
chapter 2

Attributing mental representations to animals
Eric Saidel

1. introduction

We quite naturally attribute mental representations in order to explain
actions. The cat is scratching at the door because he wants to come in the
house and believes that scratching at the door will get him into the house.
The dog is following me because she wants some of my food and believes
that by following me she can get some of my food. Some of our attributions
of mental representations are without doubt fanciful (does my car really
not like to start on cold mornings?), but some of these attributions are
accurate. For example, some, if perhaps not all, of the actions of adult
human beings are properly explained by their desires and their beliefs
about how to achieve those desires. What about the behavior of (non-
human) animals? Are belief-desire explanations the right explanations of
their actions? I argue that some (non-human) animal behavior is properly so
explained, and thus that some animals truly have beliefs and desires. There
are two strands of evidence which separately support this conclusion. First,
behavior that is appropriately explained in terms of mental states such as
beliefs and desires is behavior directed at a goal relative to which the agent
is able to learn; and since human behavior meets this criterion, I argue,
we should expect, on evolutionary grounds, that some animal behavior
meets this criterion as well. Second, I show that a number of different
scientific observations of animal behavior strongly support the hypothesis
that animals engage in goal-directed behavior, behavior that is organized
around a goal with respect to which they are able to learn and, hence,
behavior that is justifiably explained in terms of their having beliefs and
desires.

A version of this essay was presented to the faculty of the philosophy department at George Washington
University. I am indebted to them, especially to David DeGrazia and Tad Zawidzki, for their helpful
comments. I am also indebted to Robert Lurz for his detailed comments on a draft of this essay.
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 The philosophy of animal minds

2. the implications of causal realism

When an organism behaves in a way that is caused and structured by its
goals, we naturally say of the organism that it wants to achieve such and
such a goal and that it believes that the way it is behaving will enable it to
achieve that goal. In this essay I assume a realist position regarding belief-
desire explanation: belief-desire explanations, if accurate, entail that the
organism whose behavior is so explained genuinely has beliefs and desires
which are causally responsible for the behavior in question. The question
I pursue here is whether some animal behavior is properly so explained,
that is, do (some) animals have beliefs and desires, and is (some of ) their
behavior caused by these mental states?

The assumption with which I begin – that belief-desire explanations are
causal explanations which commit us to the claim that there are beliefs and
desires – leads to three theses: that beliefs and desires are representations,
that beliefs and desires are distinct, and that those organisms that have
beliefs and desires are able to act in what I call a “goal-directed” manner.

2.1. Representationalism

To attribute beliefs to an organism is to attribute to it internal states
which vary with perceived qualities of the world. Beliefs are at minimum
representations, internal states that aim to depict the way the world is.
That is, in believing, one believes that the world is a particular way; one
represents the world as being that way. If a dog believes that you are his
master, then the dog has an internal state which represents you as being
his master. For the purposes of this essay, I speak of desires as if they are
representations as well – internal states that depict the world as the agent
would have it be; however, as some who are committed to the reality of
folk-psychological explanation are not committed to the claim that desires
are representations, I remain agnostic as to their true nature.

Thus, to ask whether animals have beliefs and desires is to ask if they
represent their goals and means to achieve those goals. An animal that has
beliefs and desires and that acts on those beliefs and desires represents both
the way the world is and the way it would have the world be, and both
of these representations contribute to the animal’s actions, to its bringing
about the satisfaction of its desires.

 See, for example, Dretske ().
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2.2. Distinctness

If, whenever I saw a piece of cake, I ate it, no matter what my state of
hunger (or the presence or absence of any other relevant desires) might
be, then my desires would play no role in bringing about my eating of
the cake. Similarly, if I always engage in eating behavior, whether there
is a cake present or not, then my eating behavior on this occasion, in
the presence of cake, is not properly explained by citing my belief that
cake is present. Belief-desire explanation requires a causal contribution
from both beliefs and desires. Moreover, implicit to the idea of belief-
desire explanation is that we can project from a particular explanation
citing particular beliefs and desires to future behaviors also caused by those
beliefs and desires. If the proper explanation for my cake-eating behav-
ior involves my belief that cake is present, then, as long as nothing has
changed, if I believe you want cake, then absent countervailing desires I
will offer you cake, something I would not do if I did not believe cake was
present. This ability to project from an explanation of one behavior to other
behaviors requires that the beliefs and desires must be distinct, that indi-
vidual beliefs and desires are able to enter causal transactions without each
other.

Of course, we might reject the idea that belief-desire explanations should
be projectable. Causal realism about belief-desire explanation does not
entail that the properties cited in such explanations are capable of entering
into causal transactions other than those cited in a particular explana-
tion. Nonetheless, the commitment to distinct representations should be
maintained. Having both beliefs and desires is an advantage – even if a
particular belief is not able to enter into causal transactions with any but a
particular desire – because they are sensitive to distinct states of the world.
Beliefs trigger actions based on what is the case, whereas desires trigger
action based on what the agent would have be the case. These two triggers
together are more valuable than either might be alone, as would be the
case were they not represented distinctly. A bee that forages for pollen here
and now because it has distinct representations of the presence of pollen
here and the need for pollen now will be better off than a bee that for-
ages based only on the presence of pollen or based only on the need for
pollen.

To ask whether animals have beliefs and desires is to ask if they have
distinct representations of their goals and the means to achieve those
goals.
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 The philosophy of animal minds

2.3. Goal-directed behavior

An organism whose behavior is caused by, and thus appropriately explained
by, its beliefs and desires has distinct representations of its goals and means
to achieve those goals. These distinct representations allow it to behave
in a goal-directed, rather than merely goal-oriented, fashion, in the sense
I describe below. That means that evidence that an organism’s behavior
is goal-directed, rather than merely goal-oriented, is evidence that the
organism’s behavior is caused by its distinct representations, that it has
beliefs and desires.

Goal-directed behavior is behavior directed toward achieving a goal,
whereas goal-oriented behavior is behavior oriented, say by evolution, so
that if it is performed in the right environment, it will lead to a goal. A
representation of the goal does not play a role in causing goal-oriented
behavior. For example, heliotropic flowers that turn their heads to follow
the sun do so because chemicals (the growth hormone auxin) react to the
sun’s rays (specifically to light of the shorter, blue wavelengths) by moving
from the light and causing greater growth on the side of the plant away
from the light and thus tilting the head of the plant toward the sun. The
goal of following the sun is not represented by the plant, nor does the plant
even represent the position of the sun in the sky. Instead, evolution has
structured the plant in such a way as to guarantee that the plant will follow
the sun across the sky. Such movement is goal-oriented: it is oriented by
evolution to achieve a particular goal, but that goal plays no role in the
present movement of the plant. Similarly, when the greylag goose engages
in its stereotypical egg-retrieval behavior – it will use its bill to roll errant
eggs back to its nest, but it will continue to move its bill as if rolling an
egg even if the egg is no longer in place – the individual goals of the goose
play no role in causing this behavior. Instead it performs this behavior as
a result of the way evolution has structured it to behave, as a consequence
of many generations of selection in which those geese who performed this
behavior in a stereotypical fashion produced more viable offspring than
their conspecifics. One might put this point in intentional terms (which
are not intended literally!): evolution has the goal of producing as many
viable greylag goose offspring as it can and so it orients the goose in such a

 See Saidel ().  See Galen ().
 See Galen () for a sample of the simple sorts of experiments that demonstrate this conclusion.

The experiments she cites include blocking light of particular wavelengths, removing the heads of
plants, and blocking parts of the flower stem from the sun by applying liquid paper!
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way as to ensure that the goose engages in behavior that has the result that
this goal is met.

Goal-directed behavior, on the other hand, is behavior which is caused
in part by (a representation of ) the goal. When an organism’s behavior is
goal-directed, then the organism does what it is doing in order to achieve
a goal it has. When a rat navigates a maze to reach the food at the end,
it seems to be engaged in goal-directed behavior. When a chimpanzee
places a nut just so on a stone and pounds it with a stick, opening the
nut and releasing the meat inside, it seems to be engaged in goal-directed
behavior. When an organism behaves in a goal-directed fashion it is able to
overcome obstacles that might otherwise prevent it from reaching its goal.
When the organism’s behavior is goal-oriented, it can only overcome those
obstacles that evolution has foreseen and accounted for. The question this
essay asks – does animal behavior ever provide evidence that it is caused
by the animal’s beliefs and desires? – can be answered by answering the
question suggested here: does animal behavior provide evidence that it is
goal-directed rather than goal-oriented?

Even an organism which represents its environment would be unable
to engage in goal-directed behavior if its representations of its goals and
the means to achieve those goals were not distinct. If evolution had so
structured the organism that it lacked distinct representations of its goals
and the means to achieve those goals, then the organism would not be able
to abandon a particular behavior – a means to a goal – while retaining
the goal. Having distinct representations allows an organism to abandon
one behavior and adopt another while still retaining the goal that the
previous behavior was aimed at achieving, and toward which the new
behavior is now directed. Having distinct representations of goals and
means to achieve them is thus a prerequisite for behaving in a goal-directed
fashion.

2.4. Learning

This means that those animals which engage in goal-directed behavior,
those animals which represent their goals and the means to achieve those
goals distinctly, are capable of a type of learning that other animals are
incapable of. Specifically, they have the ability to form new associations of
goals and the means to achieve those goals.

Not all learning is evidence of distinctly represented goals and means
to achieve those goals. Some learning does not implicate representation,
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 The philosophy of animal minds

of means or of goals, at all. For example, swamp sparrows learn their
species-specific song as a consequence of hearing the song (or a variation
of it) at a particular moment in their development. They are merely filling
in gaps in an evolutionarily pre-programmed behavioral pattern. This
learning is functionally similar to that of the goose which imprints on
whatever large moving object happens to be at hand when it is an infant.
No representation of the goal of learning the song is implicated. Nor does
their learning exhibit the ability to overcome obstacles that is characteristic
of goal-directed behavior.

Similarly, conditioned learning fails to implicate representations. When
the pigeon learns to peck at a particular spot or at a particular time in order
to achieve food, it is merely altering where or when it pecks for food. It is
not learning a new means to get food. This inability to adopt a new means
to achieve an (old) end is nicely illustrated in a pair of articles by Keller
and Marian Breland (, ). In their first article they practically crow
in anticipation of all the various tasks they can use conditioning to train
animals to perform. But within a decade they found that their training
methodology was limited. If the reward was food, then they could only
train their animals – including such “intelligent” creatures as pigs – to
behave in ways that they were equipped by evolution to behave in order
to receive that reward. Thus, for example, pigs could learn to associate
rooting behavior with food, but for the goal of food, they could not learn
to perform a behavior that did not involve rooting. In the plainest example
of this, the Brelands attempted to condition pigs to not root in order to
receive food. The pigs would starve instead. They would become hungry
and as a consequence of their hunger they would root, and so they would
not receive food.

The learning that counts as evidence of the presence of representations
is learning that cannot be explained by conditioning or by a filling in of
behaviors in evolutionarily pre-established patterns. These sorts of learning
are stereotypic responses to the organism’s environment. The organism’s
adoption of novel behavior is narrowly structured by its environment
to take advantage of certain regularities in that environment (e.g., the
songbird will be in an environment which includes other songbirds of the
same species, the pigeon will be in an environment in which pecking will
prove useful in obtaining food and in which certain sources of food will
regularly yield food). We will have evidence of mental representations in
animals when we have evidence of animals which are able to respond to

 See, for example, Marler ().
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their environment plastically, for example by adopting a wholly novel way
of getting food.

I started by asking what would count as evidence that (non-human)
animals have, as causes of their behavior, beliefs and desires. I have argued
that we’re looking for evidence of distinct representation of an animal’s
goals and the means to achieve those goals, and that one source of evidence
for this is in an animal’s ability to learn to adopt new means to achieve a
goal, or to adapt old behaviors as means to achieve new goals. This sort
of evidence can be top-down – that is, evidence that comes as the result
of theoretical considerations – or bottom-up: that is, evidence that comes
as a result of examining changes in animal behavior. In section  I give
a top-down argument, and in section  I discuss evidence that provides
bottom-up support for the thesis that some animals do learn in the requisite
manner and are thus likely to have distinct representations of their goals
and means to achieve those goals, that they have desires and beliefs which
help them satisfy these desires.

3. the evolution of distinct representations
of means and ends

I make two assumptions for the purposes of the argument presented in this
section. First, I assume that human beings are able to act on distinct repre-
sentations of their goals and means to achieve those goals. One might think
of the conclusion I reach as being conditional: if human beings have dis-
tinct representations, then considerations of evolution give us good reason
to think that some animals do too. Second, I assume that this trait –
the ability to represent one’s goals and means to achieve those goals
distinctly – is present in the human phenotype because of the advan-
tages in fitness that have accrued to those of our ancestors who had this
trait in virtue of their having it. That is, the trait is present because of
the advantages that it caused, rather than advantages with which it was
concomitant. The fact of the matter is, of course, beyond the reach of
discovery; nonetheless, this seems a plausible assumption.

There are three basic evolutionary goals each organism has: to feed, to
avoid predators, and to reproduce. When the members of a species are
able to satisfy these goals, the species will flourish; when they fail to satisfy

 That is, I assume that the ability to represent one’s goals and the means to achieve those goals
distinctly was itself “selected for” and is not present as a consequence of “selection of ” some other
trait, in the language introduced by Sober ().
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 The philosophy of animal minds

these goals, the species will die out. Merely being able to satisfy these goals
is good, but being able to overcome obstacles to satisfying these goals is
even better. One way that evolution can equip organisms to overcome
obstacles to their evolutionary goals is by recognizing those obstacles ahead
of time and programming the organisms with strategies for overcoming
those obstacles.

An example of behavior that is able to overcome the individual’s obsta-
cles, but which may be accounted for by evolutionary programming rather
than as a consequence of representing one’s goals and recruiting new means
to achieve those goals, is the piping plover’s various strategies used to keep
predators away from its eggs. These include camouflaging its nest, peeping
loudly while walking near an intruder (apparently in order to distract the
intruder from the nest), flying slowly and conspicuously near the intruder
(also apparently in order to distract the intruder from the nest), brood-
ing on a false nest (where there are no eggs), and leading the intruder
away from the nest by walking as if its wing were broken. Whatever the
true explanation of the plover’s behavior may be – perhaps its behavior
is truly caused by distinct representations the plover has of its goals and
different means it might use to achieve those goals – one way that evo-
lution may have equipped the plover to respond to intruders was to give
it various non-plastic responses to possible predators, each triggered by,
say, the plover’s sense of the distance the intruder is from the nest. Then
we can imagine that evolution has equipped the plover with the following
conditionals: “If the intruder is distant from the nest, brood a false nest

 I use intentional idioms hesitantly. Evolution doesn’t plan anything; it is not an intelligent agent.
When I use an intentional idiom it is merely shorthand for a much longer account of what might
actually have happened. For instance, in the example discussed in the text, the more accurate
explanation for the plover’s behavior doesn’t involve any pre-cognition of the possible threats to
its eggs, but instead involves selection for the ancestors of the current generation of plovers as a
consequence of their having more offspring than their conspecifics because they (the ancestors)
were likely to, for example, brood on a false nest in response to a nearby predator. The greater
relative survival of the eggs of the false-brooder as compared with its conspecifics which did not
false-brood, coupled with the heritability of this behavior, ensured the presence of false-brooding in
future generations.

 See Ristau ().
 I wish to be careful here: I do not mean to suggest that I am giving the correct explanation for

the plover’s behavior, or even that I am in the business of giving that explanation. I am merely
using the variety of responses available to the plover – responses that seem to be both various and
limited – as an example of how evolution might equip an organism to surmount obstacles in the path
of achieving its evolutionary goals. If plovers are programmed by evolution to have these responses,
then I imagine that the triggers for their behavior are more complex than the distance the intruder
is from the nest. The triggers most likely also include the size of the intruder, whether the intruder
is able to fly, the age of the eggs, the orientation of the intruder, and the speed of the intruder, to
name just a few possible cues to which the plover might be sensitive.
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away from the actual nest”; “If the intruder is closer to the nest, fly slowly
near the intruder to distract it from the nest”; “If the intruder is even
closer to the nest, lead the intruder away from the nest with a broken wing
display.”

Such behavior is only successful when the obstacles the organism typi-
cally faces are included in its behavioral programming. If a predator navi-
gates by the smell of the eggs (suppose that the calcium in plover eggs gives
off a particular aroma to which this predator is sensitive) and not by visual
cues such as spotting the nest or an easy prey, then the predator will not be
distracted by any of the plover’s various displays and it will eat the eggs. In
such a circumstance, the successful animal will be the one that can respond
to the challenge presented by this predator. It will have to recognize that
the predator is not distracted by the displays it customarily uses to distract
predators, and then it will have to recruit a new behavior to defend its nest.
That is, the successful animal will have to generate a new representation of
its environment, jettison the old representations that are linked to its goal
of protecting its nest, and link that old goal to a new behavior aimed at
achieving that goal.

Perhaps there are no such predators in the plovers’ environment, or per-
haps such predators are rare enough that it is not worth the evolutionary
cost to develop resources to deal with them. Or perhaps the plovers haven’t
had the right mutations which might lead to selection for the resources
needed to respond to their environment in quite so plastic a fashion. What-
ever the case may be for the plovers, there are animals whose evolutionary
environment was so variable that those who were able to represent their
goals and their means to achieve those goals distinctly were better fit than
those who relied on evolutionarily selected strategies for success: human
beings. Did this trait evolve after the hominid and primate lines split or
before?

It will come as no surprise that my answer to this question is that the
trait evolved before the split. The evidence needed to demonstrate the
presence of distinct representations of goals and means to achieve those
goals is variation in behavior that cannot be explained by the interaction
of a few simple conditionals. Chimpanzee feeding behavior is suggestive in
this regard. The chimpanzee population occupies several different niches,
each with different sources of food. For example, some chimpanzees live
in the relatively austere region of Sierra Leone in West Africa in which
they have found the fatty fruit of the Kapok tree to be an important
resource. Some of these chimpanzees have found that using sticks to cover
their feet makes accessing the fruit on the thorny trees to be a less painful
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experience. Chimpanzees in other regions eat nuts, which requires that
they learn how to crack open the nuts in order to reach the meat. Some
chimpanzees “fish” for termites by stripping leaves from sticks of a certain
size, inserting the sticks into the termite mounds and then carefully maneu-
vering the sticks to withdraw them with the termites still attached (care is
needed so that the termites aren’t brushed off the stick in the process of
removing it from the mound). As Matsuzawa and Yamakoshi () report,
chimpanzee feeding behavior is both varied and determined by their envi-
ronment. They describe two communities, the Bossou and the Nimba,
which live approximately  kilometers from each other, separated by
– kilometers of savannah. The Nimba crack and eat the fruit of the
Carapa Procera tree, the Bossou eat the leaves, flowers, and gum on the
trunk, but not the nut in the fruit; Bossou use twigs to dip for Safari
ants (they strip the twig of leaves), but the Nimba do not dip for Safari
ants although they are available (and neither group fishes for termites);
the Bossou use leaves for drinking water, but the Nimba do not. This
is just a sample of the variations found in chimpanzee feeding behavior
between different groups. This variation is too great – especially between
populations that are so close to each other that genetic intermingling seems
likely – for it to be explained by a series of evolutionarily (and thus genet-
ically) determined conditionals; instead, their feeding behavior is more
closely structured by the food that is available in their current environment
and the trial and error that comes with associating new representations
with old goals, with adopting new means to achieve those old goals.

Of course, while this variation in chimpanzee habitat and the consequent
variation in chimpanzee feeding behavior suggests that the chimpanzee
feeding behavior is a result of their representations of their goals and means
to achieve those goals, it is only suggestive of this conclusion. Perhaps there
is some other way that evolution has equipped these animals to achieve their
goal of attaining food in diverse environments. Suppose this is the case.
Then we are left with a puzzle: both humans and chimpanzees are able to
adapt their behavior to meet their goals in various environments. According
to this supposition, chimpanzees do so without distinct representations of
their goals and means to achieve their goals. Humans, on the other hand,
do distinctly represent their goals and means to achieve their goals. What
was the engine driving the selection of this trait in human beings? It could
not have been the advantage in fitness an organism gains by being able

 See Alp (). I discuss this behavior further in section .
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to respond appropriately in various environments; the ancestral condition
already provided this advantage.

Absent any satisfactory solution to this puzzle, that both humans and
chimpanzees have the ability to achieve their goals despite variations in their
environments suggests the same traits support this ability in both species,
namely that chimpanzees and human beings both represent distinctly their
goals and their means to achieve those goals.

It should be noted that a possible solution to this puzzle is selection for
language use. According to this proposal, primitive language use somehow
led to primitive use of representations, which then better enabled language
use, and so, through selection for minds better able to use language, there
was also the development of distinct representations of goals and means to
achieve those goals. If this is right, then chimpanzees – a species in which
there was no selection for language use – are able to adapt their behavior to
meet their goals in different environments without distinct representations
of their goals and means to achieve those goals, whereas human beings
do have distinct representations as a consequence of selection for language
use. Discussing this proposal fully would take me too far afield here, but it
is worth noting that it merely shifts the argument from one about evidence
for the presence in animals of distinct representations of goals and means
to achieve those goals to one about evidence for primitive language use in
animals. For key to this proposal is that there was no selection for primitive
language use in animals. If we think that primitive language use led to the
ability to represent one’s goals and means to achieve those goals distinctly,
and we also think that some animals have primitive language use, then this
proposal merely describes how distinct representations might have evolved,
but it doesn’t place that evolution before the hominid/primate split. What
we need is evidence that some animals have (or lack) the ability to represent
their goals and means to achieve those goals distinctly.

4. goal-directed behavior in animals

In section ., I argued that evidence that an animal’s behavior is caused
by its beliefs and desires is provided by the animal’s ability to recruit new

 I am indebted to Tad Zawidzki for raising this objection.
 See Allen and Saidel () for an argument that primitive elements of language can be found in

animals. It is worth noting as well that this proposed solution to the puzzle violates the assumption
I made at the beginning of this section, that the trait of having distinct representations of one’s goals
and means to achieve those goals was itself directly selected for. Of course, if the solution works,
then the assumption is incorrect.
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means to achieve old goals. This learning is evidence that the animal has
separate representations of its goals and the means by which it might achieve
those goals. In this section I present five examples of animals adopting new
behaviors, one involving monkeys, the others involving chimpanzees and
bonobos. All but the last of these examples feature wild animals observed
in their natural habitat (although the first involves some interaction with
humans). I argue that these are demonstrations of the kind of learning that
is relevant here, thus that at least this behavior was caused by these animals’
beliefs and desires.
() A notorious example is that of the sweet-potato-washing macaques

of Koshima Island, Japan. These macaques were provided with sweet
potatoes (for food) by their caretakers. The potatoes were deposited in
the sand, which resulted in their being covered with sand. Most of the
macaques would brush the sand off the sweet potatoes before eating.
However, in , Imo, an -month-old female, began bringing her
food to a stream to wash it before eating it. Soon (about a month
later) one of Imo’s playmates (fellow juveniles) started washing sweet
potatoes, followed (within two more months) by Imo’s mother and
another playmate. Eventually – within a decade – sweet-potato-washing
became common in the troop.

Sweet-potato-washing was not the only novel behavior Imo intro-
duced to her troop. The macaques were also provided with wheat,
which also became sandy and thus, we can assume, unpleasant to eat.
Imo learned to carry the wheat to the water and drop it in. The heavier
sand fell to the bottom while the lighter wheat floated on the surface.
She then retrieved and ate the wheat. This placer-mining behavior
also spread through the troop, albeit more slowly than did the potato
washing.

() Rosalind Alp () reports observations of chimpanzees in Tenkere,
Sierra Leone, West Africa using sticks as quasi-shoes. The range these
chimpanzees occupy is poor in food resources, which means that the
fat-rich fruit of the Ceiba pentanda (Kapok) tree is a valuable source
of nutrients. However, feeding on the fruit has to be very painful, as

 There are many suggestive examples I do not discuss here, including, in addition to primates,
animals in other families.

 There has been considerable debate about the best explanation of the sweet-potato-washing behavior
exhibited by the Koshima macaques. For a small sample, see the discussion below.

 Was the behavior truly novel? Does Imo truly deserve credit for introducing this behavior? Was Imo
a cognitively gifted individual who single-handedly changed the behavioral patterns (and perhaps
the evolution) of her troop? I discuss these and related issues below. I argue that the answer to these
questions doesn’t matter for my purposes.
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the branches of the tree are covered with thorns. Alp reports observing
several individuals removing bare branches, gripping them between
their greater and lesser toes, and using the branches to protect their
feet as they perched on the tree, feeding on the fruit. These individuals
would continue to hold the branch with their toes as they stood and
reached for more fruit, even as the foot was no longer resting on the
tree, positioning the branch under the foot again as they returned to
squatting and eating. Alp also observed individuals placing a similar
branch for use as a seating platform.

Unlike the washing behavior of the macaques, the use of a branch
as a protective tool did not spread through the population (at least not
as of the time of Alp’s report), nor was it common for the individuals
who did use it: for example, one individual used a “stepping-stick” for
only about ten minutes of several hours during which Alp observed
him feeding in the Kapok tree.

() As noted in Section , evidence of chimpanzee nut-cracking behavior is
widespread. Christophe Boesch () observed chimpanzees learning
to crack nuts. Nut-cracking involves placing a nut on an appropriate
(usually stone) surface – the anvil – and then hitting it with another
stone or a branch – the hammer. Boesch notes that although chim-
panzees generally carry their hammers with them, mothers with -year-
old infants will often leave their hammers behind, by their anvils, while
they forage and their infant also remains near the anvil. This carries
some risk: other chimpanzees may steal the hammer, or the infant may
use and damage or refuse to return the hammer, forcing the mother
to find a new hammer. Boesch also observed mothers placing nuts on
the anvil for their young, as well as a mother stopping her child from
trying to open a nut haphazardly placed on the anvil until she had
cleared the anvil off and replaced the nut carefully.

Boesch’s most striking observation was of an apparent instance of
teaching:

On  February , Ricci’s daughter,  year old Nina, tried to open nuts with
the only available hammer, which was of an irregular shape. As she struggled
unsuccessfully with this tool, alternately changing her posture, hammer grip
and the position of the nut, Ricci was resting. Eventually, after  min of
this struggle, Ricci joined her and Nina immediately gave her the hammer.
Then, with Nina sitting in front of her, Ricci, in a very deliberate manner,
slowly rotated the hammer into the best position with which to pound the
nut effectively. As if to emphasize the meaning of this movement, it took her
a full minute to perform this simple rotation. With Nina watching her, she
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then proceeded to use the hammer to crack  nuts (of which Nina received
six entire kernels and a portion of the other four). Then Ricci left and Nina
resumed cracking. Now, by adopting the same hammer grip as her mother, she
succeeded in opening four nuts in  min. Although she had difficulties and
regularly changed her posture ( times), she always maintained the hammer
in the same position as did her mother. (Boesch [], p. )

() Tetsuro Matsuzawa () reports two cases of tool construction, one
of which involves using a tool to create a tool. In the first, chimpanzees
broke either their hammer or their anvil during nut-cracking and then
chose one of the pieces to use as a new hammer. One might think that
this is merely a case of replacing a broken hammer with an available
stone tool, but on some of these occasions, the original hammer did
not break: the anvil broke and the chimpanzee recognized one of
the resulting pieces as a better hammer than the one s/he had been
using.

Matsuzawa also observed three separate chimpanzees using a stone
wedge to prop up the anvil, thus making the surface of the anvil more
level and the anvil more stable.

() Finally, Susan Savage-Rumbaugh, Nicholas Toth, and Kathy Schick
() report that they were able to teach Kanzi, a domesticated bonobo
who has learned some sign language, how to knap stone. Knapping
stone is the process whereby our Stone Age ancestors (Homo sapiens)
would strike one stone on another in order to create arrowheads and
spear points. Toth demonstrated knapping for Kanzi, and they moti-
vated Kanzi by providing him with a box with grapes inside. Kanzi had
to knap stone to manufacture a tool which he could then use to open
the box to fetch his reward. He was able to do so.

In each of these examples the animals take an old goal and adopt a new
means to achieve that goal. Several aspects of the newly adopted behaviors
are worth noting. First, even though the goals all involved acquiring food,
of these behaviors – washing food, placing a stick under one’s feet, cracking
nuts this way rather than that way, replacing a hammer, propping an anvil,
and knapping stone – only cracking nuts is part of the typical behavioral
repertoire associated with feeding. Remember the puzzle Breland and Bre-
land () encountered: when the reward was food, they were unable to
condition their subjects to perform behaviors not typically associated with
acquiring food in order to receive the reward. Even if, as some commenta-
tors have observed, some of these novel behaviors are not completely novel
to these animals, they are now performing these behaviors in order to
achieve goals toward which they were not originally directed. That means
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that even if the means to achieve the goal is not new, the animals are
creating new means–ends pairings.

As I remark above, the exploits of the Koshima Island macaques are
notorious. Many commentators are incredulous, doubting that this behav-
ior is genuine as described. For just one example, consider Galef (),
who suggests that the behavior of the Koshima macaques might be the
result of rewards from their caretakers, that those who wash their sweet
potatoes might be fed first. (But see de Waal [] for an opposing view.)
Even if this is so now, it wasn’t the case then: Imo did not learn to wash
her food as a consequence of conditioning. Conditioning works by rein-
forcing the association of a behavior with a stimulus. The association of
the behavior and stimulus cannot be reinforced if it does not already exist.
Thus conditioning cannot explain the novel behavior that Imo initiated;
at best it might explain Imo’s continued potato-washing.

This response to Galef ’s challenge illustrates my general response to
challenges of this sort. I think these challenges miss the true significance
of the newly adopted behaviors in protesting that these behaviors are not
wildly significant. Imo may not have been a macaque Leonardo, inventing
strategies generations ahead of her peers; it is significant enough that she
initiated a new behavior, that she learned a new association of a behavior
and a goal. Mithen (), for example, worries about the chimpanzee
creation of tools, such as sticks used to fish for termites, that their tools
are not as complex as those humans create, that the movements used to
create them are the same as movements used to perform other behaviors,
that each tool is used for just one task rather than being adaptable for
use in achieving other goals, and that chimpanzee tool-learning behavior
is laborious, rather than intuitive. Of course, he is correct about each
of these observations, but despite this, in creating and in learning how to
create tools, those chimpanzees are forming new representations of ends
and means to achieve those ends. This is only possible if they have beliefs
about their environment and desires toward the achievement of which their
behavior is directed.

One might object that these examples of learning are simply instances
of “monkey see, monkey do” imitation. Perhaps primates are wired by
evolution to copy behaviors of those around them, and so instead of
adopting a new behavior as a means to achieve a goal, implicating the
separate representation of the behavior and the goal, these are examples

 Mithen’s conclusion is that chimpanzees lack what he calls “technical intelligence,” which human
beings have. Perhaps he is right about this, but this is beside the point here.
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of primates merely mindlessly copying the behavior they observe. Several
details of these examples make this interpretation unlikely.
() The other members of Imo’s troop did not imitate her immediately.

In fact, it took a month for even one other macaque to wash sweet
potatoes, several months for others to join in, and years for the entire
troop to adopt the behavior. Moreover, when Imo initiated another
novel behavior, the troop took even longer to adopt the behavior. If
this were simply an example of behavior being mimicked, we would
expect other members of the troop to copy the behavior, even if they
did not adopt the behavior, much earlier.

() The first Tenkere chimpanzee to use a stepping-stick was not copying
any behavior in doing so, and if other members of the group copied
him, they did not do so in any obvious fashion. He used the stick in
front of others, who continued to feed with their feet unprotected.

() Nina did copy her mother’s grip on the hammer, but, as Boesch notes,
she did not copy other aspects of her mother’s behavior; she had diffi-
culties cracking the nuts even after her mother showed her the proper
grip, difficulties which led to her changing her posture several times as
she cracked nuts. Imitation this is, but it is goal-directed imitation, not
rote copying.

() Propping the anvil is, like creating a stepping-stick and washing sweet
potatoes, a novel behavior that could not have arisen as a consequence
of copying. Each of these behaviors is also unlikely to come about as
result of chance.

I think the conclusion here is clear. These are examples in which the
animals are able to retain a goal while adopting a new method of achieving
that goal. This means that they represented the goal and the means to
achieve that goal distinctly. I think that we can truly say of these animals
that they wanted to achieve their goals and that they had beliefs about how
to do so.

5. concluding remarks

I have focused my attention on the goals toward which behavior is directed
without saying much about representations of the means to achieve these
goals. One might naturally wonder if the learning that I am highlighting
might not be possible without representations of one’s means to achieve
one’s goals at all. If an animal has a representation of a goal which is
not tied to a particular behavior, could it not maintain that goal while
adopting new behaviors aimed at achieving the goal without representing
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the behaviors? This seems right: much of what we do, we apparently do
without representing our activity. For example, we reach with our hands
just so to grab a glass, and if the glass is too large or too small, we alter
our grip without thinking about it. Perhaps the learning I describe above
is similarly an unrepresented adjustment.

In fact, the learning I have described could not be this sort of unrep-
resented adjustment. Hammering open nuts is not a slight adjustment
from termite-fishing (or whatever means of foraging the ancestors of nut-
cracking chimpanzees used). Nor could it be a conditioned response to
a novel environment. As discussed above, conditioning reinforces pre-
existing behaviors, but we don’t see evidence of nut-cracking behavior in
those chimpanzees that don’t crack nuts: the behavior is not there to be
reinforced. Moreover, were conditioning the explanation for the kind of
learning cited in section , then we would expect more random behav-
iors prior to conditioning, and there is no evidence of that. The Tenkere
chimpanzees who fashioned “stepping-sticks” were not randomly behaving
only to stop when their behavior was reinforced (by pain-free eating). If
anything, their behavior was exactly the opposite of this: they ate (with
pain), they stopped eating, fashioned a “stepping-stick,” and then com-
menced eating again. Then they abandoned the “stepping-stick” despite the
reinforcement that supported its use. These examples of learning are illustra-
tions of problem-solving behavior involving representation of solutions, of
means to achieve goals, rather than mindless actions that happen to hit
upon means to achieve goals.

The story doesn’t end here. Human mental representations are often
described as “propositional attitudes.” They can be manipulated in ways
that resemble a language. Can the same be said for animal mental repre-
sentations? Humans don’t merely believe and desire; we also hope, fear,
anticipate, and engage in a variety of mental attitudes so complex that they
can only be described by complex German words (e.g., “schadenfreude”).
Is the same true for animals? Human mental states exhibit opacity. Do
animals’? These are questions for further study. For now, I have argued that
we see in some animal behavior evidence that the animals are behaving in
a goal-directed fashion, and that therefore they are making use of repre-
sentations of means to achieve their ends and representations of their ends
in order to satisfy their goals. This means that we are right to attribute to
these animals beliefs and desires in order to explain this behavior.

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/CBO9780511819001.003
Downloaded from https://www.cambridge.org/core. University of Toledo, on 09 Dec 2019 at 06:34:16, subject to the Cambridge Core terms of

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511819001.003
https://www.cambridge.org/core

