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Abstract: A quantitative analysis of the diurnal variation of activity budget of a free ranging group of Golden lagur 

(Trachypithecus geei) was carried out to find out the time allotment in various activities throughout the day time. 

The study was conducted in Chakrashila WLS of Assam during July, 2016 to June, 2017. The study group spent a 

highest of 23.5% on feeding followed by 20.1% on monitoring, 19.6% on locomotion, 12% on resting, 11.1% on 

grooming, 6.6% on play and remaining 7.3% on other behaviour.  Study on the diurnal variation of the activity 

profile showed that the group had bimodal peak on feeding activity during morning and evening hour, but less 

feeding activities during mid-day. Locomotion always coincides with feeding activity throughout the day. Less time 

spent on resting activity during morning in comparison to time spent during mid day and evening hours. 

Interestingly, three distinct peak of grooming recorded during morning, mid-day and evening hour. It clearly 

indicates that foraging might be the most crucial factor responsible for the variation in the diurnal activity profiles. 

In forest, as the food was randomly distributed, the group cost-effectively arranged their total time and spent more 

time on foraging, locomotion and resting and less time in grooming, monitoring and play activities. These findings 

clearly demonstrated that nature of distribution of food resource is the guiding force for allocating time to various 

activities in different habitats. 
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1.   INTRODUCTION 

Activity budget is an analysis of how different species allot their time among various activities, essential to any 

characterization of their life styles which lays the foundation for interrelating their ecology and behaviour.
 (1)

 Allocating 

time to different activities and distribution of these activities throughout the day is also important to understand how 

animals adjust to various habitats to optimize resource use for survival and reproduction. This is primarily because; ―time‖ 

is a hidden constraint which may affect all other behaviour. 
(2)

   

Enormous studies are there on the annual and seasonal variation of activity profiles of Indian primates. Among these, 

majority of the study conducted on rhesus macaque,
(3-5)

 Assamese macaque,
(6-7)

 pig-tail macaque,
(8-10)

 stump-tailed 

macaque,
(11-12)

  lion tailed macaque,
(13-14)

 bonnet macaque,
(15)

  On the other hand, the hanuman langur is the most studies 

primates among Indian langur in comparison to nilgiri, capped and Golden langur.
(16)

 Interestingly, few studies are there 

on the diurnal variation of the activity profile on primates of India.  

In India, the golden langur (Trachypithecus geei) receives the highest level of legal protection as a Schedule-I species in 

the Indian Wild Life (Protection) Act, 1972. Recently, this primate is declared as one of the 25
th

 most endangered 

primates of the world. It is endemic to western Assam in India and a neighbouring part of Bhutan. The distribution of this 

endangered species lies on north of the Brahmaputra River, bounded on the east by Manas River, and on the west by the 
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Sankosh River. The range in south-central Bhutan is between the Sankosh River and a high mountain ridge (running 

across Pele-la) in the west, and Manas River, Mangde Chu and the high mountain ridge west of Chamkhar Chu in the east.
 

(17)
   

Enormous studies were conducted on the distribution of Golden langur in India and Bhutan.
(18-38)

   Survey conducted in 

2001 estimated a population size of 1,500 Golden langur in India.
(39)

   Few studies are also there on population dynamics 

of the species from different forest fragments.
(32, 39-41)

    Most of these studies were conducted in Manas National Park and 

its continuing Ripu and Chirang Reserved Forests in the western boundary area of Assam.   

Chakrashila Wildlife Sanctuary lies in the districts of Kokrajhar and Dhubri which is the other protected area where the 

Golden langur is distributed in India. Few attempts were undertaken on the study of population size, ecology and 

conservation of golden langur in this sanctuary.
(42-46)

 Unfortunately, no study was there on the diurnal variation of activity 

profile of golden langur in Chakrashila Wildlife sanctuary. So this paper was aimed at a quantitative analysis of diurnal 

variation of time budgeting in the free ranging group of Golden langur in relation to time allotment in Chakrashila 

Wildlife sanctuary of Assam, India. 

2.   STUDY AREA 

Chakrashila WLS is the only protected area other than Manas N.P where few groups of Golden Langur are surviving. This 

sanctuary (26°15'–26°26'N, 90°15'–90°20'E; 4,500 ha) is located in the districts of Kokrajhar and Dhubri in Assam. It lies 

in the southernmost part of the distribution range of the species.   

The hilly terrain is covered with dense forest which is mostly semi-evergreen and moist deciduous, with patches of 

grassland and scattered bushes (scrubland). The communities living around the sanctuary belong to various ethnic groups, 

including Bodo, Rabha, Garo, Rajbangsi, Nepali and Muslims. The sanctuary covers an area of 45.568 km2 (4556.8 

hectares). It is around 6 km from Kokrajhar town, 68 km from Dhubri town and 219 km from Guwahati. The sanctuary is 

mainly a hilly tract running north-south and there are two lakes (Dheer Beel and Diplai Beel) on either side, which are 

integral to the eco-system of the sanctuary. 

3.   MATERIAL AND METHODOLOGY 

The visibility of Chakrashila Wildlife Sanctuary did not permit to follow the Focal Animal Sampling method. But, the 

Scan Sampling was found to be best suited to study group activity profiles instead of inter-individuals relationships of 

forest group of Golden Langur.
(47) 

 The 5 minutes scan was adopted during the study.
 (48) 

  The group was followed dawn 

to dusk during July, 2016 to June, 2017. Observation started at 06.00 am and continued till 05.00 pm.  

A specific cataloguing was followed to record activities like locomotion (travel), grooming, monitory, resting, play, 

feeding and other activities (including mainly sexual and agonistic interaction). 

Monitoring: Activity related to observing the surroundings.  

Grooming: Activity related to brushing skin to eliminate ecoto-parasites and salt granules. 

Locomotion: any movement except foraging. It includes change in place and position, walking, running, jumping, 

climbing etc. 

Feeding: Any activity related to feeding and drinking. It includes searching, feeding, drinking activities. 

Resting: Motionless without eye movement (resting) and eye closed (sleeping).  

Play: Any activity related to recreation – may be self-directed or may involves two or more individuals.  

Aggressiveness: The activity belongs to which is showing their tooth to each other chasing and biting. 

Other Activities: The activities which are less frequent categorized as other activities. It includes parental care, mating 

and excrete etc.  

4.   RESULT 

The study group inhabits the Chakrashila Wildlife sanctuary premise and showed distinct variation in whole day activity 

profiles. The highest time was spent (23.5%) on feeding followed by (20.1%) on monitoring, (19.6%) on locomotion, 

(12%) on resting, (11.1%) on grooming, (6.6%) on play and remaining (7.3%) on other behaviour (Fig-1).  
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Fig 1: Time spent in various activities throughout the day 

Relation between different activities:  

Present study showed that there is a significant positive correlation between feeding and locomotion and a significant 

negative correlation between feeding and resting and also between feeding and play activities. There was a significant 

negative correlation between locomotion and play activities. It was also noted that there was a significant negative and 

positive correlation between resting and feeding and between resting and play respectively. Further there was a significant 

negative correlation between play and locomotion and a significant positive correlation between play and resting activities 

(Fig-2, Table-1). 

 

Fig 2: Relation between different activities 
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Table 1: Correlation (Pearson’s) between different activities of Golden langur 

 Monitorin

g 

Feeding Locomotio

n 

Resting Groomin

g 

Play Other 

activities 

Monitoring 1 r = -0.286 r = -0.542 r = -0.175 r =0.178 r =0.017 r =0.108 

Feeding r = -0.286 1 r =0.619
*
 r = -0.805

**
 r =0.233 r = -0.811

**
 r = -0.176 

Locomotion r = -0.542 r =0.619
*
 1 r = -0.374 r = -0.394 r = -0.698

*
 r = -0.143 

Resting r = -0.175 r = -0.805
**

 r = -0.374 1 r = -0.403 r =0.756
**

 r =0.176 

Grooming r =0.178 r = r =0.233 r = -0.394 r = -0.403 1 r = -0.091 r = -0.388 

Play r =0.017 r = -0.811
**

 r = -0.698
*
 r =0.756

**
 r = -0.091 1 r =0.125 

Other activities r =0.108 r = -0.176 r = -0.143 r =0.176 r = -0.388 r =0.125 1 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed) 

Diurnal activities: 

Feeding: 

The feeding activity depends upon the monitoring and grooming activity. Feeding activity is common for all Golden 

langur. Comparatively, more time spent (>20%) on feeding activity during morning and evening hour, but less feeding 

activities during mid-day (Fig-3). There was a significant difference in feeding activities during morning to evening hours 

(F=3.435, p<0.001).  

 

Fig 3: Diurnal feeding activity pattern by the study group 

Grooming: 

The grooming activity was identified as the major activity. More time was spent (>10%) on grooming during morning (9-

10am) mid-day and evening hour (4-5pm) (Fig-4).  

 

Fig 4: Diurnal grooming activity pattern 
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Locomotion:  

The time spent in locomotion activity depends upon monitoring and grooming and feeding activity. More time was spent 

(>20%) on locomotion during morning and evening hour, but less locomotion (<20%) during mid-day (Fig-5).  A 

significant difference in locomotion activities was observed during different time period of study (F=3.560, p< 0.001). 

 

Fig 5: Diurnal locomotion activity pattern 

Resting: 

 Less time was spent (<20%) on resting activity during morning in comparison to time spent during midday and evening 

hours (Fig-6). 

 

Fig 6: Diurnal resting activity pattern 

Monitoring: 

The study group spent between 20-25% on monitoring throughout the day (Fig-7). 

 

Fig 7: Diurnal monitoring activity pattern 
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Play Activities: 

Less time was spent about (<5%) on play activity during morning in comparison to time spent during midday and evening 

hour. At the end, it becomes very low (Fig-8).  

 

Fig 8: Diurnal play activity pattern 

Aggressiveness:  

Aggressive behaviour is very important behaviour. Mostly males and females performed this activity by showing canine, 

vocalization, attack etc. More episodes of aggressive behaviour during morning hour in comparison to midday and 

evening hour was observed. In infant and sub-adult Golden langur aggression activity was not observed (Fig-9). 

 

Fig 9: Diurnal aggressive behaviour 

Reproductive Activities:  

More episodes of reproductive behaviour were observed during mid-day (Fig-10). 

 

Fig 10: Diurnal reproductive behaviour pattern 
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5.   DISCUSSION 

Behaviour is the response of both physical as well as habitat condition of the animal. It varies from habitat to habitat 

depending upon the resource distribution. In primates, food, mates, drink and roosting trees are the most important 

resource, which controls activity. Among these resources, food seems to be the most crucial primary factor regulates day-

to-day activity profiles.  So, an allocation of time to various activities that is important to identify the interaction of 

species with environment (both habitat and weather).  

The amount of time spent on locomotion is determined primarily by the distribution of food and food plant species in the 

habitat and by the nature of food items. Individuals of the study group had to move from one feeding site to another in 

order to get appropriate quantity of food, which were randomly distributed in Chakrashila Wildlife Sanctuary. Therefore, 

the study group had to allot 19.6% time to locomotion. Similar results were earlier obtained in rhesus macaque where the 

locomotion recorded was the maximum of 22% in the forest habitat and a minimum 12% in pond habitat, 20% in canal 

habitat, 19% in urban habitat and 16% in temple habitat.
(49) 

 

The present studies showed that the group spent 20% of their total time on feeding. Wild-foraging vervets spent almost 40% 

of the time on feeding.
(50-51) 

 Studies on activity profiles of the rhesus macaque in temple, urban, pond, roadside canal side 

and forest habitats, found out that the forest group spent about 30% of their total time in feeding.
(52-54) 

 A comparative study 

on the activity profiles of daily life between semi-provisioned and wild-feeding baboon found that the semi-provisioned 

group spent 22% of the day time in feeding, in contrast to 65% and 60% for two forest groups respectively.
(55) 

  This further 

suggests that the distribution pattern of the food resource guides in reallocation of activity profile for higher time spend of 

feeding activity in forest group. 

Higher time spent on locomotion, costs higher expenditure of energy. Since food is randomly distributed in the forest, the 

group had to spend more time on locomotion in search of food. This results higher time spent on resting in order to make 

a balance between energy loss and gain.  

The monitoring behaviour has been found to be associated with detection of predator, and inter-and inter-group of the 

same species interactions for the same identical resource.  As the group does not have to spend more time for looking 

provisioned food beside predator, the time spent in monitoring activity is remarkably less. Hence, the study group spent 

only 20.1% of time in monitoring.      

As the food is randomly distributed, individuals of primates are not able to monopolize the resources. Even, the inter-

individual distances are more when the food is randomly distributed. Hence, ―social tension‖ due to aggression is 

comparatively less in the forest group as compared to provisioned group.  Grooming behaviour in long term serves the 

function of reducing ―social tension‖ and establishes a social bonding among the individuals within the group.
(56-58) 

 So, 

the study group spent only 11.1% of their total time in grooming. Similar results also obtained in rhesus macaque where 

the forest group spent 4% of their total time in grooming instead of approximately 14% by provisioned group and 14% by 

urban group.
(54) 

 Hence, lack of extra social tension in the forest group reduced the time spent on grooming. 

All primates have been reported to perform play activity. The time spent in play activity varies from species to species, 

event population to population. It also varies from habitat to habitat depending upon quality and quantity of the food 

availability. Previous studies found that almost all animals cut down, or even eliminate play when there is a shortage of 

food.
(59-62) 

 When there is either shortage or the food is randomly distributed, individuals of primates have to spend more 

time in feeding and locomotion and the time being saved is comparatively less in the forest group.  Hence, individuals of 

the study group spent only 6.6% of their total time in play. But, when the food is clumped in distribution either in 

captivity or in temple habitat, individuals of primates have more time for social activities including play. Studies in the 

captive colonies have shown that the stump-tail macaque spent as high as 5-13%; pig-tailed macaque 8%; celebes black 

apes 8%; Sooty Mangabey 9% of their time in play.
(9, 11, 63-64) 

Hence, the distribution of the food resource is the regulatory 

factor in allocating time for play.   

6.   CONCLUSION 

The activity profile of the study group has revealed that feeding is the most crucial factor responsible for the variation in 

the activity profiles. In forest, as the food was randomly distributed, the group cost-effectively arranged their total time 

and spent more time on feeding, and locomotion. So, the time remains for resting and social activities is less in the forest 



                                                                                                                                                  ISSN 2348-313X (Print) 
International Journal of Life Sciences Research      ISSN 2348-3148 (online) 

Vol. 6, Issue 4, pp: (243-253), Month: October - December 2018, Available at: www.researchpublish.com 
 

   Page | 250  
Research Publish Journals 

group.  On the other hand, high locomotion and foraging activity cost more energy expenditure and therefore, the group 

re-allocates the time budgeting for higher resting activity, and allocates a less time for social activities like grooming and 

play activities. Beside it, as the social tension does not develop much, such strong social net-working is not required when 

food is not clumped and randomly distributed in the habitat, and therefore, forest group was devoting less time to 

grooming, monitoring and play activities. These findings clearly demonstrated that nature of distribution of food resource 

is the guiding force for allocating time to various activities in different habitats. 
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