
INTRODUCTION
Great ape communication research attempts to reveal the cognitive abilities of our closest living relatives and to inform our 
understanding of the evolution of human language. Several cognitive ecologists agree that mental or behavioral flexibility is one good 
measure of intelligence (Arbib et al., 2008; Gibson, 2002; Roth and Dicke, 2005). Behavioral flexibility can be described as the 
appearance of novel forms of a behavior (i.e. communication) that are not part of the animal’s normal repertoire. Although the flexibility 
of great ape gestural communication has been well documented, relatively few studies are specific to the orangutan (Cartmill and Byrne, 
2010). Therefore, the  aim of this study was to further measure orangutan gestural flexibility by determining if rehabilitant 
orangutans (Pongo pygmaeus) use distinct gestures toward other orangutans versus toward humans. 

Past research has found that many great ape gestures  rely on locomotion or posture as part of the communicative act. This supports 
the theory that body orientation is a highly communicative tool for arboreal species, whose appendages are not free to manually gesture 
(Menzel, 1971). Like many in the primate order, orangutans are mainly arboreal quadrupedal and thus, in the present and previous 
studies potential gestural communication has been defined as: Movements of the face, head, limbs, or body that are motorically 
ineffective in that they require the active participation of a partner to fulfill its purpose and are also directed towards another individual 
(Call and Tomasello, 2007).

Building upon this previous research, we hypothesized that:
-orangutan-orangutan (O-O) gestures would differ from orangutan-human (O-H) gestures

-O-O gestures would be those of the whole body (non-manual), based on their arboreal lifestyle

-O-H gestures would be manual and human-centric, based upon a unique environment in which our study subjects were   
  raised 

-orangutans would gesture more when the human experimenter was facing versus non-facing the enclosure

RESULTS

DISCUSSION 
In O-O trials, facial gestures were most common (Table II, Figure I).  The approach face (see image IV) was the specific gesture 
most frequently used (Table III). These results support the theory that arboreal species, such as the orangutan, use whole body, rather 
than manual, gestures (Menzel, 1971). 
 
In O-H trials (facing), limb-based gestures were most common (Table II, Figure I). The most frequent gestures observed (Table III) 
were the food beg (see Image V) and the arm reach. The food beg was not seen in O-O trials, instead, most limb-based gestures 
employed physical touch. Additionally, few facial gestures were observed in the O-H trials (Table II) and when they were, it was to spit. 
Orangutans never spat at each other. One limitation of this study, however, was our inability to rule out physical proximity between 
gesturer and intended target as an explanation of this difference in gesture types. Orangutans were in close proximity to each other 
during O-O trials, while humans were out of physical range during O-H trials. One way to test this in the future would be to repeat the 
study with orangutans out of physical range of one another, such as in separate enclosures. 

In O-H trials where the experimenter was facing the orangutan, visual gestures were most common (Table I), while in 
non-facing trials  gestures were mainly auditory, tactile, or a combination of the two (Table I). This measure of gestural flexibility 
suggests orangutans understand that they must alter their gestural mode depending upon the attentional state of the human 
experimenter. The high frequency of limb-based gestures in non-facing O-H trials can be explained by individuals using their arms to 
throw objects and to clap, to get the attention of the non-facing human experimenter.   
     
The results of our study suggest that the higher frequency of limb-based gesturing (the food beg, arm reach, arm point, etc.) towards 
a human, compared to those towards another orangutan, is due to the unique environment of the OCCQ. All subjects within our study 
have had daily interaction with both orangutans and human caretakers. The caretakers regularly supply the orangutans with food, 
water, treats, and social interaction. We suggest that these orangutans have learned over time that humans respond more readily to 
human-centric gestures (i.e. the food beg) than they do to unfamiliar, orangutan-specific gestures (i.e. the approach face). Our results 
support previous work, which argues that pointing and other arm-based gestures in captive apes is attributable to environmental 
Influences on their communicative development and flexibility.
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METHODS  
Study Site
The study subjects were semi-free ranging Bornean orangutans, Pongo pygmaeus, housed at the Orangutan Care Center and 
Quarantine (OCCQ) in Kalimantan Tengah (Indonesian Borneo) (see Image I, II, III). All orphans being rehabilitated here have lost their 
mothers to habitat destruction due to the growing palm oil industry in Indonesia. This unique facility was the optimal setting for our 
experiment, as the orangutans interacted with both human caretakers and fellow orangutans daily. Included in our study were 59 sub 
adults (ages 8-14) living in 18 different enclosures with two to five other individuals (enclosures with only one orangutan were not 
included). Of the 18 enclosures, ten were all male and eight were all female. Individuals remained in their home enclosures and regular 
meal times were not interrupted.

O-O Trials
The experimenter (face-covered) gave one orangutan in the enclosure a half block of Mie Goreng (rare treat, highly desired) manually, 
using a meter-long stick with a platform on the end, and then left the scene once the orangutan had taken the food. With no human in 
sight, a camera recorded behaviors between individuals in the enclosure for three minutes. After three minutes, the same process was 
repeated with the other 17 enclosures. 

O-H Trials                                                  
An Indonesian male caregiver who was relatively novel to these orangutans played the role of human experimenter. The orangutans were 
accustomed to Indonesian male caregivers, but did not have a history (bias) with this particular male. 

The experimenter walked toward the enclosure with no food visible, stopping one meter from the enclosure, facing the orangutans. After 
30 seconds, the experimenter took two half blocks of Mie Goreng out of his pockets, handing one half to one of the individuals in the 
enclosure. The experimenter visibly kept the other half in an open palm, just out of the orangutans’ reach. He stood with the half block 
of Mie in his open palm for one minute and 15 seconds and then turned to the right so no longer facing the orangutans. He remained in 
the non-facing orientation for an additional one minute 15 seconds. Behaviors of the non-receiving orangutans toward the human 
experimenter were recorded. After three minutes the same process was repeated with the remaining 17 enclosures. 

Defining Gestures
Gestures recorded during the experimental trials were coded from the videotape, defining each gesture within the following categories: 
mode (visual, auditory, tactile, or any combination), body part used (face, limb, trunk, or any combination), and specific behavior 
(Cartmill and Byrne, 2010). 

The G-test of Independence with Williams correction was used to evaluate hypotheses (Sokal and Rohlf 4th Edition, 2012). 
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TABLE I. Modality frequencies 

Mode Orangutan-
Orangutan 

Orangutan-Human 
Facing 

Orangutan-Human 
Non-facing 

Auditory - .07 .31 
Visual .47 .76 .07 
Tactile .32 .006 .29 

Tactile/Auditory .02 .04 .22 
Tactile/Visual .15 .06 .06 

Visual/Auditory .02 .06 .02 
All .02 .006 .03 

 

TABLE II. Body part used frequencies 

Body part used Orangutan-
Orangutan 

Orangutan-Human 
Facing 

Orangutan-Human 
Non-facing 

Face .46 .06 .34 
Limb .25 .92 .59 
Trunk .07 .006 - 

Face/trunk .19 - - 
Face/limb - .006 - 

 

TABLE III. Specific behavior frequencies 

Behavior Orangutan-
Orangutan 

Orangutan-Human 
Facing 

Orangutan-Human 
Non-facing 

Food/object beg - .38 .03 
Approach face .45 - - 

Lip pout .03 .006 - 
Teeth bare .02 - - 

Body present .02 .006 - 
Arm reach - .38 .02 
Arm point - .07 - 
Arm wave - .02 - 
Arm shake - .02 .009 

Gaze alteration .12 .01 - 
Lip touch .07 - - 

Physical touch .21 - .03 
Jerk forward .02 - - 

Spit - .08 .27 
Clap - .01 .13 

Raspberry - .01 .07 
Kiss squeak - - .03 
Cage bang .02 - .1 
Object use .04 - .32 

Trade/barter - .08 - 
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Significant finding: Orangutans use distinct gestures when communicating 
 with one another versus communicating toward a human experimenter.

Tables. Bolded values indicate most common modes, body parts, or specific behaviors employed in 
     each trial

 Image II. Location of OCCQ Image I. Orangutan distribution map  Image III. Aerial shot of OCCQ

Image IV. Approach face gesture
       

Image V. Food beg gesture 

Statistical Analysis of Body Part Used
There was a significant difference between the overall body part used in O-O 
versus O-H trials. Orangutans used relatively more facial gestures in O-O 
trials and relatively more limb-based gestures in O-H trials, 
G(Williams)=70.0328, df 6, p<0.001. Face and limb were not significantly 
related (G=7.7828, ns). Thus, these domains are functionally distinct. The 
same is true for: limb and face/limb (G=4.5875, ns); and limb and face/trunk 
(G=11.0056, ns).

OCCQ

Fig I. Frequencies of body part used in O-O and O-H (facing) trials

 O-O

 O-H

Body Part Used

p<0.001
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