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ABSTRACT

This study compared the effectiveness of kraft wrapping paper and rubber to as enrichment for 22 chimpanzees group-

housed in conventional indoor/outdoor runs. Objects were tested separately during 67 hours of data collection using a

group scan sampling technique. Paper was used a mean 27 per cent of the available time, while the Kong Toys were used

a mean 10 per cent of the available time. The degree of object manipulation and object contact was higher with the paper,

but the level of social play and solitary play with the object was not differential~y affected by the two objects. The objects

had differing effects on the subjects' levels of grooming, but affiliation, agonism, inactivity and sexual behaviour did not

vary according to the object being used. A gender-by-age interaction was found, with immature males exhibiting the

highest levels of solitary play with objects. Object use steadily declined over the first hour of exposure, showing evidence

of habituation. Object use when the Kong Toy was present declined over the course of the study, but use of the paper

remained consistent. Texture, destructibility, portability, complexity and adaptability may be important in determining the

object-s value as effective enrichment. The destructible wrapping paper was a more worthwhile enrichment object than

the indestructible Kong Toy' for the captive chimpanzees in this study.
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SUMMARY OF BENEFITS  TO ANIMAL WELFARE

Considering potential effects on social behaviour and individual needs according to age and sex differences is important

when designing enrichment programmes for captive primates. Manipulable objects are a widely practised form of

enrichment at facilities housing non-human primates. Assessing an object's value in promoting the psychological well-

being of captive primates, as well as evaluating aspects important to colony management such as safety and housing

maintenance, is necessary to develop cost-effective enrichment techniques that promote the welfare of the animals.

INTRODUCTION

Facilities housing chimpanzees have incorporated various means of environmental enrichment for the psychological well-

being of these animals (Bayne et al 1990, Bloomsmith et al 1988, Bloomsmith et al 1990a, Bloomsmith et al 1990b,

Bloomstrand et al 1986, Brent & Eichberg 1991, Brent et al 1989, Brent et al 1991, Fouts et al 1989, Lambeth & Bloomsmith in

press, Maki & Bloomsmith 1989, Maki et al 1989, Paquette & Prescott 1988). Increasing environmental complexity by

supplying manipulable objects may be a very practical way of improving captive primate environments. Researchers have

experimented with a number of manipulable objects such as balls (Bloomsmith et al 1990a), telephone directories

(Bryant et al 1988), forage materials (Tripp 1985), burlap bags (Bayneet al 1990), and rubber toys (Brent et al 1989, Paquette
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& Prescott 1988). Although manipulable objects may be beneficial additions to the environments of captive primates,

certain items may prove to be more effective and worthwhile than others. Destructibility, complexity, physical alterability,

texture, portability, manipulability, colour and size of the objects may influence their utility.

The development of sound enrichment programmes for captive apes depends on quantitative analyses of enrichment

devices. To that end, we quantitatively compared the use of wrapping paper with that of a Kong Toy. Our hypothesis was

that wrapping paper would prove to be a more effective form of enrichment for chimpanzees than the indestructible

rubber toy because the paper provided subjects with more manipulative opportunities (Schefferly 1988). We also

anticipated that younger animals would utilize the objects more than would the older animals based on findings in other

enrichment studies (Bloomsmith et al 1990a, Brent et al 1989).

METHODS

Subjects

The subjects were 22 chimpanzees (Pan troglodytes) living in seven social groups at the Science Park chimpanzee

breeding facility of the University of Texas M D Anderson Cancer Center. Eight adult males, six adult females, five immature

males, and three immature females were studied. Groups comprised two to five individuals, and the social structure of the

groups varied. Subjects over 10 years of age were classified as adults, and subjects under 10 years of age were classified

as immatures. Subjects were housed in conventional indoor/outdoor runs each measuring 2.4m x 6. 1 m x 2.4m and

including a concrete floor, resting boards, barred ceilings, and cinder block or chain-link fencing separating the runs.

Groups occupied various numbers of these runs according to group size.

Data collection

The enrichment objects compared were Kong Toys [Primate Products, 1755 East Bayshore Road, Suite 28A, Redwood City,

CA 94063; KLASS, 4964 Almaden Exp, Suite 233, San Jose, CA 95118] and kraft wrapping paper [Mine Inc, 950 Albrecht

Drive, Lake Bluff, IL 60044]. One conical-shaped, durable, rubber Kong Toy (approximately 16cm x 8cm) or one sheet of

brown, kraft wrapping paper (approximately 90cm x 60cm) per animal was given to each group at the start of testing. The

Kong Toys each cost about $5.50 and each sheet of paper cost about 1.5 cents. Each object was supplied to the subjects

one or two days per week during the 16-week study period from February 1990 to June 1990. Kong Toys and paper were

given on different days. All subjects had exposure to both enrichment objects before the testing period began, as the

objects had been included in the facility's environmental enrichment programmes. During the study period, access to each

of these objects was restricted to only the testing sessions. The wrapping paper was disposed of during the final daily

cleaning, and the Kong Toys were removed during the final daily cleaning on test days (although on a few occasions they

were removed later because the animals carried the toys with them, and they could not be retrieved by caretakers). The

objects were thus not available to the animals for more than a few hours per day when provided.

The daily enrichment programme employed at the facility was continued throughout the duration of the study. Therefore,

the subjects often had other enrichment objects available during testing such as mirrors, nylon ropes, Boomer Balls

[Boomer Balls, 24171 Route 120, Grayslake, IL 60030], plastic tubs, suspended tyres, frozen juice cups, fresh produce, and

food puzzles. Other enrichment was given to the subjects during about one-third of the testing sessions (28% of the time

toys were tested and 33% of the time paper was tested). The presence of these other enrichment opportunities may have

affected the use of the study objects, but we felt such a research design was necessary to maximize the study's validity.



A mean of 9.6 hours of data per group was collected. Data collection consisted of 12-minute group scan tests using an

intersample interval of 15 seconds. A total of 67 hours of data was collected with several groups tested on each testing

day. The order of observations was random but balanced over time elapsed following the distribution of either the Kong

Toys or the wrapping paper. 'Me objects were distributed to all subjects at the same time. Behaviours recorded included

use of the enrichment objects designated by: social play with object, solitary play with object, manipulation of object, and

contact with object; and other behavioural categories: affiliative, agonistic, sexual, abnormal, groom, inactive and other

behaviour. Simultaneous occurrence of multiple behaviours on the ethogram. were all recorded. In addition to the group

scans, all occurrences of aggression over the objects were recorded in a comments section.

Data analysis

Data scans were summarized for each behaviour by subject and a mean score for each behaviour was generated for each

subject in the two experimental conditions. A multivariate analysis of variance (MANOVA) was used to test for effects of

object type on the object use behaviours. A further MANOVA tested the relationship of object type to several behavioural

categories: affiliative, agonistic, sexual, abnormal, groom and inactive. Effects of subject's age and sex on behaviours

involving object use were also tested using a MANOVA. Pearson correlations were used to measure habituation to the

objects.

RESULTS

Data were analysed to quantify differences between the subjects' responses to the two enrichment objects in their levels

of each of the four object-directed behaviours. A MANOVA revealed that the paper was used significantly more (27% of the

available time) than the toys (10% of the available time). Manipulating the object and contacting the object were

significantly higher with paper, but social play and solitary play with the object were similar with both objects. A second

MANOVA showed that the enrichment objects had differing effects on subjects' levels of grooming, with the toy condition

showing more grooming, but affiliation, agonism, abnormal behaviour, inactivity, and abnormal behaviour, inactivity, and

sexual behaviour did not vary when either object was available, see Table 1.



Subjects' object use was compared according to age and sex. A MANOVA showed a significant sex-by-age interaction in

object-directed behaviour (F=4.0; df=4,37; p=0.009) accounted for by immature males exhibiting the highest levels of

solitary play with the objects, see Table 2.

Levels of object-directed behaviour were examined over the course of the study period to measure habituation to the

objects. A Pearson correlation revealed that object-directed behaviour for the Kong Toy (r=0.23), but not for that of the

wrapping paper (r=0.02), declined over the duration of the study, see Figure la. An additional Pearson correlation examined

object-directed behaviour over the first 1.2 hours of exposure during each testing session and revealed a significant

decline in object-directed behaviour for both the toy (r=0.22) and the paper (r=0.21), see Figure 1b.

The rate of agonism involving the enrichment objects was low with only six incidents occurring, each in a group of

immature subjects containing two juvenile males and two adolescent females. In each instance the older females were the

aggressors towards one or both of the younger males. 'Mere were no incidents of wounding involving the enrichment

objects. There were also eight incidents involving dominance of one animal over another regarding possession of an

enrichment object, although no overt aggression occurred in those cases. Five of these were with the same group of two

juvenile males and two adolescent females, with one of the older females being the dominant animal in all instances. Two

occurrences were in a group containing two immature males and one immature female of similar ages, with one of the

males dominating the female in one incident, and with this male being dominated by the other male in the group on the

other occasion. An adult female in a group consisting of three adult females and their three immature offspring dominated

an unrelated immature female regarding possession of an enrichment object one time.

In two incidents, an enrichment object seemed to cause distress to a subject. In one case, an adult male was unable to pull

a toy down into his cage through the ceiling bars and then began stereotyped pacing around the cage. In the other case,

an adult female who had been exposed to the toys but had not been previously seen to interact with the toys began

slapping her head and face while standing over and staring at a toy. This behaviour was only observed for a short time and

did not recur after the subject finally touched, picked up, and manipulated the toy.

A variety of uses of the enrichment objects could be classified as species-specific behaviour. Many subjects tore the

wrapping paper into small pieces, which they then wadded up and chewed/sucked in their mouths, often mixing with

water. This resembles Goodall's (1986) reports of leaf sponge use and 'wadging' of certain foods by wild chimpanzees.

Paper was also used to make nests and to sit or lie on while eating. Several males used both the wrapping paper and the



Kong Toys in their bluff displays. Both adult and immature males were also observed to sexually mount and thrust against

the toys. A female at the peak of her sexual cycle was observed to manipulate her genital swelling with the paper. Toys

were sometimes filled with both food and water. Various manipulations of the enrichment objects were observed during

play, such as simply wrestling over and with the objects, chasing one another with objects, and many forms of solitary play

with the objects. Toys were chewed during play, but remained intact. Paper was often draped over or around the body,

rubbed on the floor, walls or cage bars or thrown and waved around during play. Toys were sometimes held in subjects'

hands outside of the cage through the barred ceilings of the cages or dropped under outside doors into gutters where

they then could not be retrieved by the animals. Most subjects seemed to be doing this to watch the toys bounce away.

Paper was infrequently placed outside of cages by subjects. A more practical enrichment item in cases such as this might

be one that was of sufficient size and shape so that it could not be thrown outside of the animals' cages. However, there

would then be the drawback of decreased ability of caretakers to deliver objects to the animals.

In general, the enrichment objects tested in this study proved to be well suited to the housing situation of the subjects.

Neither object posed a problem regarding housing maintenance or subjects' safety. Excess noise or damage to painted

walls that may be found with other items such as hard plastic balls or metal barrels was not a problem with these particular

objects. In addition, the wrapping paper was relatively inexpensive.

DISCUSSION

Our results show that both kraft wrapping paper and rubber Kong Toys. can be effectively provided as enrichment for

captive chimpanzees in conventional housing situations. The amount of object-directed behaviour towards both the paper

and the Kong Toys exceeded the level of use found in other studies where enrichment was evaluated and deemed to be

worthwhile (Bloomsmith et al 1990a, Reinhardt 1989). Relatively high use might have been anticipated because subjects

housed in such conventional enclosures have made greater use of other enrichment opportunities than subjects living in

large, outdoor corrals (Bloomsmith et al 1990a, Maki & Bloomsmith 1989). These manipulable objects facilitated species-

specific behaviour, and such similarities between the behaviour of captive and wild primates can be viewed as evidence

for improving the psychological well-being of captive chimpanzees (Bloomsmith 1989, Line 1987, Maki & Bloomsmith 1989,

Wilson 1982).



A higher level of use of the paper and the lack of habituation to the paper over the course of the study suggest that

wrapping paper was a more useful enrichment item than Kong Toys for the chimpanzees in this study. The lower level of

grooming found when the wrapping paper was present suggests that this enrichment object might reduce levels of

overgrooming. Although the levels of manipulating and contacting the objects were significantly higher with paper, social

play and solitary play with the object was similar between the two objects. This suggests that both objects might be

especially suitable for younger animals that exhibit high levels of social and solitary play with objects (Goodall 1986).

Brent et al (1989) found that younger animals and ones that were more active utilized manipulable objects most. In our

study, qualities of the wrapping paper, in comparison to the Kong Toys such as its greater destructibility and alterability

seemed to contribute to its value as an enrichment item. The paper was utilized in various ways as it became altered, and

this type of material may be especially beneficial to animals in housing situations where natural substrates such as grass

are not available. Our finding that the destructible object was used more than the indestructible one agrees with

Schefferly's (1988) finding that immature chimpanzees exhibited less inactivity with destructible manipulable objects than

with indestructible ones. Our finding also agrees with that of Bryant et al (1988), who showed that a destructible object was

preferred over an indestructible one by macaques. All subjects in this study were members of social groups, and the

enrichment objects tested were often used in social interactions. O'Neill (1988, p 33) concluded that enrichment objects '...

are tools for redirecting and in some cases enhancing or stimulating social interactions primarily through play' in rhesus

macaques. The use of both of the enrichment objects in displays by male subjects in this study may reflect aggression that

might otherwise have been directed at cagemates. Although each animal was provided with one Kong Toy or one sheet of

wrapping paper, some agonistic incidents occurred concerning monopolizing the enrichment objects. These incidents did

not result in injuries and seemed to be a form of 'bullying' by adolescents toward juveniles. Westergaard and Fragaszy

(1985) found that familiar non-edible objects did not elicit social tension among captive capuchin monkeys.

Higher levels of object use by immature males for solitary play with the objects in this study suggests that they may benefit

most from the provision of manipulable objects as enrichment. Similar findings have been reported by other investigators

(Bloomsmith et al 1990a, Brent at al 1989). However, most of the observed agonism occurred in groups composed solely of

immature chimpanzees, so extra caution may be necessary when using these objects for enrichment in such groups.

Mean rates of abnormal behaviours such as coprophagy, faeces spreading, head shaking, rocking, urine consumption, self-

slapping and idiosyncratic stereotypies were found to be similar with both enrichment objects, so one object cannot be

recommended over the other if a colony manager's goal is to reduce abnormal behaviour. However, three subjects in one

group of three adult females and their three offspring were observed to urinate onto the paper and then consume the

urine off the paper. Such urophagy was not observed in this group during testing sessions with the Kong Toys.

The decline in object use for both objects over the first 1.2 hours after the introduction of the enrichment objects on test

days and the decline in object use for Kong Toys over the length of the study period suggest that continual exposure to

manipulable objects may not be the most effective way of offering enrichment for captive chimpanzees. Paquette and

Prescott (1988) found that novel objects reduced inactivity and self-grooming and increased manipulation in captive

chimpanzees, but that object manipulation did decrease over time. Bryant et al (1988) also found some habituation to novel

enrichment with repeated exposure. The current study provided renewing novelty of the enrichment objects by exposing

subjects to the objects once or twice weekly for only a few hours. Other available enrichment was sometimes used by the



animals in combination with the enrichment objects, for example paper was manipulated into a feeding enrichment device,

and sticks were inserted into the toys. Use of the objects being tested during the presence of other enrichment further

validates these objects' effectiveness as part of an enrichment programme.

ACKNOWLEDGEMENTS

The authors would like to thank Susan Lambeth and Allison Tudor for assisting in data collection. We also thank Carolyn

Randall for manuscript preparation and Kevin Flynn for manuscript editing. This project was supported by the National

Institutes of Health/National Center for Research Resources grants R01-RR03578 and U42-RRO3589 and contract 263-88-

C-0248. Animals are maintained in facilities approved by the American Association for Accreditation of Laboratory Animal

Care, and in accordance with current United States Department of Agriculture, Department of Health and Human Services,

and National Institutes of Health regulations and standards.

REFERENCES

Bayne A L, Dexter S 1, Etzler D 1990 Monitoring an enrichment program: A pilot evaluation. Lab Animal 19(7): 33-42

Bloomsmith M A, Alford P L, Maple T L 1988 Successful feeding enrichment for captive chimpanzees. American Journal of Primatology 16:

155-164

Bloomsmith M A 1989 Feeding enrichment for captive great apes. In Segal E F (ed) Housing, Care and Psychological Well-being of

Captive and Laboratory Primates, pp 336-356. Noyes Publications: Park Ridge, New Jersey

Bloomsmith M A, Finlay T W, Merhalski J J, Maple T L 1990a Rigid plastic balls as enrichment devices for captive

chimpanzees. Laboratory Animal Science 40: 319-322

Bloomsmith M A, Keeling M E, Lambeth S P 1990b Videotapes: environmental enrichment for singly housed chimpanzees. Lab

Animal 19(l): 42-46

Bloomstrand M A, Riddle K, Alford P A, Maple T L 1986 Objective evaluation of a behavioral enrichment device for captive

chimpanzees (Pan troglodytes). Zoo Biology 5: 293-300

Brent L, Eichberg J W 1991 Primate puzzleboard: A simple environmental enrichment device for captive chimpanzees. Zoo Biology 10:

353-360

Brent L, Lea D R, Eichberg J W 1989 Evaluation of two environmental enrichment devices for singly caged chimpanzees (Pan

troglodytes). American Journal of Primatology Supplement 1: 65-70

Brent L, Lee D R, Eichberg J W 1991 Evaluation of a chimpanzee enrichment enclosure. Journal of Medical Primatology 20: 29-34

Bryant C E, Rupniak N M J, Iversen S D 1988 Effects of different environmental enrichment devices on cage stereotypies and

autoaggression in captive cynomolgus monkeys. Journal of Medical Primatology 17: 257-269

Fouts R S, Abshire M L, Bodamer M, Fouts D H 1989 Signs of environment: Toward the psychological well-being of chimpanzees. In Segal

E F (ed) Housing, Care and Psychological Well- being of Captive and Laboratory Primates, pp 376-388. Noyes Publications: Park Ridge,

New Jersey

Goodall J 1986 The Chimpanzees of Gombe: Patterns of Behavior, ch 18 pp 559-560. Harvard Balknap Press: Cambridge, Mass

Lambeth S P, Bloomsmith M A in press Mirrors as enrichment for captive chimpanzees (Pan troglodytes). Laboratory Animal Science

Line S W 1987 Environmental enrichment for laboratory primates. Journal of American Veterinary Medicine Association 190: 854-859



Maki S, Alford P L, Bloomsmith M A, Franklin J 1989 Food puzzle device simulating termite fishing for captive chimpanzees (Pan

troglodytes). American Journal of Primatology Supplement 1: 71-78

Maki S, Bloornstnith M A 1989 Uprooted trees facilitate the psychological well-being of captive chimpanzees. Zoo Biology 8: 79-87

O'Neill P 1988 Developing effective social and environment enrichment strategies for macaques in captive groups. Lab Animal 17(4): 23-

35

Paquette D, Prescott J 1988 Use of novel objects to enhance environments of captive chimpanzees. Zoo Biology 7: 15-23

Reinhardt V 1989 Evaluation of the long-term effectiveness of two environmental enrichment objects for singly caged rhesus

macaques. Lab Animal 18(6): 31-33

Schefferly N 1988 Use of toys as a means of environmental enrichment in captive juvenile chimpanzees. American Journal of

Primatology 14: 445

Tripp J K 1985 Increasing activity in captive orangutans. Provision of manipulable and edible materials. Zoo Biology 4: 225-234

Westergaard G C, Fragaszy D M 1985 Effects of manipulatable objects on the activity of captive Capuchin monkeys (Cebus apella). Zoo

Biology 4: 317-327

Wilson S F 1982 Environmental influences on the activity of captive apes. Zoo Biology 1: 201-209

This article originally appeared in Animal Welfare 1, 127-137 (1992).

Reprinted with permission of the editor.


