
BIODIVERSITAS  ISSN: 1412-033X 
Volume 22, Number 4, April 2021 E-ISSN: 2085-4722  
Pages: 1912-1919 DOI: 10.13057/biodiv/d220438 

The activity budgets of captive orangutan (Pongo pygmaeus) in two 

different Indonesian zoos 

NURZAIDAH PUTRI DALIMUNTHE1 , HADI SUKADI ALIKODRA2,♥, ENTANG ISKANDAR2, 

SRI SUCI UTAMI ATMOKO3 

1Doctoral Program in Primatology, Institut Pertanian Bogor. Jl. Lodaya II No. 5, Bogor 16151, West Java, Indonesia  
2Primatology Program, Institut Pertanian Bogor. Jl. Lodaya II No. 5, Bogor 16151, West Java, Indonesia. Tel. : +62-251-353386, Fax.: +62-251-360712, 

email: halikodra.ha@gmail.com 
3Faculty of Biology, Universitas Nasional. Jl. Sawo Manila, Pejaten, Pasar Minggu, Jakarta Selatan 12520, Jakarta, Indonesia 

Manuscript received: 22 October 2020. Revision accepted: 24 March 2021.  

Abstract. Dalimunthe NP, Alikodra HS, Iskandar E, Atmoko SSU. 2021. The activity budgets of captive orangutan (Pongo pygmaeus) in 
two different Indonesian zoos. Biodiversitas 22: 1912-1919. In nature, orangutans spent most of the activity budgets for foraging. It is 
presumed that orangutan in captivity carries out different activities. This study aimed to investigate the activity of Bornean Orangutan 
(Pongo pygmaeus) in different zoos with different types of cage according to their design, enrichments, and diets. It was conducted at 
two different Indonesian zoos, namely Ragunan Zoo (TMR) and Taman Safari Indonesia (TSI). The study used a total of 11 orangutans. 
From each zoo, orangutan individuals from each zoo and each age and sex class (adult male, adult female, and juvenile/juvenile)  were 

used in the present study. The activity budgets were compared between age-sexual classes, cage types, and weekday-holiday categories. 
Environmental enrichment analysis was also used. The total observation time in this study for each individual was 4,500 minutes. The 
adult male had more resting activity than other groups, while the juvenile group showed a higher percentage of social, moving, and 
feeding activities. It was also observed that there were different activity budgets between individuals in a separate cage and week-
holiday groups. Overall, it was assumed that the difference in orangutan activity budgets was influenced by cage types, individual 
arrangements, and environmental enrichment. Meanwhile, a juvenile showed a higher percentage of enrichment using. Enrichment was 
influenced by cage type and individual arrangement.  
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INTRODUCTION 

The orangutan is the only great ape species out of 

Africa. It is only found in Sumatra and Borneo and 

recognized with three different species namely Pongo 

abelii, Pongo tapanuliensis, Pongo pygmaeus (Nater et al. 

2017). In its natural habitat, the orangutan is typically a 

frugivorous and arboreal primate although Bornean 

orangutans were reported to be more adaptive to 

terrestriality (Loken et al. 2013). Orangutans are a primate 

species that is very dependent on the existence of tropical 

forests as their habitat, so that they are currently classified 
as endangered as a result of habitat fragmentation and 

illegal hunting (Ancrenaz et al. 2016; Singleton et al. 

2016). Most of its daily activity budgets are for foraging, 

feeding, resting, and moving (Kanamori et al. 2010; 

Morrogh-bernard 2009). One of the influencing factors in 

orangutan activity budgets in the wild is the availability of 

food, especially fruit, as a consequence of energy use. 

When their habitats are changing, orangutans will increase 

their range to defend any resources available (Nayasilana et 

al. 2017). Meanwhile, orangutans in captivity are thought 

to have different activities compared to those in their 

natural habitats, especially in feeding behavior (Choo 
2011). Captive orangutans do not need to forage actively or 

traveling for food; thus, they have more time for other 

activities (Crosby 2015).  

Orangutan captivity, such as in zoos, aimed at 

protecting the species in an ex-situ manner. Ex-situ 

conservation effort is very appropriate and useful for 

endangered species and low population species in their 

natural habitat (Witzenberger and Hochkirch 2011). The 

zoo is designed to accommodate various interests and 

functions as a means of education, recreation, research, and 

conservation. In order to accommodate public concern 

regarding animal welfare, it is critical that zoos are engaged 

with the science of animal welfare (Maple and Bloomsmith 

2018). Animal enclosures in several zoos are designed by 
zoo specialists, while at other places, they can be 

developed by a standard architect or a combination of both. 

Therefore, there is a concern that cages are not behavior-

based. If so, it is possible that animals cannot express their 

natural behavior as in their natural habitat. The zoo 

develops environmental enrichment techniques to address 

such concerns. Environmental enrichment aims to improve 

the animals’ welfare through changes in management and 

breeding practices to increase behavioral choices (Ivana et 

al. 2017). 

Apart from the cage's problem with its enrichment, 

another thing that is of concern is the diet of orangutans. 
Orangutan feeding is done by considering many factors. 

The diversity of primate diets depends on the species, 

stages of development, and environmental factors. 

Orangutans are primate species that predominantly eat 

mailto:halikodra.ha@gmail.com


DALIMUNTHE et al. – Captive orangutan (Pongo pygmaeus) activity budgets 

 

1913 

fruits (frugivore). Besides, various research reports stated 

that orangutans also eat small insects and leaf sap, shoots, 

flowers (Morrogh-bernard 2009), rattans (Nayasilana et al. 

2017), bamboo, ginger and soil (Kanamori et al. 2010). The 

availability of proper nutrition is primordial for orangutans 

in captivity because food has a significant effect on growth, 

reproduction, longevity, and ability to withstand diseases. 

Information about activity budgets of captive 

orangutans is essential to assess animal welfare. Such 

information could be a necessary consideration in 
conservation management of captive orangutans, mostly in 

zoos. The present study aimed to compare orangutan 

activities in different zoos with different designs, 

environmental enrichments, and diets. The study also 

compared activity budgets between weekdays and holidays 

to assess the effect of visitor attendance on a captive 

orangutan in the zoo. 

MATERIALS AND METHODS 

Time and Locations 

This study was conducted in ten months between May 

2017 until February 2018 at two different Indonesian zoos, 
namely Taman Margasatwa Ragunan (TMR), Jakarta, 

Taman Safari Indonesia (TSI), Cisarua, and Bogor. 

Activity observation at TMR was conducted in three 

different cage types, i.e., enclosure, holding, and sleeping 

cages. Meanwhile, the observation was conducted in two 

different cage types at TSI, i.e., enclosure and sleeping 

cages. 

Subjects  

The subjects in this study were 11 individuals 

consisting of adult males (AM), adult females (AF), and 

juveniles (JUV). (See Table 1).  
 
Table 1. The orangutan subjects in this study 
 

No     Name Sex Age (years) 

TMR 
1 Sane Adult male 24  
2 Simon Adult male 24  

3 Mona Adult female 24  
4 Amida Adult female 24  
5 Marsel Juvenile male 3.5  

TSI 
6 Michel Adult male 24  
7 Jhon Adult male 22  
8 Kimba Adult female 21  
9 Mega Adult female 23 

10 Livia Juvenile female 6.5 
11 Lindung Juvenile male 5  

Captivity management 

During the observation, all individuals were placed in a 

variety of cage types and individual arrangements. There 

were three types of the cage, i.e., enclosure, sleeping, and 
holding cages (also known as inner cage was used as a 

daily cage for individuals who were not placed in the 

enclosure) (See Figure 1). The observation was adjusted 

with individual arrangement by zoo management.  

Each zoo’s enrichment item collection was analyzed 

and divided into five categories: physical, social, 

occupational, sensory, food (Table 2). Due to different 

specific enrichment items fitting into each category 

differed among the zoos, categories differentiating the 

things were broad by necessity. The use of enrichment was 

adapted to the situation of visitors, for example, the food 

enrichment was generally given if there were a lot of 

visitors during holidays. The other enrichment uses 

generally did not change according to the presence of 
visitors. 

The individual arrangement is a way of placing 

individual orangutans in a cage in a zoo. During this study, 

the individual arrangements in both zoos consisted of 

several categories, namely single; mother-infant/juvenile; 

pairs, and group arrangements. 

 

Orangutan activity observation 

Orangutan activity observation was conducted 

following the Focal Animal Sampling method. 

Observations divided into two periods with individual 
recording duration of 15 minutes/hour. The morning period 

started at 09.00 and finished at 11.00. The evening period 

started at 13.00 and finished at 15.00. The total observation 

time for an individual was 2.5 hours per day. This 

procedure followed the Standard of Orangutan Activity 

Data with minimal activity observation duration of 90 

minutes per day.  

 

 

 
Table 2. List of enrichment across the zoos (TMR and TSI) 
 

No 

Enrichment categories 

Physical Social Occu

pational 

Sens

ory 

Food 

TMR 

Enclosure 

1 Shelter - Ropes - Browse 

2 Bar  Stairs  Treats 

3 Drum    Pool 

4 Tires     

5 Swing     

Holding 

1 Tires     

2 Shelter     

Sleeping cage 

1 Hammocks  Rope   

TSI 

Enclosure 

1 Shelter Audio/music Ropes 
Browse 

Food 

bars 

2 Bar  Rope 
ladder 

Bell 
Pool 

3 Drum     

4 Tires      

5 Swing     

Sleeping cage 

1     Rope 
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Figure 1. The orangutan cage sketches in two zoos: A. Enclosure and sleeping cage (TMR); B. Enclosure cage (TSI); C. Holding cage 

(TMR); D. Sleeping cage (TSI) 
 

 
Table 3. Ethogram of orangutan main activities 
 

Activities Description 

Feeding Ingestion and search for food or water 

Resting Sitting, standing or lying in still position 
Social Interacting with a partner  
Moving Locomotion on and above the ground 
Others Mating and eliminating (defecation and 

urination) 

 

 

All four main activities, i.e., feeding, resting, social, and 

moving, were recorded daily. The descriptions of all 

activities can be seen in Table 3. Other activities, including 

mating and elimination (defecation and urination), were 

labeled ‘others.’ The percentage of activities was compared 

to three age-sex classes, i.e., AM, AF, and JUV. The study 

also compared activity budget differences between cage 

types and weekday-holiday. It also reported orangutan 

enrichment using and altitude of orangutan activity site 
across the zoos.  

Data analysis 

Orangutan activity and its components were 

quantitatively by providing information on the duration of 

their actions. The study also computed the percentage of 

occurrences of each activity from prevailing circumstances 

following the formula below. 

 
PA = (number of A/total number of activities) x 100% 

 

The orangutan activity was analyzed with several 

variables namely age and sex groups, cage and individual 

arrangements, and weekdays-holidays. The parameter 

differences in orangutan activities were analyzed using 

ANOVAs with type of activities as dependent variable. 

Significant results used Tukey posthoc comparisons to 

determine significant pairwise differences. The Kruskal–

Wallis test, a post-hoc test with a significance level set at 

5%, was used where the data did not conform to the normal 

distribution or Levene’s Test for Homogeneity of Variance 
produced a significant result. All of the data were displayed 

in the form of tables and graphs. 

Caved shelter 

Sleeping cage 

Water moat 

Shelter 

Water pool 

Keeper corridor 

Keeper corridor 

Holding cage 

Sleeping cage 

Sleeping cage 
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RESULTS AND DISCUSSION 

The total duration of observation time  

The total duration of observation time in this study for 

each individual was 4,500 minutes, with an average 

observation time of 150 minutes per day. Observation of 

each individual's daily activities in this study was carried 

out in different types of cages (enclosure, sleeping cages, 

and holding cage) with different proportions (Table 4). In 

the TMR, there were three individuals, the daily activity 

observations of whom were carried out in just one type of 
cage, namely Sane (holding) and Amida and Marsel 

(enclosure). Meanwhile, two other individuals were 

observed in 2 kinds of cage, namely Simon (sleeping cage 

and enclosure) and Mona (sleeping cages and holding). 

There were four individuals in TSI; the daily activity 

observations were carried out in just one type of cage, 

namely Jhon, Mega, and Kimba (enclosure) and Livia 

(sleeping cage). In comparison, two other individuals were 

observed in 2 types of cages, namely Michel and Lindung 

(Enclosure and sleeping cages).  

Captive orangutan activity budget  
The variation between age and sex groups 

During this study, an observation of a total of 4,500 

minutes was carried for each individual. Based on the age 

and sex categories, it appeared that there was a tendency 

that adult males did more resting activity than other groups, 

i.e., 55.11%. Meanwhile, the percentage of social activity 

for adult females (12.38%) was higher than that of adult 

males (4.35%). The juvenile group had a higher rate of 

social action (30.94%), moving (17.96%), and feeding 

(13.85%) compared to adult males and females (see Figure 

2). The juvenile and adult females appeared to be more 
active in feeding than the adult male. The percentage of 

moving activity in the juvenile group appeared higher than 

that of adult orangutans. 

Based on the ANOVA test, the percentage of daily 

activities for all activities appeared significantly different 

between three age and sex groups (INF, AF, and AM). This 

aspect can be seen from the ANOVA test results with a p-

value <0.05 (Table 5). The Post-hoc test showed that each 

age group had differences in resting, feeding, and social 

activities. The juvenile's percentage was lower than that of 

adult female and an adult male in resting activity. In 

feeding and social activities, the percentage of adult males 
was lower than that of adult females and juveniles. There 

was no difference in the percentage between adult males 

and adult females for moving activity, which was lower 

than that of the juvenile. 

The variation between cage types and individual 

arrangement 

Overall, the daily activity of orangutans in the enclosure 

cage showed a significant difference in the percentage of 

resting in the adult male group between TMR (Simon) and 

TSI (Jhon and Michel). Michel showed a lower resting 

percentage, i.e., 35.67%, compared to Jhon (69.48%) and 
Simon (60.83%). Contrastly, Michel also showed a higher 

percentage of feeding, moving, and social activities 

compared to Jhon (TSI) and Simon (TMR) (See Figure 3). 

This result is related to Michel's aggressive character when 

placed in an enclosure cage with other individuals. Michel 

seemed to move more to catch up with other individuals 

(Kimba was placed in pairs in the same enclosure cage). 

This aspect is the reason why Michel was rarely put in the 

enclosure cage. The difference in individual character was 

also seen in adult females at TSI, which showed a striking 

difference in the percentage of resting between Mega 

(52.19%) and Kimba (34.62%). In the juvenile group, 
individuals in TSI appeared to have lower percentage of 

resting activity (Lindung, i.e. 15.5%) compared to 

individuals in TMR (Marsel, namely 23.29%).  

 

 

 
  

Figure 2. Activity budgets of captive orangutans between 
different age-sex classes (AM: adult male, AF: adult female, JUV: 
juvenile). 
 

 
Table 4. The total duration time of observation for each 
individual in different type of cages  

 

No 
Individu

als 

Age-sex 

categories 

Observation duration (minutes) 

Enclosure 
Sleeping 

cage 

Holding 

cage 

 

TMR 

1 Sane Adult male - - 4,500 
2 Simon Adult male 3,000 1,500 - 
3 Mona Adult female - 3,000 1,500 
4 Amida Adult female 4,500 - - 
5 Marsel Juvenile 4,500 - - 

 

TSI 
1 Jhon Adult male 4,500 - - 
2 Michel Adult male 750 3,750 - 

3 Mega Adult female 4,500 - - 
4 Kimba Adult female 4,500 - - 
5 Lindung Juvenile 1,050 3,450 - 
6 Livia Juvenile - 4,500 - 

Note: TMR: Taman Margasatwa Ragunan, Jakarta. TSI: Taman 
Safari Indonesia, Cisarua, Bogor 

 

 
Table 5. The difference of daily activity percentage between age 
and sex groups 
 

Categories Activities ANOVA Post-hoc 

Age and Resting F=201.21, p<0.05 INF<AF<AM 
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sex groups Feeding F=6.92, p<0.05 AM<AF<JUV 

Moving F=28.132, p<0.05 AM, AF<JUV 

Social F=265.41, p<0.05 AM<AF<JUV 

Note: AM (adult male), AF (adult female), JUV (juvenile) 

In the sleeping cage, it was seen that in the adult male 

group in TMR (Simon) and TSI (Michel), there was a 

striking difference in the percentage of resting (Figure 4). 

Michel showed a lower percentage of resting (44.89%) 

compared to Simon (72.59%). Contrastly, Michel had a 

higher percentage of feeding, moving and social activities 

compared to Simon. 

Variation between weekdays-holidays 

At TSI, there was a difference between resting in adult 

male individuals (Jhon 73.20% and Michel 41.56%) on 

weekdays, which was higher than that of holidays (Jhon 

50.89% and Michel 36.50%). In adult female individuals, 

there was a difference in the percentage of resting on 

weekdays, which was lower (Mega, 50.13%) than that on 

holidays (Mega, 62.44%) (Figure 5). In feeding and 

moving activities, it can be seen that there were higher 

percentages on holidays compared to weekdays.  

At the TMR, an adult male (Simon) showed a higher 

percentage of resting on weekdays (66.03%) than holidays 
(54.72%). For adult females (Amida), there was a lower 

percentage of resting on weekdays (56.40%) compared to 

holidays (62%). Contrastly, all individuals showed a higher 

percentage of feeding on holidays than on weekdays 

(Figure 6). 

 

 
 

 
 
Figure 3. Percentage of orangutan daily activities in enclosure 
cage in TSI and TMR. 
 
 
 

 
 
Figure 4. Percentage of orangutan daily activities in sleeping cage 
in TSI and TMR 

Using of environmental enrichment 
Generally, the use of environmental enrichment in 

juveniles was higher than that of other categories (adult 

male and adult female), both in type and usage frequencies. 

Lindung (juvenile) was the highest in terms of the number 

of enrichment per day (3.50) and usage frequency per day 

(18.67). Meanwhile, Mona (adult female) had the lowest in 

the same terms (0.58 and 0.58). That result was found 

when Lindung was placed in an enclosure cage and Mona 

in a holding cage. When Lindung was placed in a sleeping 

cage, the results were lower (1.21 and 8.92). In the case of 

Mona, the results were slightly higher (0.61 and 0.83). 
(Table 6).  

Discussion 

The study reported the activity budgets of 11 

individuals in three age-sex classes in two different zoos. It 

found that age-sex classes showed different activity 

budgets. The adult male showed more resting activity, 

while the juvenile showed more moving and social 

activities. The result was similar to activity budgets in their 

natural habitat where males (especially flanged males) are 

found to show the least moving activity than most age-sex 

classes (Morrogh-Bernard 2009).  

 
 

 

 

 
 
Figure 5. Percentage of orangutan daily activities in TSI between 
weekdays and holidays 
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Figure 6. Percentage of orangutan daily activities in TMR 
between weekdays and holidays 
Tabel 6. The use of environmental enrichment of orangutans in 
TMR and TSI 
 

No Individual 
Average items 

(perdays) 

Using frequencies 

(perdays) 

Holding TMR 
1 Sane1 1.30 1.70 
2 Mona2 0.61 0.83 

Enclosure TMR 
1 Simon1 1.88 2.24 
2 Amida2* 0.87 1.03 

3 Marsel2* 2.37 4.20 
Sleeping cage TMR 

1 Simon1 0.85 1.23 
2 Mona2 0.58 0.58 

Enclosure TSI 
1 Jhon4 1.60 2.06 
2 Michel3 3.25 9.50 
3 Mega4 1.53 2.26 

4 Kimba3,4 2.10 7.20 
5 Lindung4 3.50 18.67 

Sleeping cage TSI 
1 Michel1 0.96 3.33 
2 Lindung3 1.21 8.92 
3 Livia3 1.00 4.06 

Note: 1: single, 2: mother-infant (not obeserved), 2*: mother-

juvenile, 3: paired,  4: group, bold = highest, underline = lowest. 
 
 

 

Daily percentages of time spent in each activity varied 

between age classes, social structure, and fruiting season. 

As an example, orangutan moving activity positively 
correlated with the availability of fruit and being social can 

increase active period length (Morrogh-Bernard 2009; 

(Kanamori et al., 2010). A juvenile naturally shows a 

higher percentage of social activity, especially playing with 

other juvenile individuals. At the age of 1 year, Orangutans 

seemed to be doing more playing activities on their own, 

but this would increase until around 6 years old. Orangutan 

activity at the age of 1 year is dominated by resting, 

representing up to 70%, which will decrease with age. The 

same thing was seen in feeding activity, which would 

increase with age (7-22% at age 1 year to 30% at age 3 
years) (Mendonca et al. 2016). Another result showed that 

one orangutans infant in Dublin Zoo spent 43.4% for 

resting (when its mother alive) but fell significantly to 

28.9% without its mother (Whilde and Marples 2010). 

Meanwhile, in reintroduction orangutans, the most 

significant activity was feeding (53.5%-62.05%) and 

resting (19.52%-64.67%) (Basalamah et al. 2018; Bani et 

al. 2018). 

From these results, it can be seen that there was a 

difference in the percentage of adult orangutan activity in 

zoos and a wild orangutan. The main difference was seen 

in orangutan's resting activity in zoos, which was much 

higher than that of wild orangutans. Otherwise, the 
percentages of feeding and moving activities in a zoo are 

lower than those of wild orangutans. In nature, orangutans 

spent about 50-60% of their time feeding and foraging, 25-

35% for resting, and 10-15% for moving (Kanamori et al. 

2010; Morrogh-Bernard et al. 2009). Although the main 

factor affecting the percentage of wild orangutan daily 

activity is the availability of food, captive orangutan does 

not need to spend a lot of time for food foraging. On 

average, captive orangutans in zoos spend only 19-25% of 

their time feeding (Choo 2011). Orangutans in captivity 

will devote more time to other activities (Crosby 2015), 
especially for resting or idling (Choo 2011).  

In this study, the other possible factors affecting the 

high percentage of social activity, moving, and feeding 

were the type of cage and individual arrangement. In TMR, 

the orangutan has usually placed a single individual in one 

enclosure. At TSI, several adult female individuals were 

put together with one adult male in the same enclosure 

(sometimes including juvenile). The study found related 

data showing the percentage of social activity for an adult 

male in TSI, which was higher than that in TMR. The 

juveniles, Livia and Lindung (TSI), were more often placed 
in a sleeping cage with individual arrangements in pairs. 

Meanwhile, Marsel (TMR) was placed with its mother 

Amida in an enclosure cage for all observation time. 

Lindung and Livia appeared to be doing more social 

activity, especially playing.  

Other than for these reasons, the study also found that 

visitors' presence affected several individuals' activity 

budgets, as seen in individual Simon. This confiscated 

orangutan looks very enthusiastic with visitors' company 

because it has experience interacting with a human. The 

increase in the percentage of feeding activity was probably 

due to visitors' behavior providing feed to the orangutan, 
even though the zoo management has prohibited this. This 

finding was in line with previous study showed that 

orangutan in care actively observes their surrounding and 

interested with beyond their enclosure. Captive orangutans 

were seen begging and looking to the closed visitors. The 

presence of visitors i.e. large crowds, visitors with food, 

visitors who were looking or taking photographs, and 

visitors who were close by were known to affect orangutan 

behavior (Choo et al. 2011). Bloomfield et al. (2015) 

suggested that orangutans have a preference to position 

themselves to face the window of the visitor viewing area. 
Captive orangutans also known to actively seek a novelty 

and are highly exploratory and innovative and showed no 

neophobia to novel objects (van Schaik et al. 2015). 

Orangutans also found to have larger innovation repertoires 

in comparison with their wild counterparts (Lehner et al. 
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2010). Forss et al. (2015) found that captive orangutans 

were more responsive to novel objects than their wild 

counterparts. The main explanation was referred to the time 

constraints of response to new objects (Forss et al. 2015). 

In captive animals, excess energy (Benson-Amram et al. 

2013), lack of predator pressure, and foraging challenges 

were known allowing the animals for more exploration 

(Forss et al. 2015). 

During the observation, the study that both zoos (TMR 

and TSI) provided different environmental enrichment 
(Table 2). The presence of that enrichment presumably 

affected orangutan activity. TMR and TSI adopted outdoor-

type cages with plants such as trees, shrubs, and grasses. 

Sometimes, they provided additional feed enrichment on 

holidays when the number of visitors is overwhelming. 

This action was done to make orangutans move more than 

usual and attract visitors’ attention. The use of enrichment 

can increase the frequency of feeding, moving, and social 

activities and, at the same time, decrease the frequency of 

resting activity. Choo (2011) found captive orangutans 

spent most of their time in trees, nets, platforms, logs, and 
vines sequentially. Crosby (2015) also found a significant 

impact of enrichment categories on behaviors on an 

individual basis. Non-natural enrichment was associated 

with more affiliative social interaction, more time spent in 

proximity of conspecifics, and more head covering 

instances. Her result also revealed no difference in 

outcomes when non-natural versus natural enrichment 

items were offered and suggested that zoos feel less 

constrained concerning naturalistic-only enrichment 

policies in exhibiting and proposing that it is essential to 

consider the significant effects of natural properties on 
individual behaviors. 

The findings also showed that orangutans were fed 

before being placed in the enclosure/exhibit. Both TMR 

and TSI provided food enrichment that is different in types 

and numbers. TMR relatively provided more amount of 

food for enrichment, especially on holidays. It was 

assumed that this fact influenced orangutan activity 

budgets. It corresponds to the finding that adult males 

(Simon) placed in the enclosure had higher ‘feeding’ 

percentages during the holiday. Based on a previous study, 

orangutans in TSI and TMR generally obtained energy 

intake exceeding the daily needs of wild orangutans 
(Dalimunthe et al. 2020). 

In terms of enrichment usage, it was found that the 

highest use of enrichment was for playing, moving, and 

feeding purposes in juveniles. Different results were found 

in adult males and females, where they used enrichment 

more for moving and feeding purposes. The variation was 

seen in two variables, i.e., cage type (enclosure, sleeping 

cage, holding cage) and individual arrangement 

(single/paired/ group/ mother-juvenile or juvenile). An 

individual with the same age-sex category placed together 

with other individuals (groups) appeared to use 
environmental enrichment in terms of number and 

frequency compared to age-sex types with different 

individual arrangements (single/paired/ mother-juvenile). 

The presence of environmental enrichment seemed to 

stimulate orangutans to more moving. This result was in 

line with previous reports according to which physical 

properties of the enrichment of the enclosure environment 

can influence animal behavior. Captive orangutans can 

maintain their movement level as their wild counterparts 

because of the presence of naturalistic design and large size 

of orangutans enclosure (Pearson et al. 2010). Shariman 

and Ruppert (2017) also found that food enrichment can 

increase foraging time significantly and decreases resting 

of captive orangutans.  

Although enrichment is often used to reduce 
stereotypical behavior in captive animals, enrichment is 

being used increasingly more often to create a rich and 

stimulating environment and can improve captive animal 

welfare (Whitehouse et al. 2013). Nowadays, 

environmental enrichment plays a vital role in modern zoos 

(Swaisgood and Shepherdson 2005) and is considered 

standard practice, and is essential for the management of 

modern zoo animals (Clark 2017). Furthermore, the 

specificity of environmental enrichment (size, texture, and 

resistance) is a significant concern (Crosby 2015). In 

practice, enrichment commonly serves the need for food 
and rare to stimulate a high level of cognitive skill (Clark 

2011). It is exceptional if the enrichments are not related to 

extrinsic food rewards (Clark 2017). Based on our result, 

such practices were still being carried out in the zoos where 

this research is conducted. Therefore, improvement and 

innovation efforts are needed in the provision of 

enrichment in orangutan cages as in chimpanzees (Pan 

troglodytes) practice, known as cognitive enrichment 

(Clark and Smith 2013). The use of effective enrichment in 

the long term also must be a dynamic and goal-oriented 

process where the stimuli given are changed regularly and 
there are new stimuli given periodically (Young et al. 

2020) so that the animal does not lose interest in the given 

enrichment (Vasconcellos et al. 2012). Another thing to 

consider is that captive animals may react to enrichment 

differently, both between species and between animals of 

different personalities (Ortiz et al. 2017). 

In conclusion, the study found that adult male spends 

most of their activity budgets for resting. Juvenile appears 

to be more social than any other age-sex classes. It also 

found that the activity budget of captive orangutans was 

affected by cage type, individual arrangement, and 

environmental enrichment. The use of ecological 
enrichment also was influenced by cage type and unique 

arrangement.  
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