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1. Abstract  

Spider monkeys (Ateles sp.) are common in zoological parks, but rare in scientific 

publications. Studies on tool use in primates have mostly focused on impressive tool users 

such as chimpanzees. Spider monkeys fulfill several criteria that are known to be associated 

with tool use. To be able to give an appropriate environment and enrichment for spider 

monkeys in captivity more knowledge is needed about their cognitive abilities. In this study 

we wanted to see if five male spider monkeys kept in a zoo could learn to use tools to reach a 

reward. Experiment 1 examined the subjects’ ability to learn to use a stick-tool to extract 

honey from a tube and experiment 2 their ability to learn to use a rake-tool to reach a reward. 

Each experiment consisted of three parts; A – monkeys got tools and treat next to each other; 

B – monkeys were shown how to use tool to get treat by a keeper and then got tools and treats 

next to each other; C – monkeys got tools and treats so they just could pull out the tool and 

get the treat. In both experiments at least two different spider monkeys succeeded with the 

zero-order manipulation task to pull out the tool and get treat in part C. Longer studies need to 

be conducted to be able to say if spider monkeys are able to learn a more complex tool using 

behavior as needed in part A and B. 

 

Keywords: behavior, captivity, cognition, enrichment, tool use, welfare 

 

2. Introduction 

Broadly defined tool use is the movement of detached object that is used to change the 

location or condition of another object or organism (Beck 1980 in Lonsdorf et al. 2009; but 

see St Amant and Horton 2008). For an extensive time tool use was thought to only be present 

in humans. The list of known wild primate stone-tool users included only humans and 

chimpanzees (Pan troglodytes) a decade ago and exclusively humans half a century ago 

(Haslam et al. 2009). In non-human primates the literature has mostly been focused on the 

impressive tool users, but there is tool using species in both New and Old World monkeys 

(Lindshield and Rodrigues 2009). Chimpanzees are the paramount of tool users among non-

human primates (Westergaard et al. 1997) known to have 12 functionally different food-

related tools in different wild chimpanzee populations (van Schaik et al. 1999). According to 

van Schaik and colleges (1999) only five genuses of non-human primates use feeding tools in 

the wild, but as many as 18 genuses express the simpler form of tool using, object-throwing. 

In captivity feeding tools are seen more often (van Schaik et al. 1999).  

   The use of tools is often considered cognitively complex (Cunningham et al. 2006), but it 

may be that even the most impressive demonstrations of tool use may be achieved by 

processes common in many animals that do not use tools (Wimpenny et al. 2009). Even 

between closely related taxa the variation and complexity of tool use varies considerable 

(Wimpenny et al. 2009). The link between brain size and general behavior flexibility is not 

unequivocal however reported incidence of tool use correlates with ―executive brain‖ ratio. In 

the ―executive brain‖ (consisting of the neocortex and striatum) the neural processing 

involving innovation and social learning is thought to reside (Reader and Laland 2002). In 

experiments with species that do not use tools in the wild, like vervet monkeys 

(Cercopithecus aethiops) (Santos et al. 2006), hoolock gibbons (Bunopthecus hoolock) 

(Cunningham et al. 2006), cotton top tamarins (Saguinus oedipus) (Spaulding and Hauser 

2005; Santos et al. 2006) and common marmosets (Callithrix jacchus) (Spaulding and Hauser 

2005), subjects have successfully used tools. 

   Van Schaik and colleges (1999) proposed a socioecological model for tool use in foraging 

situations consisting of four criteria: (1) ecological opportunities for feeding tool use; (2) 

sufficiently precise motor control for effective handling of objects; (3) the appropriate mental 
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capabilities to invent or rapidly acquire, through social learning, appropriate tool-handling 

skills; and (4) social conditions that are appropriate for the social transmission of skills.  

   In the wild spider monkeys are highly frugivorous (Laska et al. 2007a; Di Fiore et al. 2008) 

and as much as 90% of their diet can consists of ripe fruits (Laska et al. 2007a). Seasonally, 

leaves and flowers can be important feeding sources and spider monkeys have also been seen 

eating insects and decayed woods (Di Fiore et al. 2008). Spider monkeys are not extractive 

foragers, which is a part of van Schaik et al.’s (1999) first criteria however as Lindshield and 

Rodrigues et al. (2009) summarized, frugivorous diet are thought to be associated with the 

evolution of cognitive complexity. Spider monkeys are one of few primate species that lack a 

thumb (Laska et al. 2007a) and their forelimb, including the wrist and hand,  is well adapted 

for their suspensory locomotion (Rosenberger et al. 2008). This adaption might make them 

less dexterous. Taking into account their dexterous restriction and by providing appropriate 

objects for extractive foraging they might overcome the limitations due to their anatomy. 

Cunningham and colleges (2006) tested hoolock gibbons in a zero-order manipulation task to 

see if they could learn to pull a rake-like object to gain a reward. The task is a zero-order 

manipulation task when the subject is not responsible for producing the relationship between 

the two objects involved, but simply makes use of a pre-existing relationship (Fragaszy et al. 

2004 in Cunningham et al. 2006). The gibbons needed less than 90 s on the first attempt to 

pull the rake and gain the reward. In tests on cotton top tamarins (Spaulding and Hauser 2005; 

Santos et al. 2006) and common marmosets (Spaulding and Hauser 2005) to see their 

understanding of functional and non-functional tools, both species, that do not spontaneously 

use tools in the wild or in captivity, learn to use rake-like tools to obtain an out of reach 

reward. This suggests that non-tool using species, with bad dexterousness, might have the 

ability to use tools if they are presented with an appropriate task.  

   In inhibitory control tests spider monkeys have performed on levels comparable to 

chimpanzees, bonobos (Pan paniscus) and orangutans (Pongo pygmaeus), clustering with 

great apes characterized by high levels of fission-fusion (FF) dynamics (Amici et al. 2008). 

FF describes social systems in which individuals belonging to the same community are 

seldom all together, but spend most of the time in temporary subgroups that frequently unite 

and split up again with different composition (Aureli and Schaffner 2008). This is the social 

system of spider monkeys (Amici et al. 2008; Aureli and Schaffner 2008) and this way of 

living is a sign of social complexity and associated with an enhancement of cognitive skills 

(Amici et al. 2008).  

   Aggression is rare in spider monkeys even though grooming is not seen that often either. 

Spider monkeys have species-specific friendly behaviors, including embraces and pectoral 

sniffing (Aureli and Schaffner 2008). Social acceptance is one important part for social 

transmission of skills (van Schaik et al. 1999). 

   Spider monkeys are common in zoological parks (Campbell 2008) and a life in captivity 

does not provide the same amount of stimuli as life in the wild would (Boere 2001 in 

Torstensson 2009). Easy access to food and water is a form of environmental deprivation as 

animals in the wild spend lot of their time foraging (Seidensticker and Forthman 1998) 

making environmental enrichment important as it is known to improve animal welfare (Shyne 

2006). By enriching the environment of captive primates the amount of time the animals are 

inactive can be reduced. Stimulating and occupying their minds helps to prevent the 

development of abnormal behavior, including stereotypic behavior, self-injurious behavior 

and even natural behavior that occurs at an unnatural frequency, intensity or duration (Mason 

1991 in Honess and Marin 2006). Other benefits, specifically seen in primates, that 

environmental enrichment gives are reduction in aggressive behavior, increased behavioral 

diversity, increased foraging, exploration and play, enhanced social cognition and other forms 

of cognition (Young 2003). 
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   Scientific publications on captive spider monkeys are rare (Campbell 2008) and to be able 

to give an appropriate environment and enrichment for spider monkeys in captivity more 

knowledge is needed about their cognitive abilities. Tool use has recently been reported in 

wild spider monkeys (Lindshiel and Rodrigues 2009). Three stick-tool use events were 

documented in two spider monkey communities, with at least two different females using 

sticks to scratch themselves, whereof the females at two of the occasions chewed on the tip 

before or in between scratches. Observations on spider monkeys branch dropping (van Schaik 

et al. 1999) and fur rubbing (Laska et al. 2007b) also exist. 

   The aim in this study is to investigate if spider monkeys (Ateles fusciceps rufiventris) are 

capable of learning how to use tools to reach a reward. We present naïve spider monkeys with 

two different tool using tasks that, if the spider monkeys are able of learn how to use them, 

later could be developed to be used as enrichment.  

 

3. Material and Method  

3.1 Animals and housing 

The study was performed at Parken Zoo in Eskilstuna, Sweden. Five male Colombian black 

spider monkeys (Ateles fusciceps rufiventris) were studied (Table 1).  

 
Table 1. Name, birth date, origin and arrival date of the Colombian black spider monkeys in the study. 

Name Birth date Origin Arrival date at Parken Zoo 

Diego 2003-09-24 A zoo in Germany 2008-10-11 

Rodo 2004-06-30 A zoo in Denmark 2008-10-11 

Poppin 2004-12-01 A zoo in England 2008-11-03 

Frank 2003-01-23 A zoo in France 2008-11-28 

Scatty 2001-09-26 A zoo in Irland 2009-06-03 

 

The monkeys were housed indoors in four rooms all connected with closable wire net tunnels. 

The three smaller rooms were furnished with ropes, shelves and branches in different ways. 

These rooms had each one big window from where the visitors could observe the monkeys. 

The larger room has not only more square meters but also a higher ceiling. It was furnished 

with tree trunks and branches with ropes hanging down and between. One side of the room 

consisted of windows, giving the monkeys visually access to the outdoors. The room also had 

large windows on one other side where visitors could stand. During the study the zoo was 

closed for the public and only opened for guided groups. 

   In excess of the study the monkeys had their regular enrichment schedule (Table 2). The 

monkeys were fed three times a day according to their normal routines (Table 3). 
 

Table 2. Enrichment schedule for the spider monkeys studied. The enrichment was presented in the morning and 

taken out in the afternoon.  

Day Enrichment 

Monday Branch balls with small pieces of fruit wrapped up in newspaper 

Tuesday Wooden logs with holes with pieces of fruit in 

Wednesday Ice blocks with fruit 

Thursday Feed balls with holes filled with raisins 

Friday Feed puzzles loaded with sunflower seeds  

Saturday Wooden logs with holes with pieces of fruit in 

Sunday Cardboard boxes with peanuts in 
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Table 3. Feeding time, food type and the amount of food given to the monkeys daily.  

Feeding time Amount and food type  

Morning 400 g pellets 

Lunch 875 g vegetables and 625 g fruit 

Afternoon 400 g pellets 

 

3.2 Study design 

3.2.1 Experiment 1 

Experiment 1 examined the subjects’ ability to learn how to use a stick-tool to extract honey 

from a tube. The tubes with honey were presented at two different stations, each station with 

two tubes and 5 sticks. The stations were positioned in front of the windows in the larger 

room to allow observation. The tubes were plastic test-tubes measuring 11.5 cm deep and 2.5 

cm in diameter. They were put down in drilled holes in branches that were already in the 

enclosure and then fastened by a top wood piece that was fastened by screws so that the 

monkeys could not remove the tubes (Figure 1). The sticks were ―flower-sticks‖ with a length 

of 24.5 cm and a diameter of 0.5 cm. The tubes and sticks were presented in the enclosure 

Tuesday to Thursday each week between approximate 10:30-12:00 and filmed with a video 

camera for later analysis. The experiment was done between March 9
th

 to March 25
th

 2010 

and the monkeys had access to two smaller rooms and the larger during this experiment. 

 
Figure 1. Station with two tubes of honey.  

 

The experiment consisted of three parts (Table 4); each part was presented for three days and 

the experiment was performed along with their regular food and standard enrichment and 

cleaning routines. In part 1B a keeper that was known by the monkeys showed how to use the 

sticks and let the monkeys taste the honey from the stick through a net door in the large room. 

The demonstration was around 10:10 on Tuesday and Wednesday and around 9:30 on 

Thursday. After the demonstration the monkeys were locked out of the large room. When the 

stations were positioned in the large room the monkeys were let back into the room. 

 
Table 4. The three parts of experiment 1 and a description of each part. 

Part Description  

1A Monkeys got sticks and tubes with honey 

1B Monkeys got sticks and tubes with honey after seeing keeper use the stick 

to get the honey and letting the monkeys taste the honey from the stick 

1C Monkeys got sticks and tubes with honey, two sticks standing in each tube 

so the monkeys just could pick up the sticks with honey 
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3.2.2 Experiment 2 

Experiment 2 examined the subjects’ ability to learn to use a rake-tool to reach a peanut that’s 

out of reach without the rake. Two different rakes were used; a plastic yellow (approximately 

42 cm long, 12.5 cm wide and with 10 ―spikes‖ 3.5 cm deep) and a green plastic with a 

wooden handle (approximately 79 cm long, 22 cm wide and with 15 ―spikes‖ 3.5 cm deep).  

The peanuts were presented in a wooden box with a transparent top measuring approximately 

100 cm long, 40 cm wide and 14 cm high. On one of the short ends of the box there was an 

opening 40 x 6 cm big. Four rakes and two boxes with nuts were in the enclosure Tuesday to 

Thursday between approximately 10:30-12:00 each week. Tests were filmed with a video 

camera for later analysis. The experiment was done between April 13
th

 and April 29
th

 2010 

and the monkeys had access to one smaller room and the larger during this experiment (except 

20/4, the first day in part 2B when the monkeys only had access to one smaller room and the 

wire net tunnel). 

   The experiment consisted of three parts (Table 5); each part presented for three days and the 

experiment was performed along with their regular food and standard enrichment and 

cleaning routines. During this study one of the small rooms was closed for reparation of the 

ceiling and construction work was done just outside the big window in the bigger room.  

 
Table 5. The three parts of experiment 2 and a description of each part. 

Part Description 

2A Monkeys got rake and box with peanuts 

2B Monkeys got rake and box with peanuts after seeing keeper putting in the 

peanuts and then use the rake to get the peanuts out 

2C Monkeys got rake and box with peanuts, with the rake in the box so the 

monkeys just could pull out the rake and peanuts 

 

In part 2B a keeper that was known by the monkeys showed how to use the rake to get the 

peanuts out of the box in a small room while the monkeys were able to watch her from the 

wire net tunnel.  The demonstration took place around 10:30 on Tuesday and Thursday and 

around 9:30 on Wednesday. After the demonstration the monkeys were let out in the room 

where the boxes and rakes were located. 

   In part C in one of the boxes a yellow rake was positioned and the green one just outside 

and in the other box vice versa (Figure 2). 

 
Figure 2. Yellow rake in position with a peanut inside the box in part C, green rake seen in the left side of the 

picture. 
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3.3 Registration and analyses  
The stations were video filmed for 1.5 h with a Sony HDR-XR105 Handycam. Continuous 

data collection was used for occurrence and duration of all behaviors (Table 6 and Table 7) 

individually for each monkey at the stations. The total time the subject could be followed 

from first behavior towards the station/tool to the last, or disappearing from picture was 

recorded as ―episode‖.  

 
Table 6. Ethogram over the tool-using behaviors studied in experiment 1. 

Behavior Description 

Looking Inspect the station with visual senses, eyes directed towards the station 

Touching One or two hands on the station; pulling, poking, smashing, or just 

holding still on it 

Mouth Inspect the station with mouth; biting, licking etc. 

Tool behavior Interact with stick; touching, holding, biting etc. 
 

Table 7. Ethogram over the tool-using behaviors studied in experiment 2. 

Behavior Description 

Looking Inspect the box with visual senses, eyes directed towards the box, but 

not in the hole 

Looking in the hole Inspecting the hole of the box with visual senses, eyes directed 

towards the hole 

Touching One or two hands on the box; pulling, poking, smashing, or just 

holding still on it, without the box moving 

Moving box Touching the box in a way that the box moves; lifting, pushing, 

pulling etc. 

Sitting on top Sitting or standing on the box; back feet on the box or one back foot 

and both hands on the box, with most of the bodyweight placed over 

the box 

Tool behavior Interact with rake; touching, holding, biting etc. 

 

3.4 Ethical note 

This research project was approved by the Ethical committee in Linköping. No social group 

manipulation occurred and no modifications were made to standard animal care routines. Data 

collection was observational and the honey and peanuts used were already previously used as 

treats for the monkeys.  

  

4. Result 

No unequivocal attempts of tool use were seen in part A and B in either experiment. In 

experiment 1, at least three subjects succeeded with the task taking out the reward with help 

of the tool in part C, but only in cases with a pre-existing relationship between tool and 

reward. In experiment 2 two different subjects succeeded with the task pulling out the reward 

with help of the tool in part C. Without the pre-existing relationship between tool and reward, 

after the original pre-existing relationship was broken, no attempts of tool use were seen in 

part C either.  

   In experiment 1 the trend of total time spent around the stations was increasing over time, 

while no obvious trend was seen in experiment 2 (figure 3). 
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Fig. 3. The total time subject spend around the stations for both experimental set-ups (dark grey: experiment 1; 

light grey: experiment 2).  

 

5. Discussion 

5.1 The method used 

Both experiments were performed with the monkeys as a group. In a study with vervet 

monkeys and cotton top tamarins (Santos et al. 2006) and another study on cotton top 

tamarins and common marmoset (Spaulding and Hauser 2005) the animals were tested 

individually in a test box. Testing them individually was not possible here since the animals 

were not used to be separated and would have needed extensive training before feeling 

comfortable in a test box that previous studies used. It was also important to interfere as little 

as possible with the life of the monkeys in a potential negative way which led to the group 

being tested together. For the results this might have been a disadvantage as the animals 

influenced each other in a way difficult to define. According to Chapman (1990) spider 

monkeys have an activity peak around the time before noon. The observation period in this 

study was chosen with this in mind and to reduce disturbances in their normal routines. As the 

expected behaviors were short and not frequent, continuous data collection for all individuals 

was the best way of gathering the data. Since the five monkeys were living as a group, their 

behaviors might be influenced by each other and consequently they could only be seen as one 

unit in the results. Due to this and the fact that no other similar study was performed 

elsewhere on spider monkeys no statistical analysis could be performed. 

 

5.2 The experiments and tool use in spider monkeys 

In both experiments the subject’s behavior was influenced by other individuals. It was 

impossible to record all social interactions, since several appeared outside the camera angle. 

Subtle signals between the monkeys were difficult to see on the film, but could have a great 

impact on how the animals reacted. It was observed several times that an individual stopped 

interact with the station when another monkey came close to the station and then started 

interact with the station again when the monkey left. This indicates, even though lack of 

aggressive or threat signals, the importance of social interactions in the group. Cunningham et 

al. (2006) tested hoolock gibbons individually in their enclosure with cagemates isolated in an 

adjacent area. Doing like this might have resulted in more individuals interacting and in the 

end succeeding as it seemed like three monkeys dominated the interactions with stations. 
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   In experiment 1 at least three different individuals succeeded with the zero-order 

manipulation task to take out sticks from tubes and lick of honey without specific training, 

within 24 collective opportunities. Their understanding of the task could be discussed as most 

of the sticks were broken as an effect of subject pulled stick straight forward and not upwards. 

Only when the subject approached from above the honey-tube-station, subject successfully 

pulled up sticks without breaking them. Breaking did not necessary mean no honey, some 

sticks only broke partly with the end in the honey following up as the subject pulled in the 

stick. Sticks that were completely broken were always fished up with help of mouth or fingers 

before the session was over. No unequivocal attempts trying to put a stick in the honey-tube 

were seen. Onone occasion (day 1 part B) Rodo held a stick in two hands letting the stick 

touch the station with honey-tubes, but this was never seen again. The manufacturing and use 

of tools to extract ant and termites is well documented in wild chimpanzees, but has never 

been observed in other wild great apes. In captivity it has rarely been described for other 

primates, except capuchin monkeys, a New world monkey. But studies have shown that 

captive gorillas (Pouydebat et al. 2005; Lonsdorf et al. 2009) and orangutans (Nakamichi 

2003) are capable of learning the skills. In an experiment about learning, naïve chimpanzees 

and gorillas were presented with an artificial termite mound. All seven chimpanzees learned 

the tool using skills to fish up the bait, the five females within the first trail. Only seven out of 

13 gorillas learned the tool using skills in the 60 trails, five never tried. As the chimpanzees 

were more social at the mound Lonsdorf et al. (2009) emphasize the importance of knowing 

species differences in social structure. Also van Schaik et al. (1999) emphasize social 

acceptance as an important part for social transmission of skills. Spider monkeys in this study 

got a total of 9 trials. In that number of trials only two of the 13 gorillas had solved the task 

(Lonsdorf et al. 2009). Spider monkeys are not known to be aggressive (Aureli and Schaffner 

2008) and little aggression was observed, but as the gorillas they might be less tolerant for 

close proximity of group members than the chimpanzees. This may lead to a slower learning 

as social transmission of knowledge gets difficult.  

   An increasing trend of interest over time was seen in experiment 1. In part B interest 

increased after the keeper had shown how to solve the task and letting the monkeys taste the 

honey from a stick (demonstration lasting for about 10 min before every session). This was 

probably for the reason that honey was spilt on the station used during showing leading to the 

monkeys getting the taste of it even if not using the stick as a tool. Increase in tool behavior 

increased in part C where they also succeeded with the zero-order manipulation task. Sticks 

that was not inserted by experimenter also received an increase of interest being examined 

before rejected as not tasty.  

   In experiment 2 two different individuals succeeded with the zero-order manipulation task 

to pull out the rake and get the nut in part C without specific training. They learnt this in six 

collective opportunities.  

   Except for Poppin (see below), and some unclear episodes (31 sec in total) Rodo was the 

only one observed touching the rakes. Rodo stood for >95% the tool directed behavior in 

experiment 2. 15 min in the first day in part C he tried to pull the green rake out without 

succeeding. After pulling and trying, and also moving the box as a result of pulling in the rake, 

he succeeds in pulling out the rake and obtaining a nut (about one minute after first attempt). 

10 min later he pulls out the yellow rake, but it is unclear if he obtains a nut. The box had 

been moved several times before and a second monkey shows up next to Rodo restricting 

Rodos visibility for the camera. Day two in part C Rodo was shut out of the room door with 

the stations by a malfunctioning by mistake and could not interact with either boxes or rakes. 

8 min on the third day in part C Rodo pulls out the green rake, he lifts it revealing the nut, but 

before he has taken the nut himself he gets interrupted and Poppin comes in and takes the nut 
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before quickly leaving again. During day three Rodo did not do any attempts to pull out the 

yellow rake.  

   Poppin was seen only interacting with rakes on day two in part C (8 sec in total) and very 

quickly (<1 sec) in day three in part C. On day two Rodo was shut out by mistake and Poppin 

succeeded with the task the second time he touched a rake. The first attempt was short (<1 sec) 

and green rake was lifted upwards. A second attempt took place 67 min later and resulted in 

that he successfully obtained the treat with help of the green rake. Barely two minutes later 

Poppin pulled out the yellow rake and obtained a nut. On day three in part C Poppin was 

observed touching the rake briefly (<1 sec) when taking the nut that Rodo just pulled out. 

Apart from these four times Poppin was never observed touching the rakes.  

No obvious trend over time was seen in experiment 2. Because of so many disturbances 

during these weeks it is hard to say anything about this. It could be argued that the little 

interest in part A in experiment 1 was due to the monkeys not understanding that there was 

honey in the tubes or that the bigger interest in part A in experiment 2 was due to former 

experience from experiment 1 and the fact that the subjects recognize the visible nuts better 

than the honey. In part B the spider monkeys were shown how to use the tools in order to get 

a reward (demonstration lasting about 5 min before every session), but increase of interest 

was not as unequivocal as in experiment 1. 

   In this study the spider monkeys did not work out how to manipulate the tool into the 

correct position before withdrawing it and obtain the reward. This is called a dynamic first-

order manipulation task and defines true tool use (Fragaszy et al. 2004 in Cunningham et al. 

2006). They did on the other hand solve the zero-order manipulation task of pull out the rake 

and get a reward in part C. It could be argued that the time and opportunities for the monkeys 

to solve the more difficult first-order manipulation task was too little. Capuchin monkeys born 

in nutcracking groups start to crack nuts properly after about two years. A subadult male 

transferred into a nutcracking group started to exhibit stone-beating behavior without nuts 

after watching nutcracking episodes for some months. He started to crack nuts properly after 

two years (Ottoni and Izar 2008). Taking this and Londsdorf et al.´s (2009) gorillas into 

account the 9 trials (or 13.5 hours) each experiment consisted of could be too short for the 

spider monkeys to acquire the skills needed.  

   Only five genuses of non-human primates use feeding tools in the wild (van Schaik et al. 

1999) and the most impressive tool users are chimpanzees (Westergaard et al. 1997) and 

capuchins (Ottoni and Izar 2008). The use of tools is often considered cognitively complex 

(Cunningham et al. 2006). The link of brain size and general behavior flexibility is not 

unequivocal, but reported occurrence of tool use correlates with executive brain ratio 

(consisting of neocortex and striatum) (Reader and Laland 2002). The neocortex ratio in 

spider monkeys does not differ that much from that in capuchin monkeys, but is smaller than 

in chimpanzees (summarized in Kudo and Dunbar 2000). As capuchin monkeys are known to 

even use tool sets in captivity (Westergaard et al. 1997) longer studies on spider monkeys and 

tool use could be of interest as they might have the cognitive ability to learn. According to 

van Schaik et al. (1999) great ape type intelligence is needed to be able to require skills 

without trial and error. As Poppin only touched the rake shortly (<1 sec) before succeeding 

the task  suggests a level of intelligence comparable of that in great apes. Alternatively, he 

might have learned from observing the keeper when shown in part B or even Rodo when 

Rodo succeeded the day before.  

   Van Schaik et al. (1999) also suggested that there must be opportunities for extractive 

foraging and sufficient manipulations skill for feeding related tool behavior to develop. 

Compared to wild tool using non-human primates spider monkeys are not dexterous, they lack 

their thumb (Laska et al. 2007a) and their forelimb is adapted for suspensory locomotion 

(Rosenberger et al. 2008). It could be argued that at least experiment 1 demanded better 



13 

 

dexterousness than seen in spider monkeys. Gripping the stick was no apparent problem for 

them, but the angle of the tubes might have been because of their bad dexterous. As no 

unequivocal attempts to put a stick in the honey-tube-hole were seen it is not possible to say if 

their dexterous affected that result. In experiment 2 other not so dexterous species have 

performed on similar level (Spaulding and Hauser 2005; Santos et al. 2006) on similar tasks. 

Rodo interacted with the rakes also outside the boxes, lifting, moving and tossing. He had no 

problems gripping it and holding it, but the control of the movement of it could be difficult to 

interpret here as most of the interactions were very short and he seemed insecure touching it. 

Wild spider monkeys have been observed using tools in nonforaging contexts (Lindshield and 

Rodrigues 2009) suggesting some sort of tool using skills. 

 

5.3 Tool use as an enrichment for spider monkeys?  

A life in captivity does not provide the same amount of stimuli as a life in wild would (Boere 

2001 in Torstensson 2009) and easy access to food and water is a form of environmental 

deprivation (Seidensticker and Forthman 1998). Cage size is not the most important factor as 

a complex environment is known to have more positive effects on promoting species-normal 

behavior and on activity levels (Maple and Finlay 1987 in Honess and Marin 2006). Inglis 

(1983 in Mench 1998) elaborated the ―information primacy‖ theory of exploration saying that 

animals will; (1) preferentially search for food even in the presence of readily available food; 

(2) animals will explore familiar or novel environments even when those environments 

contain no resources used by the animal during the period of exploration. If this theory is true 

Mench (1998) suggests providing exploration opportunities to be a high priority to species 

that 

- are generalists or adapted to environments that are highly variable in terms 

of recourses availability 

- exhibit complex antipredator behavior 

- have a complex social structure 

Spider monkeys live mainly on ripe fruit (Laska et al. 2007a; Di Fiore et al. 2008), but 

seasonally leaves and flowers can be important feeding sources (Di Fiore et al. 2008). This 

suggests that spider monkeys are adapted to an environment with highly variable availability 

of recourses over the year. Spider monkeys also live in complex social structures called 

fission-fusion (FF) (Amici et al. 2008; Aureli and Schaffner 2008). In social groups that 

exhibit FF, individuals belonging to the same community are seldom all together, but spend 

most of the time in temporary subgroups that frequently change composition (Aureli and 

Schaffner 2008). Taking this into consideration providing exploration opportunities should be 

a high priority when keeping spider monkeys in captivity. A lack of variability can lead to 

behavioral problems even if the enclosure is designed to be stimulating as habituation to the 

enrichment can occur if it is not frequently exchanged (Poole 1995 in Dawson 2009). Many 

times, environmental enrichment appears to be chosen for their durability, safety, cost or 

appeal to the public instead of any properties that are relevant to the animal (Mench 1998). 

Developing environmental enrichment should emphasize the best of interest for the animals, 

even if this means an enrichment that is not as appealing for the public. The time spent 

foraging only represent part of the natural feeding behavior of primates and enrichments 

encouraging other food acquiring behaviors need to be provided (Young 2003). Presenting 

novel food in novel ways increase foraging time, exhibit use and locomotion in cotton-top 

tamarins despite the fact that the food was not always eaten (Glick-Bauer 1997 in Honess and 

Marin 2006). Parken Zoo works to stimulate the animal’s body and brain and the spider 

monkeys have an enrichment schedule containing different feeding enrichments (Table 3). 

Feeding puzzles present a cognitive and manipulative challenge to animals (Honess and 

Marin 2006), but when the animal have learned the technique the challenge might not be of 
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significance any more. Optimal effect from feeding enrichment may be achieved by 

increasing the variety of feeding enrichment devises and have a rotational program or 

combining different types of feeding enrichments (Holmes et al. 1995 in Honess and Marin 

2006).  

   By providing tasks of different degree of difficulty habituation might be prevented. Even if 

the task is not solved during the first attempts the enrichment could still elicit natural 

exploration and problem solving behaviors. In this study the spider monkeys did not work out 

how to manipulate the tool into the correct position before withdraw it and obtain the reward, 

a dynamic first-order manipulation. They did on the other hand solve the zero-order 

manipulation task of pull out the rake and get a reward in part C. It could be argued that the 

time and opportunities for the monkeys to solve the more difficult first-order manipulation 

task was too little. Further and longer studies need to be conducted on spider monkeys and 

tool use to evaluate if tool use can be a good enrichment for captive spider monkeys. 

 

6. Conclusion 

Spider monkeys possess some feature commonly associated with tool use. In this study they 

succeeded in two similar zero-order manipulation tasks, but did not attempt any first-order 

manipulation, which defines true tool use (Fragaszy et al. 2004 in Cunningham et al. (2006)). 

To be able to say if spider monkeys are able to learn true tool use and if this could be a good 

enrichment for them further and longer studies need to be conducted.  
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