Caged Rhesus Macaques Voluntarily Work for
Ordinary Food
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ABSTRACT. Eight single-caged adult rhesus macaques were given the choice of freely collecting their standard food ration,
i.e. 33 biscuits, from an ordinary food box or working for its retrieval from a custom- made food puzzle. During a one-hour
observation session following the simultaneous distribution of biscuits in both feeders, individuals spent on average a total
of 32 sec retrieving 29.0 biscuits from the food box, and 673 sec retrieving 11.3 biscuits from the food puzzle. It was
inferred that the animals voluntarily worked for ordinary food, with the expression of foraging activities serving as its own
reward.
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INTRODUCTION

It is generally agreed that caged nonhuman primates receive too little opportunity to forage. In response to recent federal
animal welfare rules proposing task-oriented feeding methods as a means of environmental enrichment (USDA, 1991), a
great variety of foraging devices have been developed (review: REINHARDT & REINHARDT, 1992). Most of them are
supplemental feeders baited with favored food items rather than ordinary food. This suggests that the animals are
reluctant to work for food unless it is especially attractive.

Rats and pigeons will readily press a lever and peck a disk, respectively, to get access to food while identical food is freely
available (JENSEN, 1963; NEURINGER, 1969; OSBORNE, 1978). Stump-tailed macaques will search through woodchips for
grain even if grain is available without any need for searching (ANDERSON & CHAMOVE, 1984). Chimpanzees will
sometimes attempt to solve a discrimination problem for food rather than simply taking freely accessible food (MENZEL,
1991). These observations suggest that working for the acquisition of food may be a rewarding experience on its own.

The present study tests this hypothesis in caged rhesus macaques that were given the choice to freely gather their
standard ration of biscuits or to work for its retrieval.

MATERIALS AND METHODS

The subjects were eight healthy, 6-yr-old male rhesus macaques (Macaca mulatta) housed as four compatible pairs in 70
cm deep, 150 cm wide, and 77 ¢cm high lower-row double cages. Room temperature was maintained at 20-22°C, with a
relative air humidity of approximately 50% and a 12-h light/dark cycle.

Each cage was equipped with two perches, two gnawing sticks, two drinking spouts, and two food puzzles. The puzzles
consisted of ordinary food boxes re-mounted on the mesh at the far sides of the cage front in such a manner that they no
longer covered the access holes. This arrangement hindered the animals from simply reaching inside the box. Skillful
manipulation with the fingers through the 22 x 22 sq. mm mesh was required to retrieve the food (Fig. 1). The biscuits were



bar-shaped, measuring approximately 40 x 24 x 16 mm. Each pair was fed a standard ration of 66 biscuits equally
distributed in the two food puzzles, daily at 09:00 a.m. for a period of four months. The food puzzles were the only source
of biscuits during this time, and the animals completely retrieved their rations every day.

working for the acquisition of ordinary
food from a custom-made food puzzle.

Paired partners were temporarily separated from each other (maintaining visual contact) for this study to allow assessment
of individual feeding behavior. Experimental subjects were singly housed in their home cages with one of the two food
puzzles being replaced by an equal-sized food box (14 cm wide, 7 cm deep, 17 ¢cm high) mounted at equal height (40 cm off
the cage floor) over a 73 x 73 mm access hole (Fig. 2). The distance between the food puzzle (in one half of the cage) and
the food box (in other half of the cage) was 110 cm (Fig. 2). Each container was filled simultaneously at 09:00 a.m. with 33
biscuits. Subjects were habituated to this feeding regimen for one week; their feeding activities were observed on day 7
from 09:00 to 10:00 a.m. The animals were well familiarized with the author who recorded the following parameters while
sitting at a distance of approximately 2 m from the center of the home cages. 1) Number of biscuits retrieved: a) from the
food box, by reaching for them through the access hole; this may be accompanied by fingering several pieces before
choosing one for retrieval; b) from the food puzzle, by maneuvering biscuits with the fingers into appropriate positions
behind the mesh, pushing biscuits with the fingers through the mesh, pulling biscuits with the fingers and/or teeth through
the mesh, breaking protruding parts of biscuits with the teeth. 2) Number and percentage of retrieved biscuits consumed:
biscuits and pieces of them were counted as being consumed once they were ingested. 3) Total time spent retrieving
biscuits from either of the two food containers. This did not include the time spent eating (masticating, filling/emptying
cheek pouches, and swallowing).
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Fig. 2. Arrangement of food box (left
container, mounted over access hole of
left cage half) and food puzzle (right
container, mounted away from access
hole of right cage half) during the
experimental choice-situation.

RESULTS

All eight rhesus macaques promptly collected 4 to 12 biscuits from the food box, where they spent an average of 3.5 min
before turning their attention to the food puzzle. They worked for biscuits at the puzzle, but soon returned to the box to
quickly gather some freely accessible biscuits. This sequence of action was repeated on average 3.8 times (range: 2 to 7
times) during the one-hour observation. On average, individuals retrieved 29.0 biscuits from the food box, and 11.3 biscuits
from the food puzzle. Mean total time engaged in retrieving the biscuits was 32 sec (1.1 sec/biscuit) at the food box, and
673 sec (60.2 sec/ biscuit) at the food puzzle (Table 1).

Subjects consumed an average of 26.2 biscuits (range 21.0 to 30.7) of which 151 originated from the food box, and 11.1 from
the food puzzle. When feeding from the food box, the animals were rather careless and dropped many biscuits on the
floor. As a consequence, they consumed only 52.0% of biscuits retrieved, leaving 48.0% as leftover. When feeding from the
food puzzle, the animals were more concentrated. They focused their dexterity on the retrieval of one biscuit at a time
which they immediately consumed in 98.0% of cases, and dropped on the floor in only 2.0% of cases (Table 1).



Table 1. One-hour performance of adult rhesus macagues exposed o an ordinary food box filled
with 33 biscuits and to a custom-made food puzzle filled with 33 biscuits (all differences significant
at g 0.001, Mann-Whitney test).

Seconds spent

MNumber of retrieving biscuits Percentage of retrieved
biﬁc‘ui_!_rt ]'c_tl'ir;w_-'-:lz_l__ el (seconds/biscuit) biscuits consumed
_ Male From box  From puezle From box From puzzle From box From puzzle

Arni il0 215 25 (0.8) 1792 (83.3) 19.4 EE.4
Thomas 24.0 17.0 2741.1) fd6 (49.8) 554 1000
Tedd 1.0 14.7 41 (1.2} 489 (313.3) 48.5 100.0
Klans 2.4 11.0 14 {0.5) 588 (51.5) I8.8 95.5
Kay 290 9.3 EERIA] 363 (80.5) 66,2 100,06
Dheke 330 Q.0 24 (0.7T) 491 (54.6) 62.1 1000
Bruce ELOKH] 4.7 15 {0.5) 406 (§6.3) S6.6 100000
e 250 3.5 79 (3.2) 210 (60.0) 6.2 10000
Mean 29.0 11.3 2N 673 (80.2) 520 98.0
S0 3.z 53 1% (0.8) 454 (16.3) 15.3 19

DISCUSSION

The rhesus macaques of this study consumed fewer biscuits than were available in each of the two feeders. This gave
them the option of procuring all biscuits they intended to consume with minimal effort from the food box. Being eager to
get the first food of the day, they started collecting biscuits from the food box. Their attention, however, was soon diverted
to the food puzzle where they readily invested a 55-fold increase in foraging time per biscuit despite the fact that freely
accessible biscuits were still available in the food box and other biscuits were lying on the floor. It can be inferred from this,
that having satisfied their initial appetite, the animals willingly worked for their food, with the expression of skillful foraging
activities serving as motivational reward.

The present findings lead to the conclusion that caged rhesus macaques will voluntarily work for ordinary food if given the
opportunity to do so. Using foraging devices as primary feeders of standard food rather than as supplemental feeders of
special food may be the most cost-effective way of promoting foraging behavior in laboratory nonhuman primates
(REINHARDT, 1993).
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