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INTRODUCTION

Knowing how features of the environment, such as perches, might restrict or stimulate the expression of specified
behaviors may help us to incorporate functional design alternatives in our housing plans for captive primates. Animal
holding facilities and showcase facilities alike are commonly limited in the space available to resident primates such that
the design of the vertical space may play a significant role in determining not only the comfort and quality of the housing,
but also the appropriate physical place and social opportunity for animals to exhibit behavioral activity typical of the
species. Hence, understanding how physical features of the environment are used by the resident monkeys to exhibit
various behaviors may help us understand why primate behavior and activity vary between environments.

By studying groups of nonhuman primates in varied settings, insights have been made into the relationship between the
environment and the animals' expression of species- typical behavior patterns (1,2,3,4). Thanks to behavioral research with
nonhuman primates, differences in frequency ranges for both individual behaviors and overall animal activity levels have
been shown between captive environments. For example, frequencies of the same behavior have been found to vary
between a confined setting and a free-ranging setting (1, 5). Even in familial groups, adult rhesus monkeys show more
social grooming and sexual posturing, as well as significantly less foraging and sleep, when they are confined indoors (5).
Adolescent and juvenile rhesus monkeys show significant declines in foraging and locomotion while confined indoors (1),
and dramatic changes in frequency of play for males (2), whereas infants show significant increases in passive behavior
(1,5). During confinement indoors, tactile-oral exploration tends to increase significantly for all age- groups of rhesus (1).
Likewise, sifakas housed outdoors are more active, spending less time resting and more time locomoting, feeding, and
playing than when housed indoors (3). Clearly there are differences between the environments, but what elements of the
environments have the most impact on changing behavior and activity patterns?

Young New World monkeys, Old World monkeys, and lemurs alike have been shown to profit from transfers into a larger
and more diverse outdoor settings (1,2, 3,4,6). These findings have typically been discussed in general terms of differences
in overall physical and social opportunity relative to spatial restrictions. But is it the increase in space or are other factors at
work? Data is needed that identifies more specifically which environmental features might be responsible for the animal's
behavioral and activity changes (6,7).

When provided with multiple levels of perches, it has been shown that squirrel monkeys utilize all levels, enhancing cage
space for improved group holding capacity (8). In order to determine how multiple elevated areas (perches) are utilized
relative to various behaviors by our group of 26 rhesus monkeys the following study was conducted. Twelve species-



specific behaviors were selected and data were collected to indicate each subjects' vertical elevation during the behavior.
Three elevation locations along the vertical plane were established.
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Figure 1: The five-acre indoor-outdoor compound has a centralized shelter area.

METHODS

All data were collected within a five-acre indoor-outdoor compound with a centralized shelter area (Figure 1).

The monkey study site

The five-acre outdoor study enclosure is located in the maritime-temperate region of central Maryland. It is a primarily
open field. Within the boundaries of the enclosure there is a 2-acre pond. Sixteen young hardwood and softwood tree
species border the pond. Due to sparse availability of perching areas immediately surrounding the centralized shelter
buildings, various culverts, tree stumps, a picnic table, cable spools, decking, and manmade climbing, swinging, and
perching apparatus were added to the area (Figure 2). The main shelter complex included two corncribs (Figure 3). Al
buildings had swinging "doggie doors" allowing animals to freely enter and exit each building. Transfer chutes offered
animals ease of mobility between buildings. Corncribs offered multiple perching sites. Play apparatus inside included
swings, hanging milk crates, large pails and smaller portable toys. Two connected barns provided perches and nest boxes
as well as sawdust bedding where sunflower seeds were scattered on a daily basis. Both barn and corncrib enclosed
areas were heated when outdoor temperatures fell below 55 degrees Fahrenheit (9).




Figure 2: Area surrounding corncribs and barns is enriched with culverts,

stumps, perches and treehouses helping to mitigate sparse availability of
natural perches.

Figure 3: The main shelter complex included two corncribswith "doggie
doors" allowing animals to freely enter and exit. Inside play apparatus

included hanging milk crates, swings, large pails and smallerportable
toys.

Monkey subjects

Four age groups were observed. Research subjects included 26 rhesus monkeys (Macaca mulatta). They comprised a
small, stable troop made up of several families: eight adults (6-17 years of age), five adolescents (4 and 5 years of age),
eight juveniles (1-3 years of age) and five infants (less than one year of age).
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Data collection

Data collection included twelve behaviors (passive, sleep, eat, forage, social play, self play, locomotion, self groom, social
groom, tactile/oral, vocal/facial, sex; Table not scanned), and three categories of elevation (High perch: 175 cm or higher
from ground; Mid-level perch: higher than 40 cm but lower than 175 ¢cm from ground; Low perch: less than 40 ¢cm including
ground level; Table not scanned). These data were collected concurrently via a scan sampling method (10) . Scan scoring
sessions took place from March until January. The average number of troop scans per day was 9.8. The shelter buildings
were considered as one location. Scans were recorded from 0900 hours to 1200 hours (814 total scans) and from 1500
hours and 1800 (591 total scans) hours. All location categories were mutually exclusive. For each subject, except newborns

(Two infants were born following the onset of the study and served as subjects in fewer scoring sessions.), a total of 814
morning and 591 evening scans were recorded.



RESULTS

HIGH PERCH MID-LEVEL PERCH LOW PERCH

BEHAVIOR FREQUENCY FREQUENCY FREQUENCY
Self groom 69.1% 20.2% 10.6%
Social groom 71.5%*1Jp 18.7% 9.8%
Tactile/oral 46.5% 36.3% 17.3%
Sleep 91.4% 7.8% 0.9%
Passive 65.0% 22.5% 12.4%
Social play*1JD 39.4% 28.5% 321%
Self play*lJD 22.56% 63.6% 13.7%
Eat 39.3% 43.6% 171%
Locomote 27.2%*Jp 24.6"Jp 481%
Forage 2.5%JDP 2.5% 95.0%
Sex*DA 28.8% 25.0% 46.2%
Vocal/facial 49.6%*1JDp 251% 25.4%*Ap

*IJp - proportions greater for infants and juveniles

JDp - proportions greater for juveniles and adolescents in trees
*IJDp - proportions greater for infants, juveniles and adolescents
*Ap - proportions greater for Adults

*1JD - scores are from infants, juveniles and adolescents

*DA - scores are from adolescents and adults

Values for occurrence of 12 species-typical behaviors by elevation location
(All per elevation scores were converted to percentages for each subject)

Commentary

The attractiveness of high and mid-level perches for eight of the twelve behaviors studied is apparent. Higher perching
elevations appear to be a very desirable feature in this environment for the expression of six of the twelve behaviors
studied. Mid-level perches, on the other hand, were utilized more for only two of the behaviors: self play and eating of
provisioned foods. And, ground level was the location selected most often for only locomotion and foraging, behaviors
which are more limited to the ground in this setting. It appears that the use of different perch elevations for different
behaviors may not be random, as was suggested in the squirrel monkey paper.

Present findings indicate that some elevations are more appropriate or inviting than others for expression of specific
behaviors. Creating cage environments with multiple elevations for perch sites may not only reduce population density for
captive groups of monkeys as described by Williams et. al., but may also offer animals necessary alternatives, stimulate
activity, and facilitate the expression of species-typical behaviors in a well- provisioned captive environment.
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