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______________________________________________________________________________________________________________ 

 Abstract: Wild herbivorous animals are difficult to house in captivity due to their wide home range and specific 

diet. As wild captive animal’s behavioural data are used as a welfare indicator, diurnal behavioural study and time 

budgeting of a male giraffe (Giraffa camelopardalis) was carried out from August 2022 to June 2023 in Alipore 

Zoological Garden, Kolkata, India. This study aimed to explore the overall seasonal behavioural patterns and hourly 

activity budget from 10.00 to 17.00 h by using focal sampling method with 23,520 minutes of observations. During 

the observation period, the giraffe spent maximum time in standing in alert condition, followed by resting. The 

mean time spent percentage for feeding of offered feed was 5.07% to 6.86% of total observation period. Feeding of 

offered feed was found significantly (P<0.05) higher during monsoon season and lower during winter, while grazing 

activity showed an inverse trend. The giraffe spent more time in standing alert activity during monsoon compared 

to other two seasons which might be due to more visitor pressure of winter season. Walking activity was observed 

more during monsoon, while resting during summer. The giraffe exhibited no social negative behaviour, only during 

winter when maximum social positive behaviour was noted. The giraffe spent a larger amount of time performing 

oral stereotype, licking behaviour during summer. Feeding of offered feed was noted maximum at 16:00-17:00 h 

during monsoon and winter, while it was at 11:00-12:00 h during summer. Standing in alert condition was occurred 

at higher frequency at 10:00-11:00 h during winter and summer, whereas at 15:00-16:00 h during monsoon. 

Licking activity was found most at 13:00-14:00 h during winter and summer and at 11:00-12:00 h during monsoon. 

This study suggests the improvement of feeding strategy with the provision of natural browsing to encourage 

their foraging activity as well as to mitigate the observed oral abnormal stereotypic behaviour. Additionally, this 

study will provide a better understanding and baseline information of the behavioural pattern of giraffe in captivity 

that could aid future conservation efforts. 
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Introduction 

Giraffe (Giraffa camelopardalis) is the world's 

tallest, largest, long-necked, long-lived, non-

territorial, browsing ruminant (Bjornhag, 1989; 

Baxter, 2001; Muller et al., 2021). Giraffe, an 

artiodactyla belonging to the family Giraffidae, 

having six different sub-species which are 

distinguished by their coat pattern (Brown, 2007). 

In past, nearly ten thousand years ago, giraffe was 

distributed throughout Africa, from Algeria and 

Morocco to South Africa (Dagg, 1976) but at 

present they can only be found at a few areas, 

south of Sahara Desert in savannas, grasslands, 

and open woodlands (Feldhamer, 2003). Due to 

habitat loss, extensive poaching and rinderpest, 

their natural populations have declined by 30% to 

40% over the last thirty years, with rapid decline 

in two of their subspecies (Brandes et al., 2021). 

Hence, in the IUCN Red List (www.iucnredlist.org 

2020), the category of the species Giraffa 

camelopardalis was changed from ‘least concern’ 
to ‘vulnerable’ in 2016 (Muller et al., 2016).  

Animal behaviour is a “fundamental part of its 

biology” (Shepard et al., 2008). Behaviour could be 

described as a response of an animal to the 

environment and its components and, also 

response to its intrinsic stimuli such as craving, 

anxiety etc. (Shepard et al., 2008). Animal 

behaviour could also be depicted as the way of 

communication of an animal with the 

surroundings, environment and with each other. 

Behavioural pattern of an animal is species 

specific as generally it varied with the habitat 

conditions (e.g., availability of food), 

environmental factors (climatic factors like 

temperature, rainfall etc.) and the social factors 

(Hazarika and Saikia, 2010). Behavioural patterns 

of an animal depend on how the animal distribute 

its time and energy budget in order to maximize 

its fitness (Adolfsson, 2009). The activity time 

budget of an animal, describes that the animal 

involved in or displayed different activities in a 

specified time period (Baskaran, 2013). 

Knowledge about animal behaviour and their 

activity time budget in wild are essential for the 

analyses of the habitat uses (Tanaka et al., 2001) 

and for the prediction of certain responses to 

varying influences (Sutherland and Gosling, 2000) 

that provide information for an integrated 

conservation management of that studied species 

(Swaisgood and Greggor, 2019). Observation 

based study on wildlife behaviour is also 

important and useful tool to improve the health 

and welfare status of the animals in captivity 

(Sutherland and Gosling, 2000; Tanaka et al., 

2001).  

When considering the available behavioural 

data for the giraffe, most of the contributing 

studies only cover behavioural pattern and 

activity budget of giraffe in wild. There is limited 

data on the captive giraffe’s ethology and its 

variation. Giraffe is an endemic species of Africa, in 

India they are protected in captivity, their 

behavioural patterns might be affected or altered 

due to change in environment as well as their 

habitat. Hence, monitoring of behavioural pattern 

of giraffe in captive condition in India, by making 

an activity budget would be a beneficial approach 

of detecting the abnormal, stereotypic or stress 

behaviours displayed by the studied animal. 

Abnormal behaviours could be described as 

behaviours which are displayed by wild animals in 

captivity but not found in the free-ranging one. 

Whereas, stereotypic behaviour is a type of 

abnormal behaviour where the studied animal 

performs repeatedly any movement pattern, in an 

invariant form, without having apparent function 

or goal. Therefore, the percentage of stereotypic 

behaviour obtained from the activity time budget 

of the studied captive animal, might be considered 

as an indicator of their poor welfare (Mason and 

Veasey, 2010). Animal welfare is the prime aim of 

the behavioural investigations of captive species, 

housed in zoos. Simple observation-based reports 

ultimately would be useful for a better and 

improved management of giraffe in zoos. 

Due to scarcity of detailed behavioural 

investigation reports on giraffe housed in zoo in 

India, the current study therefore aimed to assess 

the   general   behaviour   of   a  giraffe  in  terms  of 

http://www.iucnredlist.org/
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Fig. 1: Layout of giraffe enclosure at Zoological Garden, Alipore, Kolkata (based on visual observations during 

present study). 

detailed diurnal activity time budget and the 

seasonal effect on the activity time budget of the 

giraffe, kept in Alipore Zoological Garden, Kolkata 

over a period of approximately 11 months.  

Materials and Methods 

Study Site:  

The current study was carried out from August 

2022 to June 2023 at Alipore Zoological Garden 

(22◦32’9.29’’ N, 88◦19’55.39” E), Kolkata, West 

Bengal, India. It covers area of about 18.811 ha. 

Summer season commence in March till the onset 

of rainy season in June, maximum temperature 

rises to 40℃ with an average of 36℃. Monsoon 

ends in the month of September. Average rainfall 

experienced within the region is about 1641.4 mm 

per annum. Winter season starts in December and 

ends in February. The lowest temperature during 

winter season is around 10℃ with an average of 

13℃.  

Studied Animal: 

The studied animal is a ten years old male Giraffe 

(Giraffa camelopardalis) named Mangal by the zoo 

authority and kept along with another two males, 

four females and four calves in an enclosure. The 

food is offered by the Alipore zoo authority to the 

giraffe, basically includes higher amounts of 

concentrates and sugar rich food like different 

types of vegetables and fruits. The food is 

provided to them twice in a day at 08:30 and 

16:30 h inside the enclosure.  

Enclosure of the Animal: 

The giraffe was kept in an open-air moated 

enclosure of about 400 sq.m with a shaded shelter 

which is in east side of the zoo, called the Ezra 

house where drinking and feeding area are made 

(Fig. 1). The entire enclosure is covered by grass. 

Inside the enclosure, there are two trees which are 

surrounded by metal fence of about ten feet high. 

From outside to inside, the enclosure is guarded 

by the steel-made railing, followed by a row of 

small trees and then iron-made chain-link fence.  

Data collection: 

For the study on diurnal behavioural pattern of a 

male giraffe at the Alipore zoo, data were collected 

from monsoon to summer seasons having 11 

months of study period including 3 months from 

monsoon, 4 months from winter and 4 months 

from summer. Primary observations were carried 

out on the giraffe for recognizing the behavioural 

patterns. All the activities displayed by the giraffe 

throughout the day from 10.00 to 17.00 h were 

recorded twice in a week, through direct 

observation   with   unaided   eye   by   using   focal 
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Table 1: Ethogram used for collecting behavioural data of giraffe, G. camelopardalis in captivity at Alipore Zoo, 

Kolkata (based on Garry, 2012; Razal et al., 2017; Kulkarni, 2020) 

Behaviour categories 
Types of behaviour Description 

General 

activities 

 

 

 

 

 

 

 

 

 

 

 

Active 

behaviours 

 

 

 

 

 

 

 

 

 

 

Feeding of offered feed eating food mixture provided by zoo 

Ruminating 

rechewing and swallowing a bolus of already ingested and 

regurgitated food for proper digestion. 

Grazing  eating the grass from the enclosure field 

Drinking  
engulfing water from water source. 

Standing alert  Standing with head up and alertness to its surroundings 

Standing non alert  

standing with head up and down, closed eyes and not paying 

attention to its surrounding 

Bending neck lowering its head to the ground for drinking, grazing etc. 

Walking movement from one location to another at a normal walking pace. 

Self-maintenance  

grooming itself, urinating, defecating, wagging its tail to remove fly, 

insect from its skin, licking itself for cleaning its body. 

Social positive appealing for associative contact with the other individual 

Social negative 

interacting with another animal with aggressive mode and 

sometimes chasing the other one, performing head butt, head slap, 

kick or stomp and stomp 

Manipulating 

enrichment trying to discover some new things, unknown to the animal. 

Keeper interaction interacting with the zoo keeper when food is offered  

Inactive 

behaviours Resting 

lying or sitting in a resting posture. 

Abnormal 

behaviours 

 

Licking  

 

engaging in repetitive licking of walls, door, fence along with other 

tongue activities. 

Other abnormal behaviours showing an uncertain repetitive abnormal action 

 

sampling methods (Altmann, 1974). All the 

activities were recorded in each minute with a gap 

of 1 minute in every 5 min from a suitable point 

from where the enclosure can be best seen 

without creating any disturbances to the animal or 

environment. A total of 23,520 min observations 

were recorded.  

Ethogram: 

An ethogram is a list of behaviours performed by 

an animal or it could be defined as a complete 

catalogue of the behavioural patterns displayed by 

an animal. The activities performed by an animal, 

are the naturally occurring continuous flow from 

one event or state to another. This flow of 

activities displayed by that animal, is fragmented, 

and is categorized into a list, in which a particular 

behaviour is distinct and could be measured in 

terms of time budget.  In ethogram, each of the 

behaviour is denoted by a proper name with a 

definite description. Based on previous 

behavioural studies on giraffe (Garry, 2012; Razal 

et al., 2017; Kulkarni, 2020) and preliminary 

observations, an ethogram was prepared for this 

study on giraffe (Table 1). A total of 16 activities 

were identified for the giraffe in Alipore Zoological 

Garden. Those activities were categorized into two 

major types named general activities and 

abnormal behaviours. Again, under the major 

types, there were subtypes, such as under major 

type, the general activities, two subtypes were 

identified, those were active behaviours and 

inactive behaviours. Licking and other abnormal 

behaviours were under the other major type, 

abnormal behaviour. The identified activities 

under the subtype, the active behaviour, were 

feeding, ruminating, grazing, drinking, standing 

alert, standing non-alert, bending, walking, self-

maintenance, social positive, social negative, 

manipulating enrichment and keeper interaction. 
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Fig. 2: Percentage of time spent in different behavioural categories by G. camelopardalis during monsoon season 

at Alipore Zoo, Kolkata. 

Resting was identified under subtype, the inactive 

behaviour.  

Data Analysis: 

The observations were recorded under different 

activities. The total duration for each activity per 

day and then per season, was calculated. For the 

determination of the activity time budget, the 

recorded observations on displayed activities by 

the studied giraffe, were analysed and calculated 

as mean percentage of observation period, spent 

in performing each activity. All the graphical 

representations were prepared by using MS-Excel 

software. The experimental data were presented 

as mean percentage ± standard error (SE). One-

way analysis of variance (ANOVA), followed by 

Duncan’s multiple range tests (DMRT) was done 

for multiple comparisons at the significance level 

of 0.05 to compare the differences in activity 

patterns for hourly and seasonal data.   

Results  

A total of 7,840 minutes of diurnal behavioural 

data of G. camelopardalis were obtained for the 

current study from each of the three studied 

seasons. Analysed data were presented as 

percentage of time spent by the giraffe. 

Diurnal activity budget of giraffe during monsoon 

season (Fig. 2): 

The giraffe spent 97.52% time of total observation  

period during monsoon season, in general 

activities, whereas abnormal behaviour was found 

with 2.48%. Under general activities, the inactive 

behaviour, resting was observed with 17.71%. 

Under abnormal behaviours, 1.86% licking and 

0.62% other abnormal behaviours were noticed in 

the studied giraffe during monsoon.  

Standing was shown to be the dominant 

behaviour displayed by the giraffe with 31.57%, 

followed by resting (17.71%), walking (15.24%) 

and bending activities (6.81%). For feeding the 

giraffe spent 7.48% time including 0.62% time for 

grazing activity. The giraffe spent relatively the 

same amount of time (4.24%) in ruminating and 

self-maintenance activities. Least observed 

activities were grazing and social negative 

activities, which were accounting for less than 1% 

of total observations. 

Diurnal activity budget of giraffe during winter 

season (Fig. 3): 

During the winter season, the mean time spent for 

the general activities by the giraffe was 96.45%, in 

which almost all the time accounting for the active 

behaviours (84.29%). The primarily exhibited 

activities of winter, by the giraffe, were standing 

(37.93%), walking (13.71%) and resting 

(12.17%). The remainder of the recorded 

activities were observed less than 7.21% each of 

the total observed period. Feeding accounted for 

only  6.33%  of  the   observed   period   of    winter 
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Fig. 3: Percentage of time spent in different behavioural categories by G. camelopardalis during winter season at 

Alipore Zoo, Kolkata. 

 

Fig. 4: Percentage of time spent in different behavioural categories by G. camelopardalis during summer season 

at Alipore Zoo, Kolkata. 

season, and was almost exclusively by feeding of 

offered feed (5.07%). Mean time spent percentage 

for ruminating by the giraffe was 4.60%. 

Abnormal behaviours were observed with the 

frequency of 3.55% including 2.21% of licking 

behaviour. No social negative behaviour was 

found in the study period of winter. 

Diurnal activity budget of giraffe during summer 

season (Fig. 4): 

During  summer  season,  the  mean  percentage  of  

time, allotted by the giraffe for general activities 

was 96.62%, which include 17.95% of resting and 

remainder time for active activities. The most 

observed activities performed by the studied 

giraffe were standing (36%), resting (17.95%) and 

walking (12.29%). Feeding was mainly by feeding 

of offered feed (5.81%) by the zoo authority, with 

very little time spent in grazing (1.24%). The 

giraffe spent 4.52% of total observed time of 

summer in ruminating behaviour.  The mean time 

spent  for  the  abnormal  behaviour  by  the giraffe  
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Fig. 5: Percentage of time spent in different activities by G. camelopardalis in three different seasons at Alipore 

Zoo, Kolkata. Values are mean ± SE. Bars with different letters are significantly different (P<0.05) using DMRT 

after one way ANOVA. 

was 3.38%, which include 2.48% licking 

behaviour. The least observed behaviour was the 

social negative activities which were accounting 

for less than 0.5% of total observed data. 

Comparison of diurnal activity budget of giraffe 

among seasons (Fig. 5): 

Time spent for feeding of offered feed was found 

significantly maximum (P<0.05) during monsoon 

and minimum (P<0.05) in winter, whereas grazing 

activity by giraffe was observed an inverse trend 

with lower mean percentage of time spent during 

monsoon. The giraffe showed the standing alert 

behaviour with the highest (P<0.05) mean time 

spent during winter and the lowest (P<0.05) 

during monsoon. The time spent for walking was 

found significantly (P<0.05) maximum in 

monsoon, whereas minimum in summer. Time 

dedicated for the self-maintenance and resting 

behaviours by the giraffe, were found significantly 

lower (P<0.05) in summer and winter season 

respectively, while for the rest two seasons their 

values did not vary significantly (DMRT). The 

giraffe hardly ever showed social negative 

behaviour during the time they were observed, 

during winter no negative behaviours were 

noticed, whereas in other two seasons, giraffe 

perform these behaviours in low extent. No 

significant variation (DMRT) in mean time spent 

for ruminating, drinking, standing non-alert, 

bending neck, social positive, manipulating 

enrichment and keeper interaction activities were 

observed among the three studied seasons. While 

considering the abnormal behaviours, though time 

spent for licking among three seasons, did not 

vary significantly (DMRT), time spent for other 

abnormal behaviours was significantly more in 

winter and less in monsoon.   

Hourly activity time budget of giraffe during 

monsoon season (Table 2): 

The result showed that the feeding activity of 

offered feed by the giraffe was relatively 

consistent throughout the day, from 10:00 to 

16:00 h, with insignificant variation in their 

proportion (DMRT). Although a large peak of 

feeding of offered feed was noticed from 16:00 to 

17:00 h.  Grazing  occurred  mainly  from  11:00  to 
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Table 2: Mean percentage of hourly activity pattern of G. camelopardalis from 10.00 to 17.00 h during monsoon 

season at Alipore Zoo, Kolkata 

 

Behaviour categories Behaviours 
Hours 

10:00-

11:00 

11:00-

12:00 

12:00-

13:00 

13:00-

14:00 

14:00-

15:00 

15:00-

16:00 

16:00-

17:00 

General 

activities 

 

 

 

 

 

 

 

 

 

 

 

Active 

behaviours 

 

 

 

 

 

 

 

 

 

 

Feeding of 

offered feed 

7.00 6.67 5.67 6.00 5.67 7.67 9.33 

Ruminating 3.67 5.33 5.33 4.67 3.67 4.67 2.33 

Grazing  0.67 1.67 1.00 0.33 0.00 0.33 0.33 

Drinking  1.33 5.67 4.33 4.33 1.33 2.67 3.33 

Standing alert  29.67 18.33 22.67 29.00 20.33 30.67 15.67 

Standing non 

alert  

7.67 7.00 7.33 12.00 8.00 6.67 6.00 

Bending neck 9.33 7.67 7.33 7.00 5.00 7.00 4.33 

Walking 16.33 16.33 16.67 16.67 13.00 19.33 8.33 

Self-

maintenance  

5.33 5.33 3.67 5.00 4.33 4.00 2.00 

Social positive 5.00 3.67 2.33 3.00 2.67 2.67 1.33 

Social negative 0.00 0.00 1.00 0.00 0.00 0.33 0.00 

Manipulating 

enrichment 

4.67 1.67 1.67 2.00 1.33 1.67 0.33 

Keeper 

interaction 

0.00 0.00 0.00 0.00 0.00 0.00 13.33 

inactive 

behaviours 

Resting 7.33 17.33 19.00 7.33 31.00 9.67 32.33 

Abnormal 

behaviours 

 

Licking  

Other abnormal behaviours  

2.00 2.00 1.00 2.00 2.67 2.33 1.00 

0.00 1.33 1.00 0.67 1.00 0.33 0.00 

 

13:00 h, with a peak in the 2nd hour of observation 

(11:00-12:00 h). Drinking activity also reached 

peak in the 2nd hour of observation. Ruminating 

behaviour was significantly highest (P<0.05) 

between 11:00 to 13:00 h (5.33%) and lowest 

(P<0.05) between 16:00 to 17:00 h (2.33%). 

Standing in alert condition and in non-alert 

condition were found to be highest (P<0.05) at 

15:00-16:00 h (30.67%) and 13:00-14:00 h (12%), 

respectively, whereas both the activities under the 

standing behaviour, were lowest (P<0.05) at 

16:00-17:00 h (15.67% and 6%, respectively). The 

giraffe spent relatively same amount of time in 

walking (16.33% - 16.67%) from 10:00 to 14:00 h, 

while 14:00 h onwards walking activity was found 

more varied with highest at 15:00-16:00 h 

(19.33%) and lowest at 16:00-17:00 h (8.33%). 

Self-maintenance, social positive and manipulating  

 

enrichment activities showed a similar pattern 

where the highest values (P<0.05) were noted at 

10:00-11:00 h and lowest (P<0.05) at 16:00-17:00 

h. Keeper interaction was only found at 16:00-

17:00 h, whereas social negative behaviour did not 

observe in any hour of the observation period of 

monsoon. The peak hour of resting behaviour was 

at 15:00-16:00 h (32.33%), then at 14:00-15:00 h 

(31%). Abnormal behaviours were found most at 

11:00-12:00 h (3.33%) and 14:00-15:00 h 

(3.67%). 

Hourly activity time budget of giraffe during winter 

season (Table 3): 

Analysis showed that feeding activity, both the 

feeding of offered feed and grazing were reached 

peak at 16:00-17:00 h and the lowest frequency of 

grazing and feeding of offered feed was noted at 

12:00-13:00  h  and  13:00-14:00  h,   respectively. 
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Table 3: Mean hourly activity pattern of G. camelopardalis from 10.00 to 17.00 h during winter season at Alipore 

Zoo, Kolkata 

Behaviour categories Behaviours Hours 

10:00-

11:00 

11:00-

12:00 

12:00-

13:00 

13:00-

14:00 

14:00-

15:00 

15:00-

16:00 

16:00-

17:00 

General 

activities 

 

 

 

 

 

 

 

 

 

 

 

Active 

behaviours 

 

 

 

 

 

 

 

 

 

 

Feeding of 

offered feed 

4.50 4.67 5.50 3.50 5.33 4.50 6.50 

Ruminating 6.67 5.83 3.50 4.50 5.00 4.00 2.50 

Grazing  1.67 0.83 0.50 1.00 1.50 0.83 2.17 

Drinking  2.17 3.17 2.83 2.00 3.00 2.17 2.00 

Standing alert  38.33 31.67 23.67 35.00 32.17 23.33 32.00 

Standing non 

alert  

6.00 8.33 7.17 9.00 7.33 7.83 5.83 

Bending neck 8.17 8.00 5.67 6.33 7.83 5.83 5.00 

Walking 16.33 16.67 10.83 13.83 17.50 11.00 10.17 

Self-

maintenance  

6.50 5.17 3.67 6.50 5.33 3.00 3.83 

Social positive 3.50 5.67 3.00 4.00 4.00 2.83 2.33 

Social negative 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Manipulating 

enrichment 

3.00 4.00 1.00 4.33 2.50 0.67 2.00 

Keeper 

interaction 

0.00 0.00 0.00 0.00 0.00 0.00 10.50 

Inactive 

behaviours 

Resting 0.67 2.67 30.50 4.83 4.00 30.67 11.50 

Abnormal 

behaviours 

 

Licking  

Other abnormal behaviours  

1.33 2.67 1.67 2.83 3.17 2.33 1.50 

1.17 0.67 0.50 2.33 1.33 1.00 2.17 

 

The peak hour for ruminating, standing alert and 

self-maintenance activities were at 10:00-11:00 h, 

whereas for ruminating, drinking and social 

positive behaviours were at 11:00-12:00 h and for 

standing non-alert, self-maintenance and 

manipulating enrichment were at 13:00-14:00 h. 

Keeper interaction was only found at 16:00-17:00 

h and no social negative behaviour was noticed 

during winter season. Resting was found with high 

frequency at 15:00-16:00 h and then at 2:00-13:00 

h. Abnormal behaviours was found at high 

frequency at 13:00 to 15:00 h, while peak hour for 

licking behaviour was at 14:00-15:00 h. 

Hourly activity time budget of giraffe during 

summer season (Table 4): 

Under the feeding activity, feeding of offered feed 

was found with maximum time spent at 11:00-

12:00 h and then at 15:00-16:00 h, while grazing 

was more at 12:00-13:00 h and 14:00-15:00 h. The 

peak hour for ruminating and standing alert 

activities was 10:00-11:00 h. Drinking, self-

maintenance and resting activities were recorded 

maximum at 11:00-12:00 h. 12:00-13:00 h was the 

peak hour for bending neck, walking and social 

positive activities. Standing non-alert and 

manipulating enrichment activities was observed 

with higher percentage at 13:00-14:00 h. Social 

negative and keeper interaction behaviours were 

only observed at 12:00-13:00 h and 16:00-17:00 h, 

respectively. Abnormal behaviour was noted most 

at 13:00-14:00, while licking behaviour was found 

in higher frequency at 10:00-11:00 h and 15:00-

16:00 h. 

Comparison of hourly activity budget of giraffe   

(Fig. 6): 
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Table 4: Mean hourly activity pattern of G. camelopardalis from 10.00 to 17.00 h during summer season at Alipore 

Zoo, Kolkata 

 

From 10.00 to 11.00 h (Fig. 6): 

When mean time spent percentage of the giraffe 

was compared within season, it was found that 

time spent for the standing in alert condition was 

the maximum, followed walking in case of all the 

studied seasons. In the 1st hour of observation 

social negative and keeper interaction were not 

found. 

When data were compared among the seasons, 

it was observed that for standing-alert behaviour, 

time spent was maximum (46%) during summer 

and for walking, minimum time spent (12%) was 

noted during summer, while in other two seasons 

giraffe spent same amount of time for walking 

(16.33%). The activities like feeding of offered 

feed, standing non-alert, social positive and 

manipulating the enrichment and resting were 

observed in higher frequency during monsoon 

than the other two seasons. For grazing, bending 

neck, self-maintenance and other abnormal 

behaviours, time spent was more in during winter 

and for ruminating, drinking, and licking activities 

during summer than other two seasons. 

From 11.00 to 12.00 h (Fig. 6): 

When mean time spent percentage of the giraffe 

was compared within season, a similar trend of 

result was noted that was maximum time spent by 

the giraffe in standing alert, followed by waking 

for all the seasons and, in the 2nd hour of 

observation no social negative and keeper 

interaction were found. 

When data were compared among the seasons, 

both the activities under standing behaviour and 

walking was noted maximum during winter than 

other studied seasons. For grazing, drinking and 

Behaviour categories Behaviours Hours 

10:00-

11:00 

11:00-

12:00 

12:00-

13:00 

13:00-

14:00 

14:00-

15:00 

15:00-

16:00 

16:00-

17:00 

General 

activities 

 

 

 

 

 

 

 

 

 

 

 

Active 

behaviours 

 

 

 

 

 

 

 

 

 

 

Feeding of 

offered feed 

5.33 8.67 4.67 6.67 2.67 7.00 5.33 

Ruminating 7.00 3.33 5.00 5.00 3.33 4.33 3.00 

Grazing  0.00 0.33 2.33 0.33 2.33 2.00 1.33 

Drinking  3.00 4.00 3.00 2.33 1.67 1.33 3.00 

Standing alert  46.00 21.67 30.00 24.33 30.67 29.33 23.00 

Standing non 

alert  

6.00 7.33 4.00 9.67 4.00 7.00 6.33 

Bending neck 5.67 4.33 7.33 6.33 5.67 5.67 5.00 

Walking 12.00 11.00 14.00 11.00 12.33 12.33 12.00 

Self-

maintenance  

4.00 4.33 4.00 3.67 4.00 4.00 2.00 

Social positive 3.00 2.67 3.67 3.33 2.00 2.67 2.33 

Social negative 0.00 0.00 0.33 0.00 0.00 0.00 0.00 

Manipulating 

enrichment 

1.00 1.00 3.00 3.67 3.67 3.33 3.00 

Keeper 

interaction 

0.00 0.00 0.00 0.00 0.00 0.00 7.33 

inactive 

behaviours 

Resting 4.33 28.33 15.00 19.33 25.00 17.00 23.00 

Abnormal 

behaviours 

 

Licking  

Other abnormal behaviours  

2.67 2.33 3.00 2.33 2.33 2.67 2.00 

0.00 0.67 0.67 2.00 0.33 1.33 1.33 
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self-maintenance, higher time spent by giraffe was 

noticed during monsoon, for ruminating, bending 

neck, social positive and manipulating the 

enrichment during winter and for feeding of 

offered feed and resting during summer than the 

other two seasons. Within abnormal behaviours, 

mean time spent percentage for licking was more 

in winter, but other abnormal behaviours in 

monsoon season.  

From 12.00 to 13.00 h (Fig. 6): 

Among all the activities, standing in alert condition 

was the dominant activity, followed by resting 

activity for the monsoon and summer seasons, 

while for the winter season, resting activity was 

dominant, followed by standing alert activity. 

When mean time spent percentage of the 

giraffe was compared among seasons, it was 

observed that feeding of offered feed, ruminating, 

drinking, walking, social negative and the other 

abnormal behaviours were found to occur at high 

frequency in monsoon, while grazing, standing 

alert and resting in winter and social positive, 

manipulating enrichment and licking in summer 

season than the other two seasons. 

From 13.00 to 14.00 h (Fig. 6): 

When mean time spent percentage of the giraffe 

was compared within season, in case of all the 

studied seasons, the most predominant behaviour 

was standing in alert condition, followed by 

walking activity. 

When data were compared among seasons, 

standing alert was found more in winter, while 

standing non-alert in monsoon. The activities like 

drinking, bending neck and walking were noticed 

to occur in higher time spent percentage during 

monsoon, while grazing, self-maintenance, social 

positive and manipulating enrichment were 

during winter and feeding of offered feed, 

ruminating and the resting during summer than 

the other two remaining seasons. Both the licking 

and the other abnormal behaviours was found in 

higher frequency during the winter season. 

From 14.00 to 15.00 h (Fig. 6): 

Among all the activities, time spent for resting was 

maximum, followed by standing alert activity 

during monsoon season. But during winter and 

summer, most observed behaviour was standing 

in alert condition among all the behaviours 

displayed by the giraffe. 

When data were compared among seasons, 

feeding of offered feed and resting activities were 

noted to happen in maximum frequency during 

monsoon. Ruminating, drinking, standing alert, 

bending neck, walking, self-maintenance, social 

positive and the abnormal behaviours occur at 

high frequency during winter, while grazing and 

manipulating enrichment was more during 

summer season. 

From 15.00 to 16.00 h (Fig. 6): 

Among all the activities, during monsoon, most 

performed behaviour by the giraffe was standing 

alert, followed by walking, during winter, resting 

followed by standing alert and during summer 

standing alert, followed by resting activity. 

When data were compared among seasons, 

feeding of offered feed, ruminating, drinking, 

standing alert, bending neck, walking and social 

negative activities occur at high frequency during 

monsoon, resting, standing non-alert and social 

positive activities during winter and grazing, 

licking and the manipulating enrichment during 

summer season. 

From 16.00 to 17.00 h (Fig. 7): 

Among all the activities, during monsoon, most 

displayed behaviour by the giraffe was resting 

(32.33%), followed by standing alert activity 

(15.67%). During winter, the result showed 

inverse of monsoon, standing alert followed by 

resting. During summer, both standing alert and 

resting were the predominant behaviours with 

same frequency (23%), followed by walking 

activity (12%). 

When data were compared among seasons, 

feeding of offered feed, drinking and resting      

was observed to occur at high frequency        

during   monsoon,   grazing,   standing   alert,   self- 
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Fig. 6: Hourly activity budget of G. camelopardalis in different seasons at Alipore Zoo, Kolkata in first six hours 

of observation period. 
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Fig. 7: Activity budget of G. camelopardalis in different seasons at Alipore Zoo, Kolkata in last hour of 

observation period. 

maintenance during winter and, walking, 

ruminating, standing non-alert and manipulating 

enrichment during summer season. Under 

abnormal behaviour, both the licking and other 

abnormal behaviours were found most during 

winter season. Keeper interaction was only found 

in the last hour of observation with higher time 

spent percentage during monsoon among the 

studied seasons. 

Discussion 

Most of the behavioural studies on giraffe were 

conducted in the aspect of enclosure size and its 

impact on their behavioural pattern, how giraffe 

utilize their enclosure throughout the day and, the 

utility and requirement of enrichment tools for 

their enclosure (Garry, 2012; Kulksrni, 2020). 

Although, data on detailed long-term seasonal and 

hourly activity budget of captive giraffe are 

insufficient which are useful for zoo management 

to understand their behavioural pattern not only 

within different hours of a day but also in different 

seasons and, to ensure their welfare in the field of 

in situ conservation. 

Feeding and ruminating behaviour: 

Under    feeding    activity,     browsing      was     the  

dominant behaviour displayed by the wild giraffe, 

was found in earlier studies (Paulse et al., 2022). 

However, the studied captive giraffe did not show 

browsing as in the enclosure there were no 

provision of browsing. As browsing has a great 

importance on giraffe behaviour as well as their 

nutrition, they should be given the provision of 

browsing at least 40 to 60 pounds of browse per 

giraffe per day, for their well-being in captivity 

(Miller and Fowler, 2012). Hence, browse 

plantation (Hollerl et al., 2006) is recommended 

for the giraffe of Alipore Zoological Garden. 

Feeding of offered feed found with higher 

frequency during 1st and last two hours of 

observation period of a day, with an additional 

large peak at 15:00-16:00 h. A similar trend of 

feeding behaviour was reported for the captive 

giraffe of British Zoological Institute (Duggan et 

al., 2016).  Ruminating was found maximum 

during 1st two hour of observation period, might 

be the result of maximum feeding in the morning 

at 08:30 h, when they were offered feed before the 

staring of observation period. This pattern of 

ruminating activity was found similar with the 

earlier investigation that the ruminating activity 

followed the feeding activity throughout the day 

(Duggan et al., 2016). Wild giraffe showed the 
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feeding activity in the highest frequency at dawn 

and dusk and ruminating behaviour maximum just 

after midday (Dagg and Foster 1976), supporting  

with the present study’s finding.  

Razal et al. (2017) reported that captive giraffe 

displayed a higher rate of active foraging activity 

during winter compares to summer, while the 

giraffe of current study found to follow a similar 

trend in the grazing activity as they did not get the 

provision of foraging inside their enclosure.  

Standing alert: 

Standing in alert condition was the predominant 

behaviour found in the present study. In captivity, 

they were housed in a place where the habitat and 

environment were quite different from their 

native, which could be the cause of their increased 

alertness. Among the three seasons, standing alert 

behaviour was noticed at higher frequency during 

winter which might be the result of higher visitor 

pressure during winter. In the previous studies, it 

was interpreted that more diverse stimuli make 

the giraffes more alert and dynamic to their 

surroundings (Hoff et al., 1994; Bashaw et al., 

2001). 

Locomotion and resting activity: 

Locomotion in terms of walking by wild giraffe, 

was 21% to 24%, whereas resting was 4% to 6% 

(Paulse et al., 2023). In the current study, mean 

time spent percentage for walking by the studied 

giraffe was relatively lower than the wild giraffe, 

while the time spent for the resting activity was 

found to follow a reverse trend of their wild 

conspecifics. In search of food, wild giraffe covers 

a larger distance per day that might be the cause 

of spending less time on resting activity. Less 

walking and more resting behaviour displayed by 

the captive giraffe might be due to the supplying of 

offered feed to them and housing them in a 

restricted sized enclosure.    

The giraffe of the current study was found to 

rest more during summer season than the winter 

and monsoon. Deacon (2015) explained that this 

contrasting seasonal differences might be due to 

ambient temperature, giraffes tend to take more 

rest when ambient temperatures are high. 

According to Veasey et al. (1996) resting activity 

had a significant correlation with the substrate of 

zoo, in which resting was found most in the 

captive giraffe housed in a grassy enclosure, 

whereas no or very little amount of time spent 

was seen in hard-surfaced (paved) enclosures. 

This finding is supported by Haley et al. (2001) 

who stated that cattle also spent less time in 

resting behaviour when hosed in a concrete 

substrate.  

Razal et al. (2017) found higher rate of 

locomotor and standing alert behaviours in the 

giraffe of Brookfield Zoo, US, during the summer 

than the winter season, while an inverse results 

with higher rate of mentioned behaviours during 

winter, was noticed in the current study at Alipore 

Zoo, India. The variations of the behaviours 

between seasons might be due to the differences 

in temperatures of the studied areas, Brookfield’s 

summer temperature is almost similar with the 

winter temperature of Kolkata, India.  

Stereotypic behaviour: licking: 

Time budget shift in the daily activity pattern 

might be the cause of developing abnormal 

repetitive behaviours in the captive animals 

(Bashaw et al., 2007). Based on the prior survey 

on wild giraffe, Veasey et al. (1996) stated that 

giraffe rarely perform stereotypic behaviour in the 

wild, whereas nearly 80% captive giraffe display 

at least one type of stereotypic behaviour (Bashaw 

et al., 2001)). In this regard Mason et al. (2007) 

estimated over 2,000 giraffids display stereotypic 

abnormalities throughout the world. The most 

common stereotype behaviour noted in giraffe is 

the oral stereotypes (Bashaw et al., 2001). Free 

ranging giraffe use their prehensile tongue to 

remove leaves from trees. In captivity, they 

display licking of non-food objects or frequent 

tongue movement with no reason. This oral 

stereotype behaviour might be the result of 

reduced feeding duration which is not enough to 

satisfy their tongue and chewing stimulation 

(Baxter and Plowman, 2001; Fernandez et al., 
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2008). Oral stereotype behaviour, licking activity 

was observed at high frequency from 14:00-16:00 

h, when the additional peak hour of feeding 

activity was noticed. According to previous 

investigations oral stereotypes reached peaks in 

frequency at relatively parallel times with feeding 

or ruminating or slightly afterward, indicating a 

relationship between feeding, ruminating and the 

oral stereotypes (Carlstead, 1998; Bashaw et al.,  

2001). Duggan et al. (2016) and Veasey et al. 

(1996) noticed a similar trend in the oral 

stereotypes, mostly following the bouts of feeding, 

interpreting a functional role. Oral stereotypic 

behaviour might be a derivative of natural 

behaviour and is not abnormal behaviour, but the 

captive giraffe performs it at abnormal rates 

(Veasey et al., 1996). Though it is thought 

functionless, but it confers them satiety and might 

have role in their anxiety relief (Bergeron et al., 

2006) and in the buffering of rumen pH (Hummel 

et al., 2006). Oral stereotypes of captive giraffe 

could be reduced by providing ad libitum hay to 

their enclosure that will increase their roughage 

intake with required tongue manipulation (Baxter 

and Plowman, 2001; Hatt et al., 2005; Hummel et 

al., 2006; Hummel and Clauss, 2006). 

Duggan et al. (2016) observed that giraffe 

from the British Zoological Institute displayed the 

active behaviour with the frequency of 77% of 

total mean time spent. Similarly, the present study 

on diurnal activity budget of the giraffe, showed 

that they spent 72% to 77% of total observation 

period in active behaviours.   

The size of enclosure, where the studied 

giraffes were housed, has an influential role on 

their behavioural activity budget (Garry, 2012). In 

wild, the ranging giraffes’ mean home range size is 

around 282 sq.km (du Toit, 1990). Though, it was 

observed that the captive giraffe cope well in a 

restricted area of their enclosure, frequency of 

stereotypic behaviour like licking found to 

increase (Bashaw et al., 2007) due to their 

confined enclosure. The Central Zoo Authority 

(CZA), Ministry of Environment and Forests, 

Government of India instructed that the minimum 

space for the giraffe outdoor enclosure should be 

1500 sq.m for housing two giraffes (Bonal et al., 

2014).   

Though the results of the current study depicts 

that the giraffe displays seasonal variations in 

some behavioural patterns, there are considerable 

differences in the behavioural patterns between 

the giraffe housed in Alipore zoo and the other 

zoos. Individual variations might be due to their 

different individual histories that could have an 

impact on their ability to adapt varying 

environments (Hill and Broom, 2009). Freeman 

and Gosling (2010) and Gosling (2001) termed 

these individual behavioural differences as “personality” or behavioural temperament in 

individual. Individual-specific distribution of time 

in different activities and management of energy 

budget was observed in wild and captive animal in 

order to maximize its own fitness (Adolfsson, 

2009). Hence, individual behavioural study should 

not be overlooked as at present, researches on 

animal welfare are inspiring towards the direction 

of assessing overall welfare of individual animals 

rather than considering the species as a whole 

(Whitham and Wielebnowski, 2013). In recent 

times, personality studies and activity budgeting 

obtain a special importance in zoo research as the 

data on individual-based behavioural patterns and 

individual behavioural differences are being 

profusely utilized by the zoo authorities as a tool 

towards understanding animal welfare and 

management (Powell and Gartner, 2011; Watters 

and Powell, 2012). Variation in individual-based 

activity pattern might be the results of an animal’s 

response to the environment differently. Hence, 

individual-based behavioural study would reveal 

the significance of evaluating the welfare at an 

individual level and simultaneously would be 

useful to meet each one’s behavioural needs. 

Conclusion 

Zoological garden, where the animals are housed, 

has a profound influence on the behavioural 

pattern and activity budget of animals as the wild 

animals were restricted in a captive condition and 

most of them face the environment and habitat, 
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quite different from their native. Giraffes had been 

found to cope well in the Alipore Zoological 

Garden; however, the daily activity budget 

displayed by the studied giraffe differ from their 

wild conspecifics. Oral stereotypy (licking) and 

other stereotypic behaviour were noticed, but at a 

very low frequency. Moreover, the behavioural 

data on the studied giraffe, would be useful in 

adopting improved and need-based management 

strategies by the zoo authority, for their overall 

welfare. 
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