve Behaviours Observed

Walking 7 86 203 117 | 136.57 47.65
Running 7 73 131 58 107.71 22.14
Eating 7 0 44 44 24,71 14.85
Fighting 7 0 105 105 61.14 35.93
Playing 7 0 127 127 79 42.66
Facial 7 78 169 91 105.71 32.54
Resting 7 0 219 219| 126.14 84.09
Resting Alert 7 0 76 76 52.42 29.13
Smelling 7 40 132 92 69.42 34.12
Seating 7 0 179 179 91.14 57.66
Standing 7 63 180 117 105.28 40.81
Sluggered 7 24 82 58 53.71 22.90
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Figure 9: Graph of Mean and SD Duration of Behavioual Activities of Wolves in Seven Month
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CONCLUSIONS

www.tjprc.org

editor@tjprc.org



64 Maitry S. Dave & Jatin V. Raval

Based on the behavioural observation in captivity,studied various behaviour patterns. A significtifference
was found in the different type of behaviour. Thiady was focused on a relatively small pack sizee result of this
study provides different behavioural patterns lkalking, resting, resting alert, eating, fightimgmelling, seating etc.
The difference was seen in the behavioural actigitywolf kept solo and wolves kept in a pack. Watkibehaviour
showed more weigh against eating behaviour. Whdh kept solo, it spent most of its time in runninthe wolf was in
stress because of the frequent presence of visiEasthe cage. Sense of smell after that senlseasing was most acute
of the wolf's senses. When the wolf when kept snlaning and walking behaviour was mostly obsered another type
of behaviour was observed less frequently. Twelebalwiours were regularly studied when wolf keppatk. Wolves
were found peacefully sharing food with one anatlSametime wolves show the scent roll behavioucidfdoehaviour

was often used to express emotions. behaviour bfesavere affected by seasonal variations.
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