
Activity budget of grey-shanked douc langurs 
(Pygathrix cinerea) in Kon Ka Kinh National Park, Vietnam

Ha Thang Long1,2, Nguyen Thi Tinh1,3, Tran Huu Vy1 and Ho Tien Minh1

1 Frankfurt Zoological Society / Endangered Primate Rescue Center, Cuc Phuong National Park, Nho Quan District, Ninh Binh

Province, Vietnam

2 Wildlife Research Group, Anatomy School, University of Cambridge, Corresponding author: Ha Thang Long

<thg_long@yahoo.com>  

3 Department of Biology and Environment, Danang University, Vietnam

Key words: Activity budget, Pygathrix cinerea, seasonality

Summary

The grey-shanked douc langur (Pygathrix cinerea) is an endemic primate to Vietnam and was

only recently described (Nadler, 1997). The species is listed as “Critically Endangered” (IUCN,

2010), with an estimated number of less than 1,000 individuals. However, there is poor

understanding of the behaviour and ecology of this species. This paper provide the first data on the

activity budget of a group with about 88 individuals in Kon Ka Kinh National Park. The results are

based on 480 hours of direct observation in the wild. The animals spent most of the time for resting

(37.0%) follow by travelling (25.8%) socialising (25.1%), and feeding (11.9%). 

Seasonality significantly influenced the activity budget of the animals resulting in increased

resting and socialising in the wet season and decreased feeding and travelling. Adult females spent

more time feeding, resting and travelling than adult males, while adult males spent more time being

vigilant. Long periods of resting might be related to the fermentation process of the cellulose in their

plant diet.

Nghiên cứu quỹ thời gian hoạt động của loài vọoc chà vá chân xám
(Pygathrix cinerea) tại Vườn Quốc gia Kon Ka Kinh, Việt Nam

Tóm tắt

Loài vọoc chà vá chân xám (Pygathrix cinerea) là loài linh trưởng đặc hữu của Việt Nam và mới
được mô tả gần đây (Nadler, 1997). Loài này được liệt vào danh sách các loài “Cực kỳ Nguy cấp” của
tổ chức Bảo tồn Quốc tế (IUCN, 2010), với chỉ khoảng 1000 cá thể sót lại trong tự nhiên. Tuy nhiên,
những hiểu biết về tập tính và sinh thái của loài còn rất ít. Trong bài báo này chúng tôi công bố những
số liệu đầu tiên về tập tính hoạt động của loài, tập trung vào quỹ thời gian hoạt động của một đàn gồm
88 cá thể chà vá tại Vườn Quốc gia Kon Ka Kinh. Số liệu được phân tích dựa trên 480 giờ quan sát trực
tiếp các cá thể trong điều kiện tự nhiên. Kết quả cho thấy loài đã sử dụng thời gian nhiều nhất cho việc
nghỉ ngơi (37%), tiếp theo là di chuyển (25,8%), hoạt động xã hội bầy đàn (25.1%) và cuối cùng là việc
ăn (11,9%). Chu kỳ mùa ảnh hưởng rõ rệt đến quỹ thời gian hoạt động của loài. Trong mùa mưa, thời
gian dành cho việc nghỉ ngơi và hoạt động xã hội bầy đàn tăng lên còn thời gian dành cho việc ăn và
di chuyển giảm xuống. Những con cái trưởng thành dành nhiều thời gian cho việc ăn, di chuyển và hoạt
động xã hội bầy đàn hơn những con đực trưởng thành. Trong khi đó, những con đực trưởng thành lại
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dành nhiều thời gian cho việc cảnh giới bảo vệ đàn. Thời gian nghỉ ngơi lâu của loài chà vá chân xám
có thể liên quan đến đặc trưng của hệ tiêu hóa và thức ăn chính của loài là lá cây rừng. Quá trình lên
men trong dạ dày nhờ vi khuẩn để chuyển hóa xenlulo ở lá cây thành chất dinh dưỡng.

Introduction 

The proportion of time that animals spend in different activities and the duration of each activity

through the day are important aspects of species ecology (Clutton-Brock, 1974; Chapman &

Pavelka, 2005). Identifying how primates budget their activity throughout the day and the year is

important for understanding how they interact with their environment and invest their energy and

time for optimum reproduction and survival (Defler, 1995). Variation in activity budget, such as time

spent feeding and ranging, is associated with the availability and distribution of food sources, which

are influenced by environmental factors, such as rainfall and temperature (Milton, 1982; Oates,

1987). 

Activity budgets of many colobine species have been studied in Africa and Asia (Clutton-Brock,

1975; Bennett, 1983; Fashing et al., 2007; Guo et al., 2007; Kirkpatrick, 2007; Matsuda et al., 2009).

In general, the colobines spend a remarkably high proportion of their time resting and a very low

proportion of their time socialising. Activity budgets of many primate species are significantly

influenced by seasonality. Activity patterns of grey-shanked douc langurs have not been previously

studied. In this study we analysed the daily and yearly activity budget, seasonal influences and the

differences between sex and age classes. 

Material and Methods

Data collection

The study was carried out in Kon Ka Kinh National Park in Gia Lai Province from August 2007

to July 2008.

Scan-sampling method (Altmann, 1974) at 5-minute intervals was used for data collection on the

activity budgets. Only one activity was recorded for each individual in one scan. A total of 7,390

observations were made for different sex/age classes. 

Activities were grouped into five main categories: feeding, resting, travelling, socialising and

other. There were 35 sub-categories of activity. The data record started in the morning when the

first member of the group left the sleeping tree and ended in the evening when the last member of

the group entered the sleeping tree. The observer normally arrived at the sleeping tree 30 minutes

before sunrise and left 30 minutes after sunset to ensure that the first activity and the last activity of

the langurs would be observed (Fig. 1 and 2). 

Data analysis

Budgets for each major activity (feeding, resting, socialising, travelling, and others) were

calculated by obtaining the ratio between total records of a particular activity and total records of

all activities. Because data of the category “other” were so few, only accounting for less than 1% of

the annual activity budget, they are excluded from data set. A one-way Chi-square test was used

to assess the difference in frequency of each activity annually. A two-way Chi-square test was used

to test the independence of activity budget versus seasonality, sex classes and age classes. 
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Fig.1 and 2. Grey-shanked douc langurs (Pygathrix cinerea) at Kon Ka Kinh National Park. Photo: Ha Thang Long.
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Results

Activity time 

The daily activity of the langurs began between 5am and 6am. The earliest time that the animals

started their activity was 5:15am on 14th April 2008 and the latest time was 6:20am on 17th May

2008. The earliest time the langurs ceased daily activities was 5:04pm on 14th January 2008 and

the latest time was 6:45pm on 11th May 2008. 

The time of sunrise differed significantly between wet season and dry season (t= -3.98, df=43,

p<0.0001). Mean time of sunrise was 5:56am (n=19) in the dry season and 6:21am (n=26) in the

wet season. Thus, the sun rises 25 minutes earlier in the dry season than in the wet season, but, the

starting activity was not correlated with time of sunrise of (rs= -0.14, p=0.62, n=14). 

The time of sunset differed significantly between wet season and dry season (t= 2.42, df=45,

p=0.01). Mean sunset time was 5:51pm (n=21) in the dry season and 5:33pm (n=26) in the wet

season. Thus, the sun set 18 minutes later in the dry season than in the wet season. Cessation of

activity was also not correlated with time of sunset (rs= -0.005, p=0.9, n=18). 

Activity budget

The activity budget for the five major activities is shown in Fig. 3. Time budgets for different

activities - feeding, resting, travelling and socialising - varied significantly (X2=936.14, df=3,

p<0.0001). The langurs spent the highest proportion of time resting (37.0%), followed by travelling

(25.8%) and socialising (25.1%). The proportion of time spent on feeding was lowest (11.9%). The

high proportion of time spent on resting is consistent with other studies on colobines.  The langurs

need more resting time for the food fermentation process.

Daily activity budget 

Variations in the daily time budget for different activities are presented in Fig. 4. Differences in

daily budget between the wet and dry season are shown in Fig. 5.
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Fig.3. Annual activity budgets of grey-shanked douc langurs.
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The time budget for these activities varied

significantly during a day (X2=780.31, df=39,

p<0.0001). The monkeys fed as soon as they

moved out from the sleeping site; they fed all

day, but there were two main feeding peaks, one

in the early morning at 6:00am and the other in

the late afternoon at 4:00pm. Feeding activity

was reduced mostly by 9:00am when the

monkeys rested. The time budget for feeding

was negatively correlated with resting (rs= - 0.74,

p=0.002, n=14). This means that when the

monkeys rested they reduced feeding activity.  

The daily feeding pattern of the langurs

changed between wet season and dry season.

In the dry season, the langurs fed more

frequently and evenly in every hour of the day.

The proportion of feeding time during a day

ranges from 1.4 to 18.7%. There were two

feeding peaks at 7:00am and 4:00pm.

Conversely, in the wet season, the monkeys fed

more extensively in the early hours of the day

6:00 am (25.4%) and late afternoon 4:00pm

(25.9%). The proportion of time spent feeding in

a single day ranged from 4.7 to 25.9%. In

general, the monkeys fed extensively at

particular times of the day in the wet season, but

they fed more frequently and evenly between

different hours of the day in the dry season. 

The langurs rested during two periods of the

day. The first period of resting was after feeding

from 9:00am to 10:00am and the second period

was from 1:00pm to 2:00pm. In the first resting

period, the langurs spent the greatest proportion

of their time being inactive (57.6%). This was

even greater than the proportion of time spent

resting at midday (50.0%). So, unlike many other

diurnal primates, which often have one period of

resting time in the middle of the day, grey-

shanked douc langurs had a second rest period

during the day. 

The pattern of the two resting periods applied

to both wet and dry seasons and the monkeys

spent different amounts of time resting through

the day between the two seasons. For example,
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the monkeys did not rest at all in the early hours of the day and late hours in the afternoon in the

dry season, while they rested during these hours in the wet season.

The monkeys travelled mostly in early morning from 5:00am to 6:00am, when they moved out of

their sleeping site and searched for food, and in the late afternoon around 5:00pm to find a sleeping

site. The pattern of travelling was quite similar in the wet and dry seasons in the first half of the day,

but it was dissimilar in the second half of the day (Fig. 5). The monkeys travelled more in the

afternoon in the wet season than they did in the dry season, probably because of the difference in

temperature pattern. The temperature was hot in the afternoon in the dry season, which may

promote inactivity, while in the wet season the monkeys became active as the temperature lowers

in the afternoon. Time budget for travelling was negatively correlated with that of resting (rs= - 0.94,

p<0.001, n=14). This means that when the monkeys travelled more they spent less time resting. 

The monkeys spent fairly consistent proportions of time socialising during the day (ranging from

21.4 to 29.6%). The time budget for socialising was not correlated with feeding, resting and

travelling. Socialising activities were displayed like this: at 6:00am, the infants and juveniles were

playing, scrambling and calling each other, while the adults were feeding.  Between 9:00am and

10:00am, the group engaged more frequently in social activities such as group grooming between

adult females, playing between juveniles, and calling between mothers and infants. Social activities

decreased at midday around 1:00pm as sleeping increased. The main social activity was self-

grooming during this time. In the afternoon, from 3:00pm to 4:00pm, the social activity involved

calling between group members during travelling. 

Activity budget and monthly variation

Monthly variations in time budgets for different activities are presented in Fig. 6. Budgets for

major activities, such as feeding, resting, travelling, and socialising varied significantly between

months (X2=754.89, df=33, p<0.0001). The activity budgets were different between November

2007 and January 2008.  
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In January 2008, the monkeys spent more time feeding (22.7%), and travelling (41.4%) and less

time resting (22.5%). Conversely, the monkey spent the most amount of time resting (56.81%), the

least amount of time feeding (6.95%) and a lower proportion of time travelling (19.13%) in

November 2007. This contrast may result from differences in weather conditions, and differences in

food availability, such as young leaves and fruits. 

During the dry season in January 2008, the availability of fruits was low (ranked 10th in the 12

months of study) and the availability of young leaves was quite high (Production Index ranked 5th).

The monkeys spent 86% of time feeding on young leaves and 3% on fruits. During the wet season

in November 2007, the availability of fruits was high (ranked 3rd in the 12 months of study) and

young leaves were low (ranked 9th). The monkey diet comprised of 48% fruit and 49% young

leaves.

Activity budget and seasonality 

Seasonal variations in budget for different

activities - feeding, resting, travelling and

socialising - are presented in Fig. 7.

Proportion of times spent in major activities

differed significantly between wet and dry

seasons (X2=103.3, df=3, p<0.0001). The

monkeys spent more time resting in the wet

season (41.1%) than in the dry season (31.7%).

The proportion of time spent feeding in the dry

season (13.4%) was higher than in the wet

season (10.7%). The proportion of time the

monkeys spent travelling in the dry season

(30.4%) was much higher than in the wet season

(22.2%). The monkeys spent nearly the same

amount of time socialising in both seasons

(25.7%) and (24.3%). This means that

seasonality influenced significantly the activity

budget of grey-shanked douc langurs in Kon Ka

Kinh National Park. The same result was also

found in black-shanked douc langurs, in the

south of Vietnam (Hoang Minh Duc, 2007).

Seasonality affected strongly the productivity of

food resources, such as young leaves and fruits

in the study site. Variations in food availability

have regulated the activity budget of the

monkeys, especially feeding and ranging.

Difference in activity budgets between sex/age classes

Variation in activity budget between males and females are presented in Fig. 8, between age

classes in Fig. 9, and for combined sex/age classes in Fig. 10. 
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Among 7,380 total observations, there were 1,886 observations on females and 2,420 on males.

The proportions of time spent in major activities - feeding, resting, travelling and socialising - varied

significantly between male and female (X2=66.95, df=3, p<0.0001). Female monkeys spent more

time feeding (14.0%) than males (10.8%). Female monkeys also spent more time resting 41.9% than

males 37.0%, and more time travelling (20.2% versus 17.2%). Males, however, spent more time in

social activity (34.8%) than females (23.6%).  

Among 7,380 observations, there were 4,819 observations on adults, 1,483 on sub-adults, and

700 on juveniles. Budgets for the major activities of feeding, resting, travelling and socialising varied

significantly between age classes (X2=113.49, df=6, p<0.0001). Adults spent more time feeding

(15.2%) than sub-adults (7.0%) and juveniles (5.8%). Adults spent less time in social activity

(23.3%) than sub-adults (27.3%) and juveniles (27.7%). Sub-adults spent more time resting (40.6%)

than adults (34.7%).

Variation in time spending for main activities varied significantly between adult males and adult

females (X2=41.92, df=3, p<0.0001). Adult females spent more time feeding (14.6%) than adult males

(13.1%). Similar results were also found for resting and travelling. Adult females spent 40.3% of their

time resting, while adult males spent 35.1%. For travel time, adult females spent 21.1% and adult

males spent 17.9%, but the adult males spent much more time socialising (33.8%) than adult females

(23.8%). The reason for more socialising behaviour in adult males may be due to vigilance being

labelled as social, which contributed to a large amount of time and interaction between adult males.

Discussion

Resting time and fermentation process

The grey-shanked douc langurs spent the greatest proportion of time resting (37.1%), which is

quite consistent with activity budgets of other colobines in Africa and Asia (e.g., Colobus guereza

Fashing, 2001c; Trachypithecus auratus Kool, 1989; Pygathrix nigripes Hoang Minh Duc, 2007;

Pygathrix nemaeus Otto, 2005; Pygathrix nigripes Rawson, 2006). One possible explanation was

that these monkeys fed heavily on mature leaves, which need to be fermented in the foregut

(stomach) in order to extract energy from them. The fermentation process requires a long resting

period. Fashing (2007) provided data on time spent resting by different colobines in Africa to

support this hypothesis. Nine populations of Colobus spent 54% of their time resting, eight

Piliocolobus populations spent 47%, and one Procolobus population spent 40%. So, this might

suggest that the long time spent resting relates to a physiological adaptation of leaf-eating

primates.

Dasilva (1993) argued that prolonged resting is a behavioural adaptation to the low-energy

strategy of leaf-eating primates, rather than a physiological adaptation for fermentation. She pointed

out that not only colobine monkeys consume large amounts of leaves. So also do other primates,

such as Alouatta palliata and Brachyteles arachnoides, which have simple stomachs. According to

Milton (1979) Alouatta palliata spent from 40% to more than 90% of their daily feeding time eating

leaves. The species spent up to 65% of their daily hours sleeping and resting. Dasilva (1993)

concluded that the high proportion of resting may be related to high proportion of leaves in diets,

but may not necessarily relate to fore-gut fermentation.  Leaf-eating is a low-energy strategy, but it

requires fermentation either in the stomach or caecum/colon, so this must be related to resting.

Note that colobines eat more mature leaves than the New World monkeys mentioned, which should

increase the resting/fermentation link.
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Resting normally occurs in mid-day for many diurnal primates (Fleagle, 1999). Due to the heat

rise in the mid-day primates have to rest to balance their body temperature (Oates, 1987). In this

study, the monkeys had two periods of resting. The first resting period was from 9:00am to 10:00am

and the other was around mid-day. The resting period in the mid-day can be explained by thermo-

regulation, but it is unclear why the monkeys need the first rest period between 9:00am and

10:00am and what the role of this resting period is in their daily lives. The activity pattern shows that

the monkeys feed around 6:00am and then gradually rest more. The peak of resting was at 9:00am,

when the monkeys spent nearly 60% of their time resting. This pattern demonstrates that resting

time is necessary and is related to fermentation in leaf-eating colobines.

Comparison of activity budgets among odd-nosed monkeys

Odd-nosed monkeys share several common morphological characteristics. The annual activity

budget of grey-shanked douc langurs was compared to 6 other species of odd-nosed monkey in

Asia (Table 1). The result revealed that almost all 7 species spent very high proportions of time

resting. The lowest proportion of time was spent socialising in all of these species. Proportion of

time allocated to main activities decreased in the following order: resting, feeding, travelling and

socialising. Rhinopithecus roxellana spent the most time feeding (35.8%); Nasalis larvatus spent the

highest proportion of time resting (76.5%); Pygathrix nemaeus travelled most (49.0%);  Pygathrix

cinerea socialised most (25.8%); Pygathrix cinerea fed least (11.9%); and Nasalis larvatus

socialised least 3.5%. 
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Species Site Feeding Resting Socialising Travelling Others References

Pygathrix

cinerea

Kon Ka Kinh

National Park,

Vietnam

11.9 37.0 25.1 25.8 - This study

P. nigripes Nui Chua

National Park and

Bu Gia Map

National Park,

Vietnam

35.0 42.9 5.9 14.6 - Hoang Minh

Duc, 2007

P. nemaeus

(in captivity)

Cuc Phuong

National Park,

Vietnam

34.0 49.0 5.0 7.0 3.0 Otto, 2005

Nasalis

larvatus

Menanggul River,

Sabah, Malaysia

19.5 76.5 - 3.5 - Matsuda et

al., 2009

Rhinopithecus

avunculus

Khau Ca Forest,

Vietnam

14.8 31.9 23.5 19.8 9.9 Dong Thanh

Hai, 2008

R. roxellana Qinling

Mountains, China

35.8 36.2 - 22.9 5.1 Guo et al.,

2007

R. bieti Tacheng,

Yunnan, China

35.0 33.0 13.0 15.0 - Ding &

Zhao, 2004

Table. 1. Comparison of activity budgets among members of the odd-nosed monkey group.
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Kool (1989) suggested that direct comparison of activity budgets between species may have

potential bias because: (1) the definition of activity varied between studies; (2) differences in

age/sex class composition of study groups may bias activity budgets based on group activity; and

(3) differences in visibility conditions between study areas may result in varying degrees of bias

when using the scan-sampling method. Thus, the comparison of activity budgets among odd-

nosed monkeys only provides a basis for further discussion. Great care should be taken when

conducting a direct comparison; the same method should be used for an effective comparison.  

Seasonality and activity budget

Activity budget of the grey-shanked douc langurs in Kon Ka Kinh National Park is significantly

influenced by seasonality. The monkeys spent much time feeding and travelling in the dry season,

but they spent significantly more time resting in the wet season. The same result was found in the

sister species, Pygathrix nigripes. Hoang Minh Duc (2007) reported that the black-shanked douc

langurs spent more time feeding in the dry season (41.5%) than in the wet season (31.7%), but they

spent more time resting in the wet season (45.5%) than in the dry season (37.9%). Dasilva (1992)

also found that Colobus polykomos decreased their feeding and increased resting during the wet

season.

The differences in resting and feeding between wet season and dry season may be related to

an energy-conserving strategy for primates (Fashing, 2007). There are several significant costs that

monkeys have to balance during the wet season. Firstly, while raining, visual conditions could limit

food-searching activity. The cost of energy expended while feeding in the rain might exceed the

energy benefit from gaining more food. Raemaekers (1980) reported that heavy showers caused

siamangs (Symphalangus syndactylus) to halt their activities until the rain lessened. In this study,

the grey-shanked douc langurs also stopped their activity during heavy showers, and the heavy rain

happened more frequently in the wet season. 

Secondly, body temperature will decrease due to heat loss from body to wet fur in the wet

season. Primates are expected to rest to save energy. Some even changed their resting posture to

reduce the loss of energy in the wet weather. Evidence from Colobus polykomos was that the

monkeys changed their resting posture through increased “hunching” and “lying” during the wet

season (Dasilva, 1992; 1994).  Milton (1979; 1982) suggested that Alouatta palliata change their

body postures to conserve energy. In this study, the grey-shanked douc langurs also increased

significantly the “hunching” position for resting during the wet season (from 50.6% in dry season to

71.0% in wet season). Therefore the monkeys showed that they also economise behaviourally in the

wet season by resting more.  

Thirdly, differences in diet composition in the wet season may also lead to decreased feeding

and increased resting. Fruits and seeds generally provide more energy than leaves (Waterman &

Kool, 1994). Dasilva (1992) found that seeds provided many more calories (kcal/g fresh weight)

than young leaves and fruits in Tiwai Island. Nutritional value, such as the protein/fibre ratio, lipids,

sugars in young leaves, fruits and seeds, changed according to study site (Kay & Davies, 1994).

Thus, the monkeys can quickly obtain their daily nutritional needs when they eat more fruits and

seeds. 

In this study, the monkeys fed very high proportions of fruits and seeds in the wet season. On

average, their diet comprised 69.5% fruits and seeds in the wet season. The monkeys ate up to 96%

fruits with a high proportion of seeds in August, September and October, when the availability of
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fruits was greatest. It is clear that the monkeys obtained their daily energy requirement quicker, and

they reduced feeding to save energy in wet weather. In fact, the feeding pattern of the monkeys in

the wet season was very intensive early in the day, rather than feeding more frequently and evenly

through the day in the dry season. Further study of nutritional value of food items (seeds, fruits and

young leaves) eaten by the langurs in Kon Ka Kinh National Park will provide a clearer explanation.

The difference in time spent travelling between wet and dry seasons was a result of a negative

correlation between resting and travelling. Thus, when the monkeys increased resting time in the

wet season, travel time decreased. The reverse occurred in the dry season, when the monkey

decreased resting and increased travel.  Ecological factors that affect resting time in the wet

season were explained above, but there was another factor that could result in increased travel time

in this study - human disturbance and the semi-habituated nature of the observed groups. In the

dry season, the monkeys were more alert for human presence, including researchers. The sound

of people stepping on dry leaves made the monkeys more aware of their presence and this led to

increased travel. Hoang Minh Duc (2007) also found that the unhabituated groups of black-shanked

douc langurs travelled more due to human disturbance. 

The category “travelling” was quite ambiguous. It did not just involve the monkeys moving

between trees, but it also included moving in the same tree. For a clearer description, the category

“move” should be recorded as a sub-category of “travel”. 

Difference in time budget between adult females and adult males 

Food intake requirement of adult females is believed to be higher than adult males due to the

additional metabolic requirements of pregnancy and lactation. Thus, the proportion of time spent

feeding by adult females is higher than adult males per unit body weight (Clutton-Brock, 1977;

Demment, 1978). Post (1980) provided evidence that adult female yellow baboons (Papio

cynocephalus) spent more time feeding than adult males per unit of body weight. He also found

that the average proportion of time spent feeding by pregnant females was substantially higher than

lactating females in the same group. In this study, the proportion of time spent feeding by adult

females was higher than adult male. The species is a sexually monomorphic primate, and the

results are consistent with other studies.  
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