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BERNARDO URBANI, PAUL A. GARBER

A STONE IN THEIR HANDS... ARE MONKEYS
TOOL USERS?

ABSTRACT: This paper reviews the literature on spontaneous cases of "tool use" in captive, semi-free, and wild New
and Old World monkeys. These data are evaluated to determine whether the presently available evidence supports the
assumption that monkeys naturally or spontaneously use tools, and understand how the "reported tool" functions in
solving a task. Following Panger's (1998, 1999) distinction between tool-using and object-using, we found extremely
limited evidence for spontaneous "tool use" in monkeys. The overwhelming number of published reports were associated
with species of three primate genera, Cebus, Macaca and Papio. Moreover, the majority of observations described in the
literature as "tool use" are examples of object use. Considering the extremely small number of reported "tool-using"
events and the fact that typically only 1 or 2 members of a group have been observed to manipulate objects as tools, we
conclude, (1) the presently available evidence does not support the contention that monkeys naturally use tools, and (2)
in those cases when monkeys are reported to use tools it remains unclear from the animals' behaviour the degree to

which they understand how the tool functioned (casual knowledge) in accomplishing the task.
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INTRODUCTION

Since the 15th century, monkeys have been subjects of
interest for their manipulative capabilities (Urbani 1998).
In particular researchers have theorized about the ability
of both human and nonhuman primates to solve ecological
problems using tools. There remain several questions,
however, concerning whether all primates that are reported
to use tools possess similar cognitive capacities. In this
regard, tool use can be divided into two distinctive abilities.
One, the motor act of manipulating an appliance or object,
and two, the cognitive basis for understanding how the
appliance functions (association vs. insight while solving
tool use problems) (see: Visalberghi, Limongelli 1994,
1996, Limongelli et al. 1995, Garber, Brown in press). The
main objective of this paper is to review the published
literature on definitions of tool use in primates and compare
it with published reports of spontaneous "tool-using"

behaviours by monkeys in wild, semi-free, and captive
conditions. These data will be analysed to determine
whether non-ape primates that are described as "tool users"
actually use tools (see above: Panger 1998, 1999).

Scholars interested in primate cognition have questioned
the cognitive basis of tool use in monkeys — and apes —
(e.g. from Bierens de Haan 1931, Kliiver 1937 to Berthelet,
Chavaillon 1993, Garber, Brown in press). Specifically, do
non-human primates understand objects as potential tools?
In this regard, Beck (1975: 414) provides a definition of
"tool use" as "the manipulation of an unattached
environmental object, the tool (not part of the user's body),
to alter more efficiently the form or position of a separate
object, when the user holds or carries the tool in foto during
or just prior to use and is responsible for the critical
connection between tool and incentive." This definition
highlights an important set of criteria for distinguishing
when an individual is using an appliance as a tool compared
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to using an appliance as an object. Thus, Beck (1975)
"...excludes as tool use some behaviours that are strikingly
similar, in both form and function to those it includes. For
example, chimpanzees are not using tools when they open
fruits by banging them ON rocks, but they are when they
bang fruits WITH rocks (sic)" (Beck 1975: 414). This
conception of tool use provides a framework to evaluate
and compare tool use in monkeys and apes.

Using a Piagetanian model of ontogenetic development,
Parker and Gibson (1977) differentiated between object-
substrate manipulation or "proto tool use" and tool use.
These authors make a distinction between the tool itself
and the resource upon which the tool acts, and suggest that
the difference "between true tool use and the proto tool
use seems to lie in the detachment and manipulation of
both the object of change and the agent of change (the
tool)... the detachment and manipulation of the object of
change only is proto tool use" (Parker, Gibson 1977: 625).

Panger (1998, 1999) elaborated on this distinction and
highlights the difference between tool use and object use.
Accordingly, she considers that a primate is using a tool
rather than manipulating an object when both agent of
change (tool) and the object of change (edible item, solid
or liquid) are manipulated in a feeding, drinking or foraging
context; e.g. throwing a branch is not tool use, whereas
using a branch to obtain a food item is using a tool. However,
Panger's definition is primarily associated with differences
in motor skills which may not necessary imply cognitive
processes involved in the understanding of how the tool
functions. Manipulative abilities are a necessary but not
sufficient condition for tool use. For example, Torigoe
(1985) reviewed evidence of object manipulation in 74
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primate species (Torigoe 1985), virtually none of which
are reported to use tools in the wild. Rather, it has been
argued that true tool use requires evidence of both
manipulative abilities and causal knowledge of how the
tool functions in accomplishing the task (Visalberghi,
Limongelli 1994, 1996, Tomasello, Call 1997, Visalberghi,
Tomasello 1998). Causal knowledge or insight can be
defined as the ability to mentally represent, associate and
control two or more events for obtaining a goal while using
an object as a tool, and requires knowing how something
works (Visalberghi, Tomasello 1998, Tomasello, Call 1997,
Call 2000). A major question in the study of primate tool
use therefore, is whether monkeys learn to use tools by
insight (how the tool works) or reinforcement (that the tool
works) (Visalberghi, Limongelli 1994, 1996, Byrne 1998).
In this paper, we address the following questions:
a) Is there evidence that monkeys naturally use tools
(Beck 1975, Parker, Gibson 1977, Panger 1998, 1999)?
b) If monkeys use tools, do the data support the contention
that monkeys understand how "tools" function?

METHODS

A systematic review was conducted of published reports
of "tool use" in monkeys in wild, semi-free and captive
conditions. Only spontaneous cases were included. We
define spontaneous tool use following Beck's (1975) definition
with the provision that the individual manipulating the tool
had not been trained previously to use tools as part of some
research or experimental protocol. Thus, we have excluded
all cases of induced or experimental studies of monkey
"tool-using".
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FIGURE 1. Comparison of the sex/age category among tool users and object users (for abbreviations see Table 1).
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A bibliographic list was made after searching in
Academic Search Elite, Biological Abstracts (BIOSIS),
PrimateLit (1940-2002), and Zoological Record reference
databases, and citations in Beck (1975), Hill (1964),
Tomasello and Call (1997), van Lawick-Goodall (1970)
and Visalberghi (1990). The four main primatological
journals, American Journal of Primatology, Folia
Primatologica, International Journal of Primatology and
Primates also were systematically reviewed for years 1957—
2002. Data were collected from the reports (Table 1), as
follow:

1) Reported "tool": refers to potential agent of change,
and becomes a "tool" when related to a feeding,
drinking or foraging context (see above: Panger 1998,
1999).

2) Object of change: refers to the edible item, solid or
liquid (see above: Panger 1998, 1999).

3) Reported "tool-using" behaviour: refers to the action
required to obtain a goal with the "tool".

4) Number of "using" events: The number of times the
"tool-using" behaviour" was observed.

5) Number of monkeys: the number of individual
monkeys in the group reported to use tools.

6) Ratio of tool users: the number of tool-using monkeys
divided by the number of monkeys in the group.

7) Observation time: corresponds to the total amount of
time spent observing the studied animals.

8) Frequency of tool use: Number of ""tool-using" events"
per hour. For those cases in which the number of
observation hours was not reported, we use hypothetical
hours according to the following: 1 day = 10 hours, 1
month = 15 days, 1 year = 12 months. If the observation
time was not reported, it was scored as unknown.

9) Age/sex: Age and sex of the tool or object user.

10) Event duration: duration in seconds and/or minutes of
the ""tool-using" event".

11) Environmental information: whether the study was
conducted in captivity, wild, or semi-free conditions.

RESULTS

Table I presents the data obtained from our literature search
of several articles on spontaneous "tool-using" in monkeys.
The data are divided into cases of tool-using and cases of
object-using according to Panger (1998, 1999). Of 44
entries, 19 (43.2%) are reports of "tool-using" during
feeding, foraging and drinking contexts (68.4% for food
and 31.6% for water). The remaining 25 (56.8%) cases
described as tool-using are better represented as object-
using cases. From a total of approximately 230 primate
species (Cowlishaw, Dunbar 2000) only 11 monkeys
species were found to be possible tool users (4.8%), and
more than a half (57.9%, N=10/19) of these involved the
genus Cebus. The other genera in which "tool use" was
reported are Macaca, Papio, Erythrocebus, Cercopithecus
and Leontopithecus (Table I). The majority of the reported
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tools were "sticks" (36.8%;, incl. probe, branch, twig, N=7/
19), followed by leaves (31.6%), stones (21.1%) and others
(10.5%, orange peel and bait), and in practically all events
the edible items were obtained (84.2%, N=16/19) (Table
1). In the case of object-using, sticks were the predominant
manipulated object (i.e. "sticks", 72%, N=18/25).

The number of "tool use" events varied from one case
(47.4%, N=9/19) to 20, with the exception of 347 cases
reported by Ottoni and Mannu (2001) for confiscated Cebus
apella living in a semi-free ranging setting. It remains
unclear whether some of these capuchins had previously
been involved in tool use experiments (Perondi et al. 1995,
Aquino, Ottoni 2001).

The reported duration of tool use events in these
published accounts varied from a "few seconds" to 10
minutes, but in most cases duration was not reported (7able I).
For object-using, the number of events ranged from 1 (56%,
N=14/25) to 95 (N=1/25), with duration intervals ranging
from 3 seconds to 17 minutes. However, as in tool-using,
the time engaged in object manipulation frequently was
not reported. The proportion of performer group members
to non-performer group members in tool-using or object-
using events was low (0.264 to 0.115, respectively). The
majority of cases were performed by only one individual
in the group (47.4%, N=9/19 for "tool-using" events; 80%,
N=20/25 for object-using events).

The reported frequencies (by hours) of tool-using and
object-using also were extremely low. They ranged from
0.07 cases per hour for tool-using and 0.08/hour for object-
using (Table 1, also see explanation for calculation in
Methods). Among individual species, the frequencies of
tool-using and object-using ranged from 0.09/hr to 0.05/hr
in Cebus, 0.03/hr to 0.33/hr in Macaca, and from
"unknown" to 0.06/hr in Papio. In Leontopithecus rosalia,
tool-using and object-using were reported at a rate of
0.0008/hr. For Cercopithecus and Erythrocebus, the
frequencies are represented by only one case of tool-using,
with no cases of object-using (7able ). We found no cases
of tool-using by prosimians, although they have been
reported occasionally to manipulate objects in induced
captive contexts (Torigoe 1985, Sterling, Povinelli 1999).

When engaged in tool-using behaviour, adult males
tended to be the main performers whereas for object-using
adult females were the most common performers (Figure
1). 42.1% tool-using cases occurred in the wild (N=8/19),
36.8% in captive (N=7/19) and 21.1% in semi-free (N=4/
19) conditions. Percentages of object-using varied from
52% wild (N=13/25), 40% captive (N=10/25) and 8% for
semi-free (N=10/25) conditions.

DISCUSSION

Based on an extensive review of the published literature,
there exist few reported events of tool use in non-ape
primates (following the definition of Panger 1998, 1999).
In addition, in those instances in which tool use has been
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observed, the number of individual tool users and the
frequency of tool use events were extremely low. Many
reports of "tool-using" presented in the literature are better
understood as examples of "object-using" (Table I).
Furthermore, most of the "tool use" reports are anecdotal
(see implications in Heyes 1993). In the case of monkeys,
we have no evidence for even occasional tool use, despite
long-term field studies in species such as Alouatta palliata
(Glander 1992), Brachyteles arachnoides (Strier 1992),
Macaca fuscata (Watanabe 2001), Cebus capucinus
(Chapman, Fedigan 1990, O'Malley, Fedigan 2002) and
Papio cynocephalus (Altmann, Altmann 1970).

The data currently available support the idea that
monkeys do not use tools under natural conditions. The
majority of tool use reports are from capuchin monkeys
(Cebus spp.) (Table 1), a primate genus that is characterized
by large brain size and enhanced manual dexterity (for a
platyrrhine) (Boinski e al. 2001, Visalberghi, McGrew
1997). Cebus also has been the focus of numerous captive
studies designed to examine tool-using behaviour.

In captive studies examining social transmission of
information during problem-solving tasks associated with
tools, there is no evidence that capuchins learn by imitation
(learning to obtain a goal by understanding the intentions
of the model's behaviour — Visalberghi, Fragaszy 2001),
by emulation (learning to obtain a goal by watching the
behaviour of the model — Tomasello 1996), or social
enhancement (learning by trial-and-error after observing
the model's behaviour — Visalberghi, Limognelli 1994,
Visalberghi, Fragaszy 2001). Similarly in an experimental
field study of tool-using in wild white-faced capuchins (C.
capucinus) (Garber, Brown in press) there was no evidence
that any of the 15 group members understood how the tool
functioned in solving the foraging problem. This is
consistent with the conclusions of many captive studies
(Visalberghi, Limongelli 1996, Visalberghi, Tomasello
1998, for an alternative interpretation see: Westergaard,
Suomi 1995, 1997). Overall, the current data do not provide
consistent evidence that any monkey species has insight or
understanding of the properties of a tool and how it
functions in accomplishing a task.

In summary, although many species of non-ape primates
possess the requisite motor skills to manipulate objects as
tools, spontaneous cases of tool use principally have been
reported only in three genera, Cebus, Macaca and Papio
(Table 1). Moreover, even in these genera, observations of
tool use are rare, and there is little evidence to support the
contention that these monkeys have insight or causal
understanding into how external appliances functioned in
accomplishing a foraging or social task. Therefore, it can
be argued that monkeys are not true tool users.

The review of the present literature highlights important
cognitive distinctions between monkeys, and at least some
apes and humans (McGrew 1996, Tomasello, Call 1997).
The data also suggest that caution must be used in assuming
that monkeys represent instructive models in identifying
the ecological, social, or cognitive factors that led to the

evolution of tool use in early human ancestors. In this regard,
future research on cognition in captive and wild prosimians,
New World monkeys and Old World monkeys needs to
examine more clearly what individuals learn by trial and
error, what individuals learn by observing others, and the
degree to which problem-solving represents learning by
association or learning by insight (Shettleworth 1998).
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