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Abstract 
Spider monkeys (Ateles spp.) are the largest primates in the new world. The 
Peruvian spider monkey (Ateles chamek) is native to the amazon basin in south-
eastern Peru, and is one of the main dispersers of large tree seeds which gives them 
a high ecological value. However, the Peruvian spider monkey is endangered and is 
even locally extinct along the right bank of the lower Madre del Dios River. Taricaya 
ecological reserve is executing the Spider monkey reintroduction program to 
establish a stable population in the area. For this program it is necessary to find out 
the social structure and hierarchy of the groups before they get released. This study 
was focussed on six animals (2.4) in the pre-release stage. Observations were done 
sampling all occurrences of some behaviours (Altmann, 1974). All instances of social 
interaction were recorded, together with the animals between which the interactions 
occurred to find out the social structure. The data for the hierarchy was collected by 
writing down which animals were dominant and which submissive during agonistic 
interactions using the sociometric matrix completion (Altmann, 1974). To determine 
the hierarchy the dominance and lineal indices were calculated. A total of 2493 social 
interactions were registered during 84 hours of observations. 109 (4.37%) of which 
was agonistic, and 2384 (95.63%) affiliative behaviours. Lili (an adult female with a 
baby) turned out to have the most affiliative behaviour (32.94%), especially together 
with Pacha (a sub-adult female), but also with the other females. Rayo (a sub-adult 
male) turned out to be the least affiliative (5.47%). Rayo and Maruja (a sub-adult 
female) showed most agonistic behaviour between them. They both also had the 
most agonistic behaviour individually of all animals, 27.06% and 32.11% respectively. 
Lili and Luciano (an adult male) appeared to be the two highest-ranking animals. But 
the lineal index indicated there was no lineal hierarchy within the group. Judging by 
these results it is to be expected for Rayo to split off from the group after release, and 
for the females to stay together. 
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1. Introduction 
 
The genus of Spider monkeys (Ateles spp.) is one that is present throughout the 
rainforests from Mexico to Bolivia. The Peruvian spider monkey (A. chamek) is native 
to the area of the Amazon rainforest where the borders of Brazil, Bolivia and Peru 
meet. This species of Spider monkey is endangered since 2008 due to habitat loss 
and due to them being hunted for bush meat (Wallace et al., 2008), and is 
considered endangered for the Peruvian government as well (MINAGRI, 2014). In 
some areas, such as along the Peruvian Madre del Dios river this species is even 
locally extinct as a result of human presence (INRENA, 2003). This can have an 
enormous impact on the entire ecosystem, for in the undisturbed western Amazon, 
large (>5-10kg) primate species usually contribute to 40% of the total dispersion of 
the woody plant seeds (Janson, 1983 as cited by Nunez-Ituri, 2008). The 
disappearance of these primates would cause a lot of plant species to die out 
because their reproductive cycle cannot continue. To ensure this does not happen 
conservational work is necessary. 

Taricaya ecological reserve is an organisation that carries out such conservational 
work. The reserve was set up in 2001 to protect the biodiversity and educate the 
local people about sustainable management of resources in the Tambopata province 
in Madre del Dios, Peru. This work is being done through different projects that have 
been set up. There is the turtle project to make sure the nests of the yellow spotted 
Amazon river turtle (Podocnemsis unifilis) can hatch in peace without being eaten by 
the local human population. Besides that they also have a farm and mahogany 
project to educate the people on how to put up a sustainable farm or how to use 
mahogany wood most efficiently. Furthermore they have on-going monitoring 
projects for butterflies, bats, and birds to keep track of the dispersion and 
biodiversity. They also have a rescue centre where they take care of confiscated 
vertebrae, which were being used as pets or in circuses. Their goal is to release the 
animals into the wild when they are ready for it, and when the animals are not 
suitable for release they can at least live the rest of their life in peace in the rescue 
centre. Because the Peruvian spider monkey is locally extinct Taricaya puts in extra 
effort for reintroducing them and since 2012, the Peruvian government officially 
recognised the Reintroduction Program of Spider Monkey, where the whole release 
process is described (Bello et al., 2012). Since 2010 Peruvian spider monkeys have 
been released back into the wild, currently there is an established group of thirteen 
animals in the area, of which seven animals have been released and six animals 
have been born in the wild. In November 2017 there is another group of six animals 
set to be released. 

However, as a part of the program, it is necessary to determine the social structure 
and find out the hierarchy of the group. Therefore, the goal of this study is to 
determine the social interactions, hierarchy, and associations between the animals. 
This information will help to predict how the study animals will respond in the release 
process.  
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2. Materials and methods 
  

2.1. Study area 
The study area is found on the right bank of the Madre del Dios River in the 
Tambopata province in Peru. The study was performed in the wildlife rescue center 
“Taricaya” located in an ecoutourism concession with a 476 ha of forest in the buffer 
zone of Tambopata National Reserve (figure 2.1). 

 

   
 

 

The Rescue Centre is officially recognised by the Peruvian government since 2008, 
RA N° 888-2008-INRENA-ATFFS-TAMBOPATA-MANU, for rehabilitation and 
release of animals when this is possible. The rescue centre has facilities and 
professionals, veterinarians and biologists, who all work for rehabilitation processes. 
The rescue centre receives and works with many different species of animals 
including monkeys (Appendix I). All animals that arrive at the rescue centre have to 
pass a quarantine period before being put together with conspecifics. 

 

figure 2.1. The map of the area where taricaya is located 
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The Spider monkeys that passed the quarantine period in the rescue centre are 
being housed in a cage for socialisation, made out of metal-wired fence, where the 
focal group was observed. The enclosure measures 10.00x4.20x3.70m, with dirt 
covering the floor. The enclosure was outside and therefore subjected to the 
environment, there was however some shelter for the animals to use when it started 
to rain (figure 2.2). 

   

 

 

 

 

 

 

 

 

2.2. Study animals 
The group of study animals consisted out of six adult Peruvian spider monkeys, two 
males and four females (Appendix II), one of the females gave birth to a baby at the 
beginning of the observations. The animals had been in this group composition for 
five months before the observations commenced. Every day the animals were fed 
around 10:30h and 16.00h by veterinarians and volunteers. The food was provided in 
the same spot of the enclosure every time. Their diet consisted of a combination of 
fruit, vegetables, eggs, and dog chow (Appendix III).  

2.3. Data gathering 
The observations were solely focussed on social interaction between the animals. 
The social behaviour was divided into two groups, affiliative, and agnostic behaviour, 
which in turn were divided into separate behaviours (table 2.1). Observations were 
done sampling all occurrences of some behaviours (Altmann, 1974). The animals 
were all observed at the same time for two hours, six times a week in six different 
time slots adding up to a total of twelve hours per week (Appendix IV).  

 

 

 

figure 2.2. the enclosure where the animals were housed 
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 Behaviour Description 

Affiliative 

Playing 
The animals are physically engaging in playing activities, 
usually accompanied by playing sounds. 

Grooming 
One animal picks or manipulates another monkey his 
skin with hands or mouth. 

Tolerating 
Two or more animals are sitting within 50 centimetres of 
each other 

Cross tail/hug 
Two or more animals embrace each other with their 
arms or their tails cross/become entwined. 

Agnostic 

Threatening 
One animal directs a threat (open mouth or vocal) to 
another animal 

Aggression 
Two or more animals are engaged in a fight, often 
accompanied by aggressive vocalisations. 

Displacement 
One monkey chases another monkey away from a spot 
or tries to take something away from another monkey 
(e.g. food or an item used for playing). 

 

The animals were distinguished by facial recognition. The different animals and the 
type of interaction were scored every time social interaction occurs. When agonistic 
behaviour was observed, the animal that takes the dominant role and the one that 
has the submissive role in that interaction will be noted (table 2.2), according to the 
sociometric matrix completion (Altmann, 1974). The observations were done for 
seven consecutive weeks with the schedule changing every week resulting in a total 
of 84 hours of observing (Appendix V). 

 

  Submissive 
Dominant Luciano Lili Rayo Pacha Nena Maruja 
Luciano             
Lili             
Rayo             
Pacha             
Nena             
Maruja             

 

2.4. Data analysis 
The data was analysed by taking all the data of each combination of animals and 
comparing how often every combination occurred, this was done for affiliative and 
agonistic behaviours separately. For the hierarchy it was important to know which 
animals are most dominant and which submissive, therefore the dominant role during 

table 2.1. Ethogram 

table 2.2. table for the agonistic interactions between the animals 
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agonistic behaviour was awarded points, when an animal showed dominant 
behaviour to another animal that was only submissive to the first, the first animal was 
rewarded one point, when dominant behaviour had been observed on both sides, 
both animals were rewarded 0.5 point. This was be done for every possible duo 
(N=15), and after that the scores were added up for each animal and the hierarchy 
was determined by the order of the scores with the highest-ranking animal having the 
highest score. The dominance and lineal index were determined, and also a 
sociogram was made. The lineal index was calculated as the Landau index h 
(Landau, 1951) to determine whether there is a lineal dominance in the group. The 
index of dominance was calculated by dividing the amount of dominant behaviour 
with the sum of dominance and submissive for every animal 
(Index=Dominance/(Dominance+Submissive). The landau index is calculated using 
the following equation: h= 12/(n3 - n) Σ [Si - 1/2 (n – 1)]2 , where n is the number of 
individuals, and Si the sum of the values in the corresponding row for every animal in 
the table of dominance (table 3.2). The closer h gets to 1.00 the more certain you can 
say there is a lineal dominance. 
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3. Results 
In 84 hours of observations, 109 events of agonistic behaviour were recorded. The 
mean amount of agonistic behaviour was 18.17 (± 10.98). In the same time period 
2384 occurrences of affiliative behaviour have been observed. The mean amount of 
affiliative behaviour was 397.33 (±208.85) (table 3.1). 

 

 Luciano Lili Rayo Pacha Nena Maruja Total Mean SD 
No  agonistic 8.00 21.00 33.00 13.00 6.00 28.00 109.00 18.17 10.98 
Rate agonistic 0.10 0.25 0.39 0.15 0.07 0.33 1.30 0.22 0.13 
No Affiliative 374.70 717.78 121.22 525.70 248.40 396.20 2384.00 397.33 208.85 
Rate Affiliative 4.46 8.55 1.44 6.26 2.96 4.72 28.38 4.73 2.49 

 

3.1. Affiliative versus agonistic behaviour. 
2493 occurrences of social interaction were registered. Affiliative behaviour was 
found much more frequently than agonistic behaviour, with affiliative behaviour taking 
up 95.63% of all the behaviour being observed and agonistic behaviour taking up the 
other 4.37%. It was also found that 100% of all agonistic behaviour occurred when 
there were just two animals interacting. Whereas the affiliative behaviour occurred 
with any amount of animals interacting at the same time. However, the bigger the 
amount of animals interacting together, the less frequent this happened. In groups of 
two they spent 61.61% of the total amount of interactions on affiliative behaviour in 
duos, where as in groups of three, four, five and six animals the percentages of the 
total amount of interactions were 22.94%, 7.70%, 2.77%, and 0.60% respectively 
(figure 3.1). 

 

 

 

 

 

 

 

 

 

table 3.1. the amount and rate of agonistic and affiliative behaviour per animal 

figure 3.1. Percentage of total amount of behaviour spent on 
agonistic and affiliative behaviour per amount of animals 
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Tolerance turned out to be the most performed behaviour, with 83.59% of the total 
amount of observed behaviour consisting out of tolerance. Aggression was the least 
observed behaviour with only 1% (figure 3.2).  

 

 

 

 

 

 

 

3.2 Affiliative behaviour in duos. 
1536 occurrences of affiliative behaviour were registered in duos. One female called 
Lili (the monkey with the baby) participated the most of them, with 32,94%, followed 
by Pacha (22.01%), Maruja (15.27%), and Luciano (14.84%). Nena and Rayo 
expressed the least amount of affiliative behaviour, with only 9.74% and 5.74% 
respectively (figure 3.3).  

 

 

 

 

 

 

 

 

 

The most affiliative duos were Lili-Pacha (28.91%), Lili-Luciano (16.73%), and Lili-
Maruja (14.32%). The least affiliative duos were Lili-Rayo (0.91%), Rayo-Pacha 
(1.30%), and Rayo-Maruja (2.14%). Using a sociogram, the percentage of 
interactions between duos is shown (figure 3.4). The results of the other duos are 
shown in Appendix VI. 

figure 3.3. Percentage of total affiliative 
behaviour spent per animal in duos. 

1,56% 

1,00% 

1,81% 
4,41% 

4,77% 

2,85% 

83,59% 

Threat Agression Displacement Playing Grooming Cross tail/hug Tolerance 

figure 3.2. Percentage of total amount of behaviour spent on the different 
behaviours 
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3.3 Agonistic behaviour. 
109 occurrences of agonistic behaviour were registered. Maruja and Rayo were the 
animals that showed or participated in the most agonistic behaviour with 32.11% and 
27.06% of the total amount respectively. Followed by Pacha (15.60%), Lili (10.09%), 
Nena (9.63%), and Luciano with the least amount (5.50%) (figure 3.5). 

 

 

 

 

 

 

 

figure 3.4 Percentage of total affiliative behaviour spent for every possible duo 

figure 3.5. Percentage of total amount of agonistic 
behaviour spent per animal. 
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Not all animals engaged in agonistic behaviour with every animal; e.g. there was no 
agonistic behaviour between Luciano and Lili, and Lili and Nena. Of the fifteen 
possible couples, four of them had unidirectional agonism. However, most of the 
duos had agonistic behaviour coming from both ways. With 37.61% of the total 
amount of agonistic behaviour, Rayo and Maruja together were the most agonistic 
couple. A sociogram was made to show the total amount of agonistic behaviour in 
every duo and how the agonistic behaviour was directed within the duos (figure 3.6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4. Hierarchy.  
109 events of agonistic behaviour were registered (table 3.1). Rayo showed the most 
dominant behaviour (33 times) followed by Maruja (28) and Lili (21). Rayo was 
mostly agonistic towards Maruja. However, Maruja also directed an almost equal 
amount of agonistic behaviour towards Rayo. Nena, Luciano, and Pacha showed the 
least amount of dominance (6, 8, and 13 respectively).  

 

 

 

 

 Amount of aggressive 
behaviour scored 

 1-5 

 6-10 

 11-15 

 >15 

Luciano 

Lili Rayo 

Pacha 

Maruja Nena 

Figure 3.6. The amount and direction of agonistic behaviour for every animal. 
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Dominant 

Submissive   
Total dom Luciano Lili Rayo Pacha Nena Maruja 

Luciano  0 3 2 2 1 8 
Lili 0  1 12 0 8 21 
Rayo 0 1  2 9 21 33 
Pacha 0 0 1  3 9 13 
Nena 1 0 1 1  3 6 
Maruja 3 0 20 4 1  28 
Total sub 4 1 26 21 15 42 109 

 

The most points of dominance were awarded to Luciano with three points. Lili came 
after Luciano with 2.5 points, after that Rayo, Nena, and Maruja came in a third place 
with two points, and Pacha had the least amount of points with 1.5 points (table 3.2). 

 

 
Luciano Lili Rayo Pacha Nena Maruja Total score Ranking 

Luciano   0 1 1 0,5 0,5 3 1 
Lili 0   0,5 1 0 1 2,5 2 
Rayo 0 0,5   0,5 0,5 0,5 2 3 
Pacha 0 0 0,5   0,5 0,5 1,5 4 
Nena 0,5 0 0,5 0,5   0,5 2 3 
Maruja 0,5 0 0,5 0,5 0,5   2 3 

  

Lili had the highest index of dominance with 0.95, followed by Luciano, Rayo, and 
Maruja with 0.67, 0.56, and 0.40 respectively. The lowest indices of dominance were 
those of Pacha and Nena, with 0.38, and 0.29 respectively. The Landau index gave a 
value of 0.229. 

 

 

  

table 3.1. Total amount and direction of agonistic behaviour per duo 

table 3.2. Scoring and ranking per animal for their dominant and submissive behaviour 
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4. Discussion 

4.1. Affiliative versus agonistic behaviour. 
It was to be expected that the group would show more affiliative behaviour than 
agonistic behaviour for they had already been in this group composition for about six 
months and showed to be a stable group. The fact that the amount of agonistic 
behaviour was so extremely low can be explained by the fact that most aggression in 
wild Spider monkeys is between males and females (Klein, 1974 as cited in Aureli 
and Schaffner, 2008). And also that female directed male aggression is strongly 
associated with the female’s productive cycle (Symington, 1987 as cited by 
Campbell, 2003), while three out of four females were nearing the age of 
reproduction, it was not sure if they actually reached full maturity yet. And the other 
just had a baby and thus also wasn’t having reproductive cycles. That tolerance is 
the most observed behaviour was not a surprise, for all other affiliative behaviours 
and aggression required the animals to be within the tolerance range, but also 
because the food was provided in one spot making the animals come together if they 
wanted to feed.  

 

4.2 Affiliative behaviour in duos. 
The females spending so much time together on affiliative behaviour was a little bit 
surprising because a study on wild A. geoffroyi found that females were less likely to 
spend time with each other than to spend time with males (Fedigan and Baxter, 
1984).  However, the fact that Lili had a baby could have played a part in the high 
amount of female-female affiliation, for evidence suggests that the presence of an 
infant may increase female-female relationships (Aureli and Schaffner, 2008). The 
fact that she also had a lot of affiliative interaction with Luciano could be explained by 
the fact that he is the father of the baby. Rayo being the least affiliative can be 
explained by the fact that he was introduced latest into the group and was not as 
integrated in the group as the others were. However, it was surprising that the males 
did not have a lot of interaction together as Symington (1990 as cited by Aureli and 
Schaffner, 2008) found that A. chamek males are more likely to associate with each 
other than they do with females, or females do with each other, whereas in this case 
the females appear to associate more between themselves than the males. 

4.3 Agonistic behaviour. 
The fact that Rayo and Maruja had such a high percentage of agonistic behaviour 
between them can be due to the fact that aggressive behaviour by males against 
females might represent an attempt by males to dominate equally sized females 
(Campbell, 2003) and Maruja not willing to be submissive giving Rayo as much 
agonistic as she can. This would also describe why Nena also received more 
agonistic behaviour from Rayo than Lili and Pacha did, with Maruja and Nena being 
smaller than Lili and Pacha.  
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4.4. Hierarchy.  
According to the point system Luciano would be the highest-ranking individual within 
the group followed by Lili. Rayo, Nena, and Maruja would be of the same hierarchical 
rank, and Pacha would be the lowest ranking animal. However, the dominance index 
indicates a different order of ranking. According to this index Lili would be the alpha 
of the group, followed by Luciano and Rayo. Maruja had only little higher score than 
Pacha, and Nena was the lowest ranking. However, with the value of the Landau 
index being 0.229, the group appears to have a non-linear hierarchy, which was 
expected based on the finding that a clear linear dominance does not occur in the 
Ateles genus (Aureli and Schaffner, 2008) 
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5. Conclusion and recommendation 
The group appears to have a high amount of affiliative behaviour, and a low amount 
of agonistic behaviour, which is a good sign. However, with the low amount of social 
interaction from Rayo it is expected that he might split off from the group in the post 
release stage. It is advised to keep an eye out for him after the release. Also Luciano 
appeared not that social with the other animals, with Lili as an exception. He might 
also be one that would split off, however he might stick around for Lili and her baby. 
The females seemed to all have decent relations with Lili, so it is expected for the 
females to stick together around Lili, especially Pacha and Maruja. Rayo and Maruja 
will probably not spend a lot of time together in the wild for they did not seem to get 
along too well. There was no linear dominance within the group so no clear hierarchy 
could be determined. It is however expected that Lili and/or Luciano will be the 
leading figures of the group. 
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7. Post release. 
This report has been written about two months after the release of the study animals. 
So here is a little summary of what happened during these two months. The animals 
were released on Tuesday 31st of October 2017. During the first week everything 
went well, all animals were together and they were adjusting to life in the wild. 
However, during their first weekend they came into contact with another group (the 
resident group) that had been released over the past few years and there were fights 
between both groups and one of the males of the release group (Rayo) had to be 
recaptured with severe injuries (he is currently out of danger and healing well). The 
release group separated and the resident group returned to the site frequently. After 
the group separated Lili, Pacha and Maruja stayed together, as predicted in this 
report, and Luciano and Nena both went separate ways. Several attempts of finding 
the monkeys and putting them back together failed. During the third week there was 
another fight and Lili together with her baby fell from the canopy and the baby 
fractured her femur due to this fall. The femur has healed by itself and the baby looks 
fine again. All the monkeys seemed to adapt well to the environment during all the 
observations. In the last week of December Nena re-joined the group by herself and 
she is still there. Luciano is still out by himself. 
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8. Extra activities 
During my stay at Taricaya I also participated in activities besides my own research. 
I helped with the activities, which the volunteers and staff members did. Such as 
animal feeding, cage cleaning, and cage enrichment within the rescue centre. But I 
also helped with activities in the reserve itself, such as trail clearing/ marking, bird 
banding (to see what species of birds are in the area), and with the turtle project. 
Also I helped with some maintenance activities around the camp, washing the boats, 
painting roofs, cleaning out the water tank, and renovating a bungalow. Besides the 
regular activities of the volunteers, my supervisor, Raul, had some monkey related 
activities for me as well. I had to go out on a walk in the jungle four times a week to 
collect wild fruits to give to the study group to make them acquaint with the fruits so 
they know what to eat when in the wild. He also asked me to collect faecal samples 
of the study animals to perform a study on stress and parasites during the 
reintroduction program. And lastly he asked if I could help with the post-release 
monitoring of the animals for a few weeks before I started writing my report. 
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Appendix 

 
Appendix I. List of animals at Taricaya Rescue Centre 
  
Item Species Common name Total Sex 

Mammals         

Carnivores Leopardus wiedii Margay 1 0.1.0 

  Puma Concolor Puma 1 1.0.0 

  Puma yagouaroundi Jaguarundi 2 1.0.0 

  Leopardus pardalis Ocelot 1 1.1.0 

  Tremactos ornatus Spectacles bear 4 1.3.0 

  Atelocynus microtis Short eared dog 1 0.1.0 

Primates Ateles chamek Spider monkey 22 7.15.0 

  Cebus apella Brown capuchin 2 0.2.0 

  Leontocebus leucogenys Andean saddle-back tamarin 1 1.0.0 

  Leontocebus weddeli Weddell's saddle-back tamarin 1 1.0.0 

  Cebus sp  Capuchin (hybrid) 2 1.0.1 

  Alouatta seniculus Red howler monkey 8 4.4.0 

  Lagotrix lagotricha Brown woolly monkey 2 1.1.0 

  Lagothrix poeppigii Silvery woolly monkey 1 0.1.0 

Odd-toed ungulates Tapirus terrestris Tapir 1 1.0.0 

Birds         

  Ara ararauna Macaw 6 0.0.6 

  Mitu tuberosa Razor-billed currasow 6 0.0.6 

Reptiles Podocnemis unifilis Yellow-spotted Amazon river turtle 8 0.0.8 

  Chelonoidis denticulata Yellow-footed tortoise 2 1.1.0 

TOTAL         

     72   

 

Appendix II. Study animals.  
Name Age Sex Released before 
Luciano > 5 years Male No 
Rayo ~ 5 years Male No 
Lili* > 5 years Female No 
Pacha ~ 5 years Female Yes 
Nena ~ 5 years Female Yes 
Maruja ~ 5 years Female Yes 
*= Female with baby 
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Appendix III. Diet of the animals. 
Type of food Presentation Amount in morning Amount in afternoon 
Apple Pieces/slices 720 grams  
Cucumber Slices 300 grams 300 grams 
Carrot Slices 300 grams  
Beetroot Slices 300 grams  
Papaya Pieces 1200 grams  
Banana Whole, with peel 1800 grams 1800 grams 
Egg Cooked, with shell 12 pieces  
Orange Half slices, with peel  600 grams 
Cabbage Pieces  300 grams 
Dog chow   300 grams 

 

Appendix IV. Start and end times for the observation slots. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slot number Start End 
1 06:00h 08:00h 
2 08:00h 10:00h 
3 10:00h 12:00h 
4 12:00h 14:00h 
5 14:00h 16:00h 
6 16:00h 18:00h 
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Appendix V. Observational schedule  (x= observation) 

  Monday Tuesday Wednesday Thursday Friday 

  04-sep 05-sep 06-sep 07-sep 08-sep 

06.00-08.00 x 
    

08.00-10.00 
 

x 
   

10.00-12.00     x     

12.00-14.00 
 

x 
   

14.00-16.00 x 
    

16.00-18.00 
   

x   

  11-sep 12-sep 13-sep 14-sep 15-sep 

06.00-08.00 
  

x 
  

08.00-10.00 x 
    

10.00-12.00   
 

x     

12.00-14.00   
 

  
 

x 

14.00-16.00   x 
   

16.00-18.00 
    

x 

  18-sep 19-sep 20-sep 21-sep 22-sep 

06.00-08.00 
 

x 
   

08.00-10.00 
   

x 
 

10.00-12.00   x       

12.00-14.00 
  

x 
  

14.00-16.00 
    

x 

16.00-18.00 
  

x 
  

  25-sep 26-sep 27-sep 28-sep 29-sep 

06.00-08.00 
    

x 

08.00-10.00 
 

x 
   

10.00-12.00         x 

12.00-14.00 
  

x 
  

14.00-16.00 
    

x 

16.00-18.00 
  

x 
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  02-okt 03-okt 04-okt 05-okt 06-okt 

06.00-08.00 
 

    x 
 

08.00-10.00 
    

x 

10.00-12.00       x   

12.00-14.00 
 

x 
   

14.00-16.00   
 

x 
  

16.00-18.00   x 
 

  
 

  09-okt 10-okt 11-okt 12-okt 13-okt 

06.00-08.00 
 

x 
   

08.00-10.00   
   

x 

10.00-12.00   x       

12.00-14.00 x 
    

14.00-16.00 
   

x 
 

16.00-18.00 x 
    

  16-okt 17-okt 18-okt 19-okt 20-okt 

06.00-08.00 
  

x 
  

08.00-10.00 
    

x 

10.00-12.00     x     

12.00-14.00 
   

x 
 

14.00-16.00 x 
    

16.00-18.00 
   

x 
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Appendix VI. Total amount of affiliative behaviour in duos.  

 

 

Appendix V. Percentage of affiliative behaviour in duos.   
% Playing % Grooming % Tolerance % Cross tail/hug % Total 

Lu-Li 0,13% 2,21% 14,26% 0,13% 16,73% 
Lu-Ra 0,72% 0,07% 1,95% 0,00% 2,73% 
Lu-Pa 0,07% 0,13% 4,04% 0,00% 4,23% 
Lu-Ne 0,26% 0,59% 1,56% 0,00% 2,41% 
Lu-Ma 0,20% 0,07% 3,32% 0,00% 3,58% 
Li-Ra 0,00% 0,07% 0,85% 0,00% 0,91% 
Li-Pa 0,39% 1,89% 22,72% 3,91% 28,91% 
Li-Ne 0,20% 0,33% 4,17% 0,33% 5,01% 
Li-Ma 0,85% 1,63% 11,72% 0,13% 14,32% 
Ra-Pa 0,52% 0,00% 0,78% 0,00% 1,30% 
Ra-Ne 1,76% 0,07% 2,02% 0,00% 3,84% 
Ra-Ma 0,59% 0,13% 1,43% 0,00% 2,15% 
Pa-Ne 0,33% 0,33% 2,73% 0,00% 3,39% 
Pa-Ma 0,59% 0,13% 5,34% 0,13% 6,18% 
Ne-Ma 0,13% 0,13% 4,04% 0,00% 4,30% 
 

 
Playing Grooming Tolerance Cross tail/hug Total 

Lu-Li 2 34 219 2 257 
Lu-Ra 11 1 30 0 42 
Lu-Pa 1 2 62 0 65 
Lu-Ne 4 9 24 0 37 
Lu-Ma 3 1 51 0 55 
Li-Ra 0 1 13 0 14 
Li-Pa 6 29 349 60 444 
Li-Ne 3 5 64 5 77 
Li-Ma 13 25 180 2 220 
Ra-Pa 8 0 12 0 20 
Ra-Ne 27 1 31 0 59 
Ra-Ma 9 2 22 0 33 
Pa-Ne 5 5 42 0 52 
Pa-Ma 9 2 82 2 95 
Ne-Ma 2 2 62 0 66 
Total 103 119 1243 71 1536 
% of total 6,71% 7,75% 80,92% 4,62% 

 


