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Abstract 

 Play is sometimes considered frivolous and non-functional. Yet social play provides 

important ontogenetic opportunities for animals to socialize and regulate their behavior in a 

relaxed setting. Mountain gorillas are shown to self-handicap play behavior in specific contexts. 

Self-handicapping through movement restriction and to a lesser extent positional vulnerability 

are mediated by individual size and play pair type (i.e. dyads matched or mismatched in size). 

Within pairs of mismatched sizes, play behavior significantly differed between small and large 

subjects. Dyads of matched small players show greater degrees of movement restriction and 

positional vulnerability compared to mismatched dyads. Large partners highly restrict movement 

with small partners but do not do so with similarly sized partners. The interactive effect between 

individual size and pair type greatly impact the degree of self-handicapping in mountain gorillas. 

Benefits related to emotional regulation through play are discussed.  
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Introduction 

What is Play? 

Over the last century, play behavior has been discovered as a highly ubiquitous form of 

behavior throughout the animal kingdom (Burghardt, 2005). Present certainly in non-human 

primates as well as many mammals, it has been argued that play exists in diverse taxa, including 

birds, reptiles, and even arthropods (Burghardt, 2005; Dapporto et al., 2006; Diamond & Bond, 

2003). Because of its widespread presence and theoretical energetic cost, play has been assumed 

to serve an adaptive function (Martin, 1981). If play lacked adaptation, it would be subject to 

purifying (or negative) selection due to presumed energetic costs.  The phylogenetic range in 

which play exists is thus indicative of the assumed adaptive value. To date, and despite many 

theories, the adaptive function of play is not yet agreed upon (Bekoff, 2004; Burghardt, 2005; 

Graham et al, 2010; Lewis, 2000).  

For decades, play has been well studied, yet it continues to be a perplexing topic to many 

scientists. This is in part due to the fact that a universal, scientific definition was lacking until 

recent years. While simple to spot, it proves more difficult to create a comprehensive, cross-

species definition of play. However, Burghardt (2005) recently offered a strong five-categorical 

approach to defining and documenting play. Briefly, he asserted that play 1) lacks full 

functionality in its specific context, 2) arises voluntarily and spontaneously, 3) is significantly 

different from other “serious” behaviors (e.g. aggression) and is variable in its timing and 

structure, 4) is repeated in similar situations along the development of an individual, and 5) 

initiates in a stable environment (e.g. low stress, high food availability, etc.). Burghardt’s 

definition of play has been successfully and broadly used to study a number of taxa in both 
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captive and wild settings (Dapporto et al., 2006; Pellegrini, 2007; Pellis & Pellis, 2007). As such, 

his criteria will be applied herein to establish play in the study species.  

Play is a largely developmentally structured behavior that is broadly seen in infancy and 

juvenility, but not adulthood, suggesting that it may be an instrumental part of preparation for 

adulthood (Groos, 1898; Lewis, 2000). Some notable exceptions include humans, dogs, and 

nonhuman primates who sometimes do play in adulthood (Bekoff 1995; Pellis & Pellis, 2007).   

Play can be categorized as solitary or social play (Fagen, 1981). Solitary play has been 

reviewed across a wide range of taxa (Burghardt, 2005). Given the hyper-social lives of the 

primates and specifically apes, social play will be focused on. Many forms of social play exist 

such as mothering play, sexual play, and rough and tumble play. The latter broadly includes 

wrestling, biting, and hitting, as well as other micro-behaviors in a playful context. It has been 

documented in a number of species including rats, horses, bears, and gorillas (Fagen, 1981; Hoff 

& Nadler, 1981; Pellis & Pellis, 2007). Rough and tumble play can be energetically taxing but is 

hypothesized to have multiple benefits to outweigh the energetic costs (Pellis & Pellis, 2007; 

Spinka, 2001). Rough and tumble play is particularly interesting because it seems to invoke 

regulation of some sort. If playing with a partner, a certain level of roughness may be attained 

yet partners also need to communicate the non-serious intent of play. Otherwise play may cease. 

Currently there are disagreements as to the kind of regulation involved, whether they be social, 

cognitive, motor, or emotional (Bekoff, 2004; Burghardt, 2005; Byers & Walker, 1995).  

Why Play? 

 Out of much speculation and experimentation, many functional hypotheses about play, 

both solitary and social, have arisen (Bekoff, 2004; Byers & Walker, 1995; Lewis, 2000; Nunes 
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et al., 2004, Spinka et al., 2001). For an excellent review of play costs, benefits, and proposed 

functions, see Graham et al. (2010).  

 The proposed functional hypothesis to be tested is an original concept, herein entitled the 

Emotional Regulation Hypothesis. Similar to the Training for Unexpected Events Hypothesis 

(Spinka et al., 2001), the Emotional Regulation Hypothesis holds that rough and tumble play is 

important for regulation in emotionally heightened situations. Animals of nearly every variety 

experience unpredictable, fear-inducing situations throughout their lifetime. Examples include 

predation, within group or between group competition, natural disasters or other naturally 

occurring phenomena that put one in a precarious emotional state. While the immediate 

processes, namely the release of glucocorticoids to mobilize energy, are adaptive in limited 

contexts, the suite of emotions associated with the fight or flight response can prove debilitating. 

If in an unpredictable environment, the ability to regulate ones emotional state should carry a 

fitness advantage (Spinka et al., 2001). In stressful events, those individuals better able to 

regulate themselves may have higher survivability than conspecifics. Further, it is widely 

accepted that many biotic process—both on a micro and macro level—are coordinated through 

regulation. By experiencing novel situations in play at an early age, a young organism can 

practice desensitization. Initial instances of fear may trigger the flooding the amygdala, the part 

of the brain associated with fear (Adolphs, 1999). However, successive bouts of fear-inducing 

rough and tumble play may be a prime mechanistic source of emotional regulation. Specifically, 

instances such as biting, slapping, kicking, and wrestling are encountered later in life, when the 

ability to regulate fear would prove invaluable. 

Playing to facilitate emotional regulation should occur across social roles. The receiver of 

pseudo-aggressive movements must keep calm in a calamitous situation, while the aggressor 
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must self-handicap as a form of regulation. Self-handicapping, the process of putting oneself at a 

behavioral disadvantage, serves as a platform for regulation to be practiced (Petru et al., 2009). 

Players mitigate play intensity to sustain the bout as well as practice self-restraint. In this study I 

will investigate the role of self-handicapping as a functional component of the Emotional 

Regulation Hypothesis within a great ape species.  

 Mountain gorillas (Gorilla beringei beringei), are located in Eastern Central Africa. 

They are only found in the volcanic mountains of protected national parks in Rwanda, 

Democratic Republic of Congo, and Uganda (Lindsley & Sorin, 2001).  Anecdotally, these great 

apes have been seen playing for decades. However, researchers have never attempted to 

determine the function of play in mountain gorillas in the wild. Studies of play have been 

conducted on captive western lowland gorillas (Gorilla gorilla gorilla) (Hoff & Nadler, 1981; 

Maestripieri & Ross 2004; Palagi et al., 2007; Tanner & Byrne, 2010). If we assume that play is 

costly and dependent upon daily energy allotment, individuals with food readily available will 

not face the same ecological pressures that wild gorillas do (Martin, 1981). Therefore, these 

captive studies are not ideal for testing hypotheses interested in energetic resources as a selective 

pressure. Specifically, determining the function of play within wild mountain gorillas as well as 

taking relevant costs and benefits into consideration will allow an ecologically valid 

understanding of the role of play. Such discoveries could then perhaps shed light on the 

importance of human play. 

Hypotheses and Predictions  

The current study will examine the function of play via the Emotional Regulation 

Hypothesis. Self-handicapping was analyzed by movement restriction and positional 

vulnerability, each of which reduce the ability of the player to exert full force. Patterns of play 
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are predicted to differ between pair types, where mismatched pairs show more self-handicapping 

(show greater movement restriction and more vulnerable positional behavior) than matched pairs 

(P1). Smaller partners in mismatched pairs should handicap less compared to small individuals in 

matched pairs (P2). In mismatched pairs, small players are predicted to handicap much less 

merely because they have no need to regulate their ability with a large partner. In playing with a 

larger partner, smaller individuals experience potentially fear-inducing situations, learning to 

down-regulate their emotional response. In contrast, those individuals of larger body size are 

predicted to self-handicap more often than individuals of smaller body size (P3). Larger gorillas 

can do severe damage to younger individuals. These gentle giants are presumed to self-handicap 

more to sustain play activity, to practice self-restraint, and engage in rough and tumble play to 

develop emotional regulatory skills. Thus, self-handicapping is predicted to vary by pair type and 

by partner size.  

Methods 

Participants 

 

 Participants included well-known and habituated mountain gorillas from the Karisoke 

Research Center operated by the Dian Fossey Gorilla Fund International (DFGFI) in Rwanda. 

There are currently 480 wild mountain gorillas within the Virunga population of which 

approximately 120 individuals are studied by DFGFI (DFGFI, 2010). Video footage of 20 

different gorillas spanning in age from infants to young adults (approximately 2 to 8 years old) 

were included in the project. Sex was undetermined due to the sexually monomorphic 

appearance of infants and juveniles and the coverage of genitals by up to six inches of hair 

(Sarmiento et al., 1996). Participants could not be individually identified from the video data. 

However, each play bout is assumed to be independent because video footage was recorded from 
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several groups over more than 10 years. Play bouts, defined as a period of play with less than one 

minute of rest in between movements, were sourced from video recordings. A total of 10 play 

bouts, each 60 seconds in length, were scored and analyzed. The analyzed dyadic play bouts 

were classified as matched or mismatched pairs with regards to body size. Matched pairs 

consisted of subjects that were of the same size based on subjective visual assessment (Figure 1). 

Mismatched pairs occurred when there was an approximate 1.5 size difference between 

individuals (Figure 2). For each dyad, animals were categorized as small or large, where small 

individuals were infants or juveniles and large individuals were adolescents or adults. These two 

categories of broad age classes are distinguishable by sight based on field methods and 

identification patterns learned during the Primate Studies Field School 2013.  A total of 20 

individuals comprised the study population. Ten were from matched pairs, while the other ten 

Image 1 A still image from Steklis Video Library of a matched pair featuring two large gorillas. Still 

taken from raw documentary video by Adrian Warren (2003). 
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were from mismatched pairs. Eleven individuals were considered “small” and nine were 

considered “large”. 

Data Collection 

Video data came from a large digital library spanning over 30 years and over 300 hours 

of footage collected by Dr. Dieter Steklis and Netzin Steklis. Most of the video was collected on 

a Sony HDR-SX85 camcorder as part of their research while some footage was collected from 

other sources and during other contexts (e.g., documentary footage, video recorded during field 

schools). During a 1.5 year period, the author and other research assistants coded the video files 

to identify segments that contained play bouts. Long term plans hope to examine the entire data 

set. However, the current project conducted a pilot study to determine if a pattern is 

Image 2 A still image from Steklis Video Library of A mismatched pair with a small gorilla (left) and a 

large gorilla (right). Still taken from raw documentary video by Adrian Warren (2003). 
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distinguishable for self-handicapping between matched and mismatched pairs. Videos of play 

bouts of 10 gorilla dyads (five matched, five mismatched) were selected from the last 15 years. 

Videos from earlier dates were not selected due to reduced visual quality. Video analyzed in this 

study were from two sources: Adrian Warren’s raw footage (AWRF) from “Gorillas of my 

Grandfather” (2003) and the Primate Studies Field School (PSFS), a study abroad program 

taught by Dr. Dieter and Netzin Steklis (2012; 2013). Data from the latter sources were partially 

collected by the author. 

Video file lengths varied greatly from several minutes to hours, as in the case of the 

documentary footage. Ten video files were selected based on independent variable criteria. Half 

of the chosen videos had matched dyads and the other half had mismatched dyads. Samples of 60 

seconds were randomly selected from each video using a random number generator. Using said 

random number, the video progressed until active play began, at which point the 60 second 

sample commenced. Each video was coded using a strict set of defined behaviors and coding 

rules, as explained below. After a sample was coded, at least one day was allowed to pass before 

the video and coding were reviewed for accuracy. Given that the study was exploratory in nature, 

only the author coded videos. However, in future explorations, multiple research assistants will 

be used and inter-rater reliability will be calculated.  

Measures 

Video coding was made possible by access to sophisticated software provided through the 

McClelland Institute’s Lang Lab at the University of Arizona. The software video tracking 

system Observer XT from Noldus Information Technology was used to sort and code data. The 

first phase of the project entailed watching every video in the library and excising out any 

occurrence of play. Play was filtered by any instances of rough and tumble movement in a non-
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serious setting following Burghardt’s criteria (2005). After the first stage was complete, a play 

ethogram was created based on common noted behaviors (Appendix 1). The ethogram was 

constructed both from knowledge accrued from watching videos as well as a play study in five 

Old World monkeys (Petru et al., 2009). A coding scheme was made in Observer XT in which 

subjects were numerically categorized, behaviors consisted of those in the ethogram, and 

modifiers compared body size (larger, smaller, same size) and movement restriction (use of one 

or two limbs) (Appendix 2).  

For each 60 second sample, positional behavior and play behaviors were scored ad libitum. 

Play is a rare and highly detailed behavior. Furthermore, the specific interest this project has in 

self-handicapping and previous studies made ad libitum recording an appropriate method (Petru 

et al., 2009). A total of 600 seconds were coded using this detailed method. For each sample, the 

participant in closer proximity to the camera was labeled Subject 1 and the partner, Subject 2. 

During a sample, each individual was focally observed and videos were played in slow motion at 

0.5 speed for accurate coding. Behaviors were categorized as point or state events. Point events, 

as defined by Observer XT, were those that occurred momentarily while state events had 

durations. At the beginning of a sample, body position was recorded (e.g. dorsal, ventral, 

bipedal). Positions were recorded as mutually-exclusive in duration: when a transition occurred, 

one position would end while another began. In instances where participants were out of view, 

any ongoing positional duration ended. Three states (dorsal, sit, half-up) were categorized as 

stable and all other positional behaviors (bipedal, hanging, lateral, tripedal, and ventral) were 

categorized as vulnerable.  Other play behaviors were point behaviors and were modified by the 

actor’s size and movement restriction (e.g. hit, larger actor, one limbed).  
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Data Analysis 

 Data were extracted from the Noldus Observer XT program and analyzed in SPSS. 

Instances of movement restriction were recorded as proportions (behaviors using one limb out of 

all behaviors). Two-tailed t-tests were used to determine if differences occurred between either 

predictor variable (size or pair type). A univariate ANOVA was used to determine the impact of 

body size (small or large) and pair type (matched or mismatched) on movement restriction and 

positional vulnerability. Descriptive comparison between size and pair types was determined 

using a clustered bar graph.  

Results 

 Descriptive information regarding pair type and partner size relative to movement 

restriction and positional vulnerability are listed in Table 1. Demographic data for each play bout 

are detailed in Table 2.   

 
Mismatched 

Pairs 

Matched 

Pairs 

Large 

Partners 

Small 

Partners 

Individuals 10 10 9 11 

Pairs 5 5 2 3 

Movement Restricted 

Behaviors 
74 55 63 66 

Total Number of 

Behaviors 
106 84 90 99 

Time Spent 

Vulnerable (seconds) 
221.01 217.55 189.00 249.56 

Total Time Analyzed 

(seconds) 
600 600 540 660 

 

Table 1 Pair type and partner size information listed in regards to number of individuals, movement restriction, and positional 

vulnerability. The highest about of movement restriction is found in mismatched pairs. 
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Movement Restriction 

Between matched and mismatched pairs, there was no significant difference in movement 

restriction (t(18)= -0.55, p>0.05). That is, individuals from matched or mismatched pairs cannot 

be distinguished based on movement restriction. Similarly, there is no significant difference 

between individuals of different size in terms of movement restriction (t(18)= -1.37, p>0.05). 

Tape 

Number 

Selected Video 

Clip (seconds) 

Video 

Length 

(seconds) 

Pair Type 
Subject 

1 Size 

Subject 

2 Size 

Date 

Recorded 

Video 

Source 

1 00:00-60:00 60 Matched Large Large 23-Jul-12 PSFS 2013 

2 75:00-135:00 60 Matched Large Large 23-Jul-12 PSFS 2013 

3 1045:00-1105:00 60 Matched Small Small 3-Aug-03 
AWRF 

2003 

4 1069:00-1129:00 60 Matched Small Small 12-Aug-03 
AWRF 

2003 

5 2886:00-2946:00 60 Matched Small Small 1-Aug-03 PSFS 2013 

6 03:00-63:00 60 Mismatched Small Large 23-Jul-13 PSFS 2013 

7 98:00-158:00 60 Mismatched Small Large 25-Jul-13 PSFS 2013 

8 80:00-140:00 60 Mismatched Large Small 25-Jul-13 
AWRF 

2003 

9 1281:00-1341:00 60 Mismatched Large Small 11-Aug-03 
AWRF 

2003 

10 172:00-232:00 60 Mismatched Small Large 18-Aug-03 
AWRF 

2003 
 

Table 2 Demographic data for each play bout including clip length, pair type, partner size, date recorded, and video source. 

Videos 1-5 reflect matched pairs while videos 6-10 feature mismatched pairs. 

Small and large individuals, regardless of pair type, do not behave differently in how much they 

restrict themselves. However, using a univariate ANOVA, there was a  significant interaction 

between size and pair type for movement restriction (F(1)=3.77, p<0.001) (Table 3). In matched 

dyads, individuals did not show significant behavioral differences (t(8)=2.10, p>0.05). In 

mismatched pairs, movement restriction between small and large individuals was significantly 

different, where large players showed more restriction (t(8)= -2.37, p<0.05).  
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Table 3 A univariate analysis of size and pair type for movement restriction. For movement restricted behaviors, a significant 

effect occurs (p<.001) as an interaction between size of play partner and type of pair that play partner is in. Significant effects do 

not occur for size or pair type alone. 

 

Figure 1 details the difference between small and large individuals in different pair types. 

For small players, those in matched pairs restrict movement more than those in mismatched 

pairs. With regards to larger subjects, matched individuals show little movement restriction. 

When partnered with an individual of different size, large players show a high degree of 

movement restriction.  

Positional Vulnerability 

 Individuals, regardless of their size or their participation in either pair types, did not show 

significant differences in positional vulnerability (t(18)= -0.356, p>0.05; t(18)= -0.04, p>0.05). 

Time spent in vulnerable positional states did not differ whether an individual was small or large, 

matched or mismatched. A univariate ANOVA indicated no significant interaction between the 

independent variables and positional vulnerability (F(1)=.25, p>0.05). Overall, no significant 

results occurred for the positional vulnerability portion of self-handicapping. Nevertheless, 

Figure 2 shows that time spent vulnerable differed between sizes when pair type was taken into 

account, which follows the same pattern that was found for movement restriction. Small subjects 

Dependent Variable:  Movement Restriction     

Source Type III Sum of Squares df 

Mean 

Square F Sig. 

Corrected Model 
3.859a 3 1.286 6.371 .000 

Intercept 303.935 1 303.935 1505.242 .000 

Size .121 1 .121 .599 .440 

Pair Type .337 1 .337 1.671 .198 

Size * Pair Type 
3.770 1 3.770 18.673 .00002 

Error 37.557 186 .202     

Total 373.000 190       

Corrected Total 41.416 189       

a. R Squared = .093 (Adjusted R Squared = .079) 



Running Head: SELF-HANDICAPPING IN MOUNTAIN GORILLAS HAWLEY 15 

 

of matched pairs and large subjects of mismatched pairs showed the highest amount of 

vulnerability and mismatched small players and matched large players spent less time 

vulnerable.  
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Discussion 

Evidence of self-handicapping in social play has been observed before in related primates 

(Petru et al., 2009). Yet previous studies have not distinguished self-handicapping based on any 

intrinsic variables, such as size or partner size. In wild gorillas, self-handicapping in terms of 

both movement restriction and positional vulnerability occurred to some extent in all individuals 

Moreover, self-handicapping varied based on size and social context.   
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Movement Restriction 

Differences between matched and mismatched pairs were predicted where mismatched 

pairs were defined by more instances of self-handicapping. Movement restriction was not 

significantly impacted by size or pair type. Behavior in matched pairs did not systematically vary 

from behavior in mismatched pairs. Prediction 1 was thus unsupported. So too, large individuals 

did not significantly differ from small individuals. Instead, the interactive effect indicates that 

individual size interacted with social context to predict variability in self-handicapping. The 

interaction between size and pair type produced interesting results wherein gorillas appear to 

mediate play roughness.   

 Prediction 2, that small players would restrict themselves more in matched pairs than 

mismatched pairs, was unsupported. Play in mismatched pairs is a potentially fear-inducing 

situation in which small players can practice emotional regulation. As such, movement 

restriction should be lower so that they may exert full ability with a large partner. In order to be 

“matched” in skills, a smaller partner should handicap less while a large partner should handicap 

more. In mismatched pairs of gorillas, small individuals were more likely to exert full ability 

where movement restriction was lessened while playing with larger individuals. Additionally, 

small individuals showed more movement restriction when playing with similarly sized partners. 

This result could potentially reflect a developmental impediment, where young individuals lack 

fully defined motor control (Byers & Walker, 1995). This social play may arise after solitary 

play and thus actions may reflect mild ability and a developmental learning curve (Hoff & 

Nadler, 1981). However, if such were the case similar results should be expected regardless of 

partner size. Rather, such play bouts could reflect less intensive interactions based around 

learning social rules. Ultimately, it appears that small individuals mediate their behavior based 
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on partner size. When playing in mismatched bouts, small players will restrict movement less to 

more fully experience rough and tumble play in novel situations.     

Prediction 3, that movement restriction by larger individual would be high when playing 

with small individuals was supported. This effect is stronger in large individuals than small 

individuals. However, neither result was significant, likely due to the small sample size. Large 

players restrict almost twice as much in mismatched bouts as they do in matched bouts. Between 

matched large gorillas, it is possible that low amounts of self-handicapping occur because both 

players are adept in their skills. Conversely, big strong gorillas weighing hundreds of pounds can 

severely damage an infant or juvenile. The results indicate that more aggressive, less restricted 

movement is performed when large players interact with similarly sized individuals while a 

gentler approach is used when roughhousing with younger, smaller partners. While laboratory 

studies have yet to establish a complex theory of mind, the selective play demonstrated in this 

study could suggest a layer cognitive complexity. Some work does suggest that gorillas have a 

theory of mind, but one that is less complex in form than that found in chimpanzees (Allen & 

Schwartz, 2008; Suarez & Gallup, 1981). Wild gorillas, varying in age, size, and pair type are 

clearly modifying behaviors based on such variables. It is possible that an understanding of body 

size and playing ability occurs in relation to the self and the partner. Future studies examining 

theory of mind and play may indicate advanced cognitive prowess. 

Positional Vulnerability 

The size of individuals and type of pair (matched or mismatched) did not significantly 

impact positional vulnerability. Nevertheless, the same pattern seen for movement restriction 

occurred. For small players, those matched were vulnerable longer than those mismatched. 

Conversely, for large subjects, those matched were vulnerable less than those mismatched. 
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Instances of high self-handicapping thus occurred for small players matched in size and large 

players mismatched in size. For young gorillas playing with one another, lying on one’s back or 

standing on two legs presents stimulating opportunities. Positioning oneself where soft tissue is 

exposed or standing in a non-normative position provides moments of vulnerability. Young 

individuals roughhousing with larger players don’t need to be vulnerable nearly as long or 

frequently because they are already in stimulating situations by playing with a much bigger 

counterpart. Much larger, more experienced gorillas can truly engage in rough and tumble play 

with one another, thereby experiencing physiological arousal through intensive play-fighting. 

Similar individuals who interact with smaller, younger, and likely more inexperienced gorillas 

appear to tailor their behavior, handicapping and making themselves vulnerable to not only 

create a level playing field but also practice regulating emotional states.  

Emotional Regulation 

The overall evidence provided supports two of the three hypotheses where 1) small 

players handicap themselves more in matched than mismatched pairs, and 2) large players 

handicap themselves more in mismatched pairs than matched pairs. The interaction between 

small and large partners in mismatched play bouts indicates that self and partner size have a 

significant effect on play behavior. Mismatched partnerships introduce novelty and unexpected 

scenarios that individuals of each size deal with accordingly. Small partners restrict movement 

less and are less vulnerable when playing with large conspecifics. They take a more active role 

and may practice intensive movements while benefitting from playing with a large partner. Large 

partners should be beneficial because they provide emotionally stimulating interactions. The 

process of playing with a gorilla two to three times one’s size would immediately produce some 
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degree of stress and fear. However, playing with a larger counterpart over time may serve to 

desensitize one’s response and lead to greater emotional regulation.  

Large partners should also extract benefits from mismatched partnerships. The bulkier 

partner with high muscle power could easily harm a smaller counterpart. Learning to regulate 

one’s physicality through movement restriction provides an apparatus for self-handicapping 

practice. Given that rough and tumble play can quickly become forceful and even dangerous 

(personal observation), handicapping necessitates physical, emotional, and possibly cognitive 

restraint. The difference in movement restriction between large individuals in matched and 

mismatched pairs further underscores this claim. In matched pairs, gorillas were rough with one 

another, providing harsh blows, kicks, and bites with low levels of movement restriction. In 

contrast, large gorillas who play with smaller partners showcase the highest levels of movement 

restriction. This major difference based on partner size iterates the level of regulation necessary 

to play with a small partner. Maintaining movement restriction and positional vulnerability in the 

face of emotionally stimulating play may allow large partners to downgrade their emotional 

response while smaller partners desensitize themselves. 

Self-restraint not only figures into regulating one’s emotions, but it may also be a 

necessary component of social living. Banging on little partners may result in aggression from 

mothers or other group members. This Wild Justice Hypothesis (Bekoff, 2004; Bekoff, 2009) has 

strong theoretical standing. However, if playing were essential for establishing social rules, self-

handicapping should be uniform despite size. Large players certainly would need to obey ‘rules’ 

when playing with smaller gorillas. But these tiny players would also need to handicap with 

larger partners. Because small players could risk over-stimulating large counterparts to the point 

of aggression. On the contrary, large players were not overly aggressive in mismatched dyads. 
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Rather they handicapped their movements so as to downgrade an emotional response. By 

continually regulating one’s emotions, later stressful events may be better maneuvered. The fact 

that play behavior was mediated by size and dyad type is more in support of the Emotional 

Regulation Hypothesis than Wild Justice. 

Handicapping, in addition to emotional regulation, can help train for future unexpected 

events (Spinka et al., 2001). Mediating one’s behavior based on the size of your partner indicates 

a level of playful sophistication not yet reported in the literature. Despite the small sample size, 

the pilot study indicated an interactive effect where self-handicapping was dependent on both 

individual size and pair type. Future study with a larger sample size in addition to data on play 

initiation could reveal more about this size-dependent phenomenon.  

As living relatives of humans, mountain gorillas can help demonstrate the importance of 

play for development. Increasingly, recess and play-related activities have been diminished or 

cut entirely out of schools (Pelligrini, 2008; Sindelair, 2004). Explanations from education 

administrators usually include attempts to increase time spent on core academic subjects such as 

science and math. In addition to health benefits from exercising during play, this study points to 

the emotional and social benefits derived from unstructured play. Honing emotions and 

developing appropriate levels of emotional sensitivity at a young age can help better prepare 

youngsters for stressful and novel future events. Playing with partners of different abilities and 

ages can stimulate regulation from both parties. The potential of emotional regulation to function 

as a benefit to players across species has meaningful implications for humans and non-human 

animals. In captive settings that are highly structured (both schools and zoos), innovative play 

situations should be sought that diversify and stimulate sociality and emotionality. Comparative 
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studies that link closely related species, such as humans and gorillas, can further elucidate the 

adaptive function of play and begin to stress that play is worth taking seriously. 

Conclusions 

 Based on 10 ad libitum samples of mountain gorilla pairs, rough and tumble play varied 

based on relative size of an actor and his/her partner. Generally, small individuals playing with 

similarly sized partners and large individuals playing with mismatched partners handicapped 

their behavior, both restricting their movement and maintaining vulnerability. This evidence 

indicates that self-handicapping may occur to efficiently regulate one’s emotional state. Such 

regulation should have long term fitness benefits, such as more efficient glucocorticoid and 

behavioral responses in future stressful situations. Future studies may illuminate these processes. 

Playing represents a suite of highly complex ontogenetic motor and social behaviors that can 

inform more about primate sociality and regulation. The field of play research has major 

implications for understanding animal evolution that warrant taking these non-serious behaviors 

seriously.      
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Appendices 

Appendix 1: Ethogram of Play Behaviors 

Behavior Description Data Type 

 Play Behaviors  

Bite 

Mouth is open and differing degrees of pressure of mouth 

are applied to some body part of play partner momentarily. 

Teeth are often slightly engaged 

Point 

Bite 2 
Mouth is clasped around any part of play partner for greater 

than 3 seconds 
State 

Chest Beat 
Gorilla quickly and successively hits chest with curved 

palms for several seconds 
Point 

Grab 
Gorilla rotates shoulder and arm forward and uses hand to 

grasp some part of play partner 
Point 

Hit 
Hand is used to strike play partner by rotating shoulder joint 

forward 
Point 

Hold 
An extended grab in which individual uses closed hand to 

hold onto play partner 
State 

Lunge 
Arm(s) is/are thrust forward at partner but physical contact 

is not made 
Point 

Push 
Hand(s) is/are primarily opened and used to apply pressure 

to play partner to move in the opposite direction 
Point 

Substrate Hit 
Gorilla makes contact with substrate with any appendage 

with significant force 
Point 

 Positional Behaviors  

Bipedal 
Back legs stretched outward, front arms are not touching 

substrate, and body is generally upright 
State 

Dorsal 
Back of gorilla is facing upwards and ventral body is close 

to or touching ground. Arms and legs may be stretched out 
State 
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Lateral One side of body is generally touching the substrate State 

Quadrupedal 
All four limbs are touching ground and are fully stretched 

out 
State 

Quadrapedal-Half 
Front two arms are stretched out and back two legs are bent 

at the knee 
State 

Sit 

Posterior end of body is on substrate with back legs folded 

near body. The upper body and head are upright and arms 

are fully accessible 

State 

Tripedal Any three limbs are touching ground State 

Ventral 
Belly is facing upwards and back is touching the ground. 

Limb position varies 
State 
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Appendix 2: Coding Apparatus 

Subjects Behavior Name Behavior Type Modifiers 

Subject 1 Play Indicators  Size 

Subject 2 Play State Large 

 Rest State Small 

 Out of View State 
Movement 

Restriction 

 Body Postures  One Limb 

 Bipedal State Two Limbs 

 Dorsal State  

 Hanging State  

 Half-Quadrupedal State  

 Lateral State  

 Quadrupedal State  

 Sit State  

 Tripedal State  

 Ventral State  

 Play Behaviors   

 Bite Point  

 Bite 2 State  

 Chest Beat Point  

 Grab Point  

 Hit Point  

 Hold State  

 Lunge Point  

 Push Point  

 Substrate Hit Point  

 

 

 



Running Head: SELF-HANDICAPPING IN MOUNTAIN GORILLAS HAWLEY 26 

 

Acknowledgments 

 I would like to extend my gratitude to the many people who helped bring this project to 

fruition. I thank Dr. Dieter Steklis, Netzin Steklis, and Dr. Stacey Tecot for mentoring and 

advising me, and editing my work. Appreciation is given to Joel Ellis, a research assistant during 

the first stage of the project, the McClelland Institute for Consumer and Family Sciences, the 

Lang Lab, Adrian Warren for providing footage, DFGFI, Karisoke Research Center, and the 

Honors College.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Running Head: SELF-HANDICAPPING IN MOUNTAIN GORILLAS HAWLEY 27 

 

References 

Adolphs, R. (1999). Social cognition and the human brain. Trends in Cognitive Sciences, 3(12), 

469-479.  

Allen, M., & Schwartz, B.L. (2008). Mirror self-recognition in a gorilla (Gorilla gorilla gorilla). 

Electronic Journal of Integrative Biosciences. 5(1), 19-24.  

Bekoff, M. (1995). Play signals as punctuation: the structure of social play in canids. Behaviour, 

132(5-6), 419-429.  

Bekoff, M. (2004). Wild justice and fair play: Cooperation, forgiveness, and morality in animals. 

Biology and Philosophy, 19, 489-520.  

Bekoff, M. (2009). Wild justice: the moral lives of animals. Chicago, IL: University of Chicago 

Press.  

Burghardt, G.M. (2005). The genesis of animal play: Testing the limits. Cambridge, MA: MIT 

Press 

Byers, J.A., & Walker, C. (1995). Refining the motor training hypothesis for the evolution of 

play. The American Naturalist, 146(1), 25-40.  

Dapporto, L., Turillazzi, S., & Palagi, E. (2006). Dominance interaction sin young adult paper 

wasp (Polistes dominulus) foundresses: A playlike behavior? Journal of Comparative 

Psychology, 120(4), 394-400. 

Diamond, J., & Bond, A.B. (2003). A comparative analysis of social play in birds. Behaviour, 

140(8/9), 1091-1115.  

Dian Fossey Gorilla Fund International. (2010). Monitoring Endangered Gorillas in Africa. 

Retrieved from from http://gorillafund.org/programs/protecting-gorillas/monitoring 

Fagen, R. (1981). Animal Play Behavior. New York, NY: Oxford University Press.  

Graham, K.L., & Burghardt, G.M. (2010). Current perspectives on the biological study of play: 

Signs of progress. The Quarterly Review of Biology, 85(4), 393-418.  

Groos, K. (1898). The play of animals. New York, NY: Appleton.   

Hoff, M.P., & Nadler, R.D. (1981). The development of infant play in a captive group of lowland 

gorillas (Gorilla gorilla gorilla). American Journal of Primatology, 1, 65-72.  

Lewis, K. (2000). A comparative study of primate play behavior: Implications for the study of 

cognition. Folia primatologica, 71(6), 417-421.  

Lindsley, T., & Sorin, A.B. (2001). Gorilla beringei: Eastern gorilla. Animal Diversity Web. 

Retrieved from http://animaldiversity.org/accounts/Gorilla_beringei/ 



Running Head: SELF-HANDICAPPING IN MOUNTAIN GORILLAS HAWLEY 28 

 

Maestripieri, D., & Ross, S.R. (2004). Sex differences in play among western lowland gorilla 

(Gorilla gorilla gorilla) infants: Implications for adult behavior and social structure. 

American Journal of Physical Anthropology, 123, 52-61.  

Martin, P. (1981). The energy cost of play: Definition and estimation. Animal Behavior, 30(1), 

294-295.  

Nunes, S., Muecke, E.M., Sanchez, Z., Hoffmeier, R.R., & Lancaster, L.T. (2004). Play behavior 

and motor development in juvenile Belding’s ground squirrels (Spermophilus beldingi). 

Behavioral and Ecological Sociobiology, 56, 97-105.  

Palagi, E., Antonacci, D., & Cordoni, G. (2007). Fine-tuning of social play in juvenile lowland 

gorillas (Gorilla gorilla gorilla). Developmental Psychobiology, DOI 10.1002 

Pellegrini, A. D., Dupuis, D., & Smith, P.K. (2007). Play in evolution and development. 

Developmental Review, 27, 261-276.  

Pellegrini, A.D. (2008). The recess debate: A disjuncture between educational polity and 

scientific research. Journal of Play. Fall 2008: 181-191.  

Pellis, S.M., & Iwaniuk, A.N. (2002). Brain system size and adult-adult play in primates: a 

comparative analysis of the roles of the non-visual neocortex and the amygdala. 

Behavioral Brain Research, 134, 31-39.  

Pellis, S.M., & Pellis, V.C. (2007). Rough-and-tumble play and the development of the social 

brain. Current Direction in Psychological Science, 16(2), 95-98.  

Petru, M., Spinka, M., Charvatova, V., & Lhota, S. (2009). Revisiting play elements and self-

handicapping in play: A comparative ethogram of five old world monkey species. 

Journal of Comparative Psychology, 123(3), 250-263.  

Sarmiento, E.E., Butynski, T.M., & Kalina, J. (1996). Gorillas of Bwindi-impenetrable forest and 

virunga volcanoes: Taxonomic implications of morphological and ecological differences. 

American Journal of Primatology, 40, 1-21.  

Sindelar, R. (2008). Recess: Is it needed in the 21st century? Clearinghouse on Early Education 

and Parenting. 1-6. http://www.isbe.net/IRTF/pdf/recess_is_it_needed.pdf 

Spinka, M., Newberry, R.C., & Bekoff, M. (2001). Mammalian play: Training for the 

unexpected. The Quarterly Review of Biology, 76(2), 141-168.  

Suarez, S.D. & Gallup, G.G. (1981). Self-recognition in chimpanzees and orangutans, but not 

gorillas. Journal of Human Evolution. 10, 175-188.  

Tanner, J.E., & Byrne, R.W. (2010). Triadic and collaborative play by gorillas in social games 

with objects. Animal Cognition, 13, 591-607.  

 

 


	HawleyCcoverpage
	HawleyClibrary
	Caitlin R Hawley Honors Thesis

