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Abstract The vocalizations of chimpanzees have long been thought to be largely 
genetically predetermined and therefore unlearnable, involuntarily produced, 
and broadcast indiscriminately. Tomasello (2008) has recently written that, while 
chimpanzee vocalizations share these constraints and limitations with the vocal 
displays of all other non-human animals, the attention-getting gestures of chim-
panzees are an “evolutionary novelty” because they are, in his estimation, capable 
of being produced intentionally. As such, chimpanzee gestures are highly signifi-
cant to discussions of animal cognition and the evolution of human communica-
tion. This chapter challenges Tomasello’s grounds for restricting this evolutionary 
novelty to the gestural modality. I argue that, in fact, recent evidence suggests that 
there is a significant functional difference between certain chimpanzee vocaliza-
tions and the vocal displays of other animals and that, based on Tomasello’s own 
criteria for intentionality, gestures do not appear to have a monopoly on intentional 
communication in chimpanzees. Ultimately, this chapter aims to provide grounds 
for a multimodal account of the evolution of human communication. I conclude by 
suggesting that although there is reason to doubt that chimpanzees can communi-
cate intentionally, there is no more reason to doubt this ability in the vocal modal-
ity than there is in the gestural modality.
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1  Questioning an “Evolutionary Novelty”

It has long been recognized that chimpanzees, along with other great ape 
 species,  possess  a  remarkable  capacity  for  gestural  communication. While  the 
vast majority of non-human communicative acts are inextricably bound up with 
specific  emotions,  contexts,  and  environmental  cues  (Janik  and  Slater  1997; 
Cheney and Seyfarth 2010), the past 30 years of work in primatology have pro-
vided suggestive evidence that certain gestures of both wild and captive chim-
panzees are produced voluntarily and with great circumstantial flexibility [see 
Pollick  and  de  Waal  (2007), Arbib et al. (2008), and Tomasello (2008) for 
reviews]. Further, much work has been done to substantiate the view that novel 
gestures are capable of being learned [see Tomasello (1996, 2008) for reviews], 
socially  inherited  (Pollick  and  de  Waal  2007), and combined to construct a 
“simple syntax” (reviewed in Tomasello 2008). Perhaps most impressively, cer-
tain chimpanzee gestures appear to be produced “dyadically,” i.e., with sensitiv-
ity to the attentional state of the recipient. Liebal et al. (2004) found that, when 
gesturing to both humans and conspecifics, chimpanzees will reliably exercise 
the following process: Attempt one gesture, monitor the receiver’s response, and 
if necessary, walk around  the  receiver  and  repeat  the gesture or  try  a different 
one. As Tomasello (2008:  30)  notes,  “This  shows  persistence  to  a  goal  with 
adjusted means as necessary—the prototype of intentional action.” The fact that 
chimpanzees appear to employ “practical reasoning” in gestural communication 
strongly suggests that they possess a theory of mind, i.e., that they attribute 
mental states such as attention to others (Tomasello 2008;  Premack  and 
Woodruff 1978).1 Chimpanzee gestures are, therefore, highly significant to dis-
cussions about animal minds and the evolution of human communication. 
According to Tomasello, “attention to the attention of the other during commu-
nication is unprecedented in non-primate, and maybe even non-ape, communi-
cation” (33).

It is because of this fact that Tomasello (2008) draws a “sharp contrast” 
between the attention-getting gestures of chimpanzees (which he calls “intentional 
signals”), and the mere “communicative displays” that encompass all other acts 
of animal communication. Setting aside any contentious terminological issues for 
the moment, Tomasello’s view is that there is no functional difference between 
deer  horns,  peacock  tails,  bee  dances,  teeth-bearing,  and,  salient  to  this  chapter, 
all animal vocalizations including those of non-human primates, song birds, and 
cetacea. Tomasello’s claim that the gestures of chimpanzees are an “evolutionary 
novelty” is therefore a very strong one. It is also, perhaps surprisingly, not very 

1  Since Premack and Woodruff’s original discussion, “theory of mind” has been used to describe 
and/or explain an extensive range of phenomena. In the interest of clarity, I purport here to use 
the term exactly as Tomasello (2008) does in its relationship to what he calls “intentional sig-
nals.” For  a  discussion of Tomasello’s  understanding of  theory  of mind  and  its  significance  to 
intentional signals see Sect. 2 below.
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controversial in the modern literature. The view that chimpanzee  vocalizations 
are, for the most part, unlearnable, inflexibly tied to emotions, involuntarily pro-
duced, genetically predetermined, and broadcast indiscriminately, is in fact 
widely accepted [see Arbib et al. (2008), Hammerschmidt and Fischer (2008), and 
Cheney and Seyfarth (2010) for reviews].

There are, however, studies as recent as this year that support a contrary posi-
tion on the communicative potential of chimpanzee vocalizations. In response 
to Tomasello’s view, I argue here that there is a significant functional difference 
between certain vocalizations of chimpanzees and the vocal displays of other 
animals. Gestures do not have a monopoly on intentional communication in non-
human primates (henceforth primates). This chapter suggests both that certain 
vocalizations of chimpanzees satisfy all of Tomasello’s criteria for intentional sig-
nals and that any skepticism pertaining to the intentionality of these vocalizations 
applies equally to their gestural counterparts. If this claim can be substantiated, 
Tomasello’s (2008) argument that the origins of human communication emerged 
primarily from primate gestures may demand revision.

The most common argument against the evolutionary relevance of the great 
ape  vocal  modality  is  a  physiological  one  [see  Hammerschmidt  and  Fischer 
(2008)  for  a  review].  Like  all  non-human  animals,  great  apes  have  very  lim-
ited  flexibility  in  vocal  production  (Cheney  and  Seyfarth  2010). So although 
chimpanzees have, for instance, been shown to socially inherit novel whistling 
behavior (Crockford et al. 2004) and flexibly employ goal-oriented “raspberry” 
lip-purses to achieve communicative ends (Leavens et al. 2004;  Russell  et  al. 
2005; Hostetter et al. 2007), in this chapter I follow Hopkins et al. (2007) in dis-
tinguishing “vocalizations” from mere “sounds” such as lip-smacks and whistles 
and restrict the evidence considered to vocal signals generated with use of the 
vocal cords.

The general trajectory of this chapter proceeds as follows. Since Tomasello 
(2008) is not explicit about the criteria he uses to distinguish “communicative 
displays” from “intentional signals,” I begin by deriving three general criteria 
from his argument. These are the presence of (1) social and asocial learning in 
the ontogenetic development of signaling behavior, and (2) contextual flexibility 
and  (3) attention  to  the attention of  the  receiver during signal production.  I  then 
provide what I hope to be compelling evidence that great apes may be capable of 
vocalizations that meet all of these criteria and thus should, by Tomasello’s own 
account, be classified as intentional signals that differ significantly from common 
vocal displays.

It is imperative to note that my argument here is not that the vocal signals of 
chimpanzees are as flexible or even as evolutionarily significant as chimpanzee 
gestures, but rather that Tomasello’s arguments against their communicative poten-
tial are unjustified. To this end, I conclude by suggesting that although there is 
reason to doubt that chimpanzees can communicate intentionally, the fact that they 
utilize attention-getting (henceforth AG-) vocalizations in ways that are function-
ally equivalent to AG-gestures demonstrates that there is no more reason to doubt 
intentionally in the vocal modality than in the gestural modality.
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2  “Communicative Displays” and “Intentional Signals”

Tomasello (2008) unfortunately does not list any specific criteria that distinguish 
“communicative  displays”  from  “intentional  signals.”  Rather,  he  tends  toward 
defining gestural signals negatively in relation to what he calls “vocal displays.” 
This section aims to identify and make explicit the criteria that appear to be tacitly 
operating in his argument in order to apply them in subsequent sections.
Defined as broadly as possible, a signal is any sign or indication of a given state 

of  affairs.  In  the  animal  kingdom,  pelt  coloration,  nest  construction  style,  beak 
size, vocalizations, and gestures are all signals because they all convey informa-
tion. There is therefore a very important sense in which all animal displays simply 
are signals. That said, discussions of the evolution of human communication will 
inevitably demand more precise terminology. This is because intentionality, vol-
untarism, and developmental and contextual flexibility now become highly salient 
traits in the psychology of both senders and receivers. Tomasello largely avoids the 
task of psychologically carving up the world of animal communication by draw-
ing a very thick line in the sand. Any signal that is not produced intentionally is a 
display:

Communicative  displays  are  prototypically  physical  characteristics  that  in  some  way 
affect the behavior of others, such as large horns which deter competitors or bright colors 
which attract mates. Functionally, we may group with displays reflexive behaviors that are 
invariably evoked by particular stimuli or emotional states and over which the individual 
has no voluntary control. Such inflexible physical and behavioral displays, created and 
controlled by evolutionary processes, characterize the vast majority of communication in 
the biological world (14).

In “sharp contrast,” Tomasello writes that “intentional signals”…

…are chosen and produced by individual organisms flexibly and strategically for particu-
lar social goals, adjusted in various ways for particular circumstances. These signals are 
intentional in the sense that the individual controls their use flexibly toward the goal of 
influencing others (14).

It is worth highlighting here that Tomasello—presumably for clarity—is using 
the word “signal” to demarcate volitional or intentional modes of communication, 
while “display” is used exclusively in reference to communicative signs that the 
signaler has no control over.  I will stick  to Tomasello’s  terminology in what fol-
lows. Though Tomasello does not explicitly classify primate vocalizations as dis-
plays, textual evidence that he classifies them as such is evident in the following 
“(many gestures) are as genetically fixed and inflexible as primate vocalizations—
and thus should be called displays—an important subset are individually learned 
and flexibly used, especially in the great apes, and so may be properly called 
intentional signals” (20). It is clear then that while displays and intentional signals 
both share the function of influencing the behavior of others, the latter possess two 
inextricable qualities: volitional flexibility, i.e., “the individual controls their use,” 
and agent-directed behavior with “the goal of influencing others.” Note that for 
Tomasello a theory of mind is implicit in the latter. In order to intentionally alter 
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“the attentional state of the recipient, (…) the communicator needs some kind of 
cognitive model of how the recipient perceives the signal and acts as a result” (45). 
It is therefore evident that for Tomasello, the production of intentional signals 
involves  second-order  intentionality  (Dennett  1987). Namely, in order for their 
signals to modify not just the behavior, but also the mental states of others, the 
signaler must possess an understanding of both their own mental states and those 
of others, e.g., alarm calls are intended to alter an ignorant receiver’s knowledge 
of the situation, and cause them to flee because of this new information. Second-
order intentionality is contrasted with first-order intentionality, where signals are 
produced with a desire to influence the behavior of others but, crucially, the sig-
naler need not understand the mind of the receiver in order to predict and recog-
nize the behavioral effects of their signal, e.g., the receiver flees. Tomasello (2008) 
appears  to  suggest  that  chimpanzee  vocalizations,  like  all  “communicative  dis-
plays,” are produced with zero-order intentionality; namely, the signaling behavior 
is purely reflexive and is involuntarily produced with zero mentality attributed to 
the receiver(s). Since chimpanzee gestures are often produced with persistence and 
attention to the attention of the receiver—behavior that best exemplifies second-
order intentionality—Tomasello uses behavior of this nature as his primary crite-
rion for intentional signals.
On  a more  foundational  level,  Tomasello  (2008:  21)  identifies  a  strong  con-

nection between volitional flexibility and advanced capacities for signal learning. 
Whether or not a given behavioral  trait  requires  learning can be a strong  indica-
tion as to whether that trait is genetically determined, and as a result, the extent 
to which its production may be voluntary or intentional. Tomasello thus uses the 
presence of social and/or asocial learning in gestural communication, and the 
apparent  lack  of  this  characteristic  in  the  chimpanzee  vocal modality,  as  further 
evidence for the lack of intentionality in the latter.

It is clear then that if a signal is capable of being learned and utilized flexi-
bly with persistence and attention to the attention of the other, that signal satisfies 
Tomasello’s criteria for intentional production. As mentioned above, this chapter 
confronts these criteria beginning with social learning, continuing on to communi-
cative flexibility, and finally engaging intentional production. It is worth stressing 
that Tomasello denies that the vocalizations of great apes satisfy any of these cri-
teria. According to Tomasello, the modality of ape gestures “contrasts totally with 
their unlearned, inflexible, and emotional vocalizations indiscriminately broadcast 
to the world” (320).

3  Social and Asocial Learning

In Origins of Human Communication, Tomasello spends a considerable amount 
of time providing evidence that chimpanzees are capable of learning novel ges-
tures—a feat unavailable to the vocal modality. This is presumably because, 
according  to Hammerschmidt  and Fischer  (2008:  93),  a  “prerequisite  for  a  high 
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degree of (communicative) flexibility is learning, in terms of both production and 
comprehension.” The capacity for social and/or asocial learning is therefore a logi-
cal precondition for both flexibility and intentionality in primate vocalizations. 
The overarching goals of this section are to demonstrate that the existing evidence 
in support of vocal learning in chimpanzees is (1) comparable to the evidence in 
support of learning in chimpanzee gestures, and (2) currently insufficient to justify 
Tomasello’s conclusions on the matter.

The parameters of which acts of behavioral transmission should be classified 
as instances of “social learning” have been the subject of considerable debate. 
As Galef (1976) observed, interactions among conspecifics in several species 
are  known  to  affect  the  acquisition  and  expression  of  complex  behaviors. There 
is clearly a difference, however, between a social influence on the use or appli-
cation of “innate” behaviors and behavior that either is itself modified or that 
would not exist if the subject were not socialized to exhibit it. In their oft-cited 
paper on  social  learning  in animals,  Janik and Slater  (1997) usefully distinguish 
between “contextual learning” and “production learning.” The former refers to 
learned modifications in the contextual usage of the signal, and the latter “refers 
to instances where the signals themselves are modified in form as a result of expe-
rience with those of other individuals.” Vocal learning, they argue, “is defined 
by production learning in the vocal domain.” In order for a vocalization to be 
classified as “socially learned,” then, I submit that it must either be (1) a novel 
vocalization that is only used in particular groups of conspecifics, (2) a vocaliza-
tion  that  individuals  do  not  develop when  raised  in  isolation,  or  (3)  an  idiosyn-
cratic vocalization shared primarily by  the mother and her own offspring. While 
species  that meet any or all of  these criteria are extremely  rare  [see Cheney and 
Seyfarth (2010) for comments], the well-documented case of the zebra finch has, 
for instance, demonstrated that production learning of vocalizations does occur 
outside of the human domain. The juvenile zebra finch will learn the complex, idi-
osyncratic calls of its mother during its first few weeks and then will begin to lose 
them with  age  as  its  hearing  deteriorates  (Fehér  et  al. 2009). The zebra finch is 
thus a paradigm case of vocal production learning in the animal kingdom.

Though he is not explicit about this, Tomasello appears to use “production 
learning” as his criterion for social learning. Support for this claim is may be iden-
tified in Tomasello’s two major arguments about the relative uniqueness of chim-
panzee gestures. First, “individuals with significant human contact invent or learn 
different  kinds  of  novel  gestures  quite  easily,”  and  second,  “there  are many  and 
very large individual differences in the gestural repertoires of different individuals 
of the same species, even within the same group, including some idiosyncratic ges-
tures produced by single individuals” (21). Tomasello then contrasts these points 
with claims that “within any monkey and ape species all individuals have the same 
basic vocal repertoire, with essentially no individual differences in repertoire,” and 
that  “monkeys  raised  in  social  isolation  and  monkeys  cross-fostered  by  another 
species (…) still produce their same basic species-typical vocalizations” (16).

I submit that Tomasello’s first claim is false and that his second claim is 
deceptively used and largely irrelevant to his argument. I will confront these two 



201Reevaluating Chimpanzee Vocal Signals

claims in reverse-order beginning with the latter. In their comprehensive  overview 
of  research  in  primate  vocalizations,  Hammerschmidt  and  Fischer  (2008:  94) 
observe that “Most of the evidence accumulated about vocal development comes 
from  studies  on monkeys, while  little  is  known  about  the  vocal  development  of 
apes.” Tomasello himself actually recognizes this strong asymmetry in the avail-
able data (Tomasello and Zuberbuhler 2002). While it is true that monkey vocali-
zations almost certainly do not demonstrate production learning—e.g., squirrel 
monkeys  deafened  at  birth  acquire  structurally  equivalent  calls  to  normal  mon-
keys  (Winter  et  al.  1973)—notably, the same is true of monkey gestures, which 
are largely identical across species (Arbib et al. 2008). Indeed, the general con-
sensus  among  primatologists  is  that monkey  and  ape  species  differ  significantly 
in cognitive capacity and communicative modality [see Arbib et al. (2008) for a 
review]. Tomasello’s use of the limitations of monkey vocal development is there-
fore not sufficient to support his claim that ape vocalizations are “unlearned” or 
“not individually learned” (Tomasello 2008: 320, 33). This claim brings me to my 
second point, which is that though they are few in number, there do exist studies 
that suggest a marked capacity for social and asocial vocal production learning in 
chimpanzees.

Tomasello’s claim that within ape species “all individuals have the same basic 
vocal repertoire” is challenged on a number of levels. First, Leavens et al. (2004) 
demonstrated that captive chimpanzees produce “novel” grunts that vary in tone, 
timbre, and length previously unheard in the wild.2 A number of studies since have 
corroborated Leavens et al.’s interpretation that these vocalizations appear to be 
used exclusively among captive chimpanzees toward humans for “attention-get-
ting”  purposes  (Russell  et  al.  2005; Hostetter et al. 2007;  Hopkins  et  al.  2007; 
Taglialatela et al. 2012). Until recently, primatologists have been in the dark as to 
potential causal explanations for the emergence of these signals unique to apes 
raised  in captivity. One plausible hypothesis  is offered by Leavens et  al.  (2010), 
who argue that some captive apes learn, asocially, how to solve a problem unique 
to their environment. In the wild, chimpanzees can attain food whenever they 
want; only in captivity do they often need to ask for it. It is therefore possible that 
captive chimps are spontaneously learning to use AG-vocalizations (and humans) 
as tools to achieve desired ends outside their natural environment.

In a recent paper entitled “Social learning of a communicative signal in captive 
chimpanzees,” Taglialatela et al. (2012) offer data in support of social transmission of 
AG-vocalizations. This study found that juveniles raised by their biological mothers 
in captivity are far more likely to exhibit these novel vocalizations than those juve-
niles raised by humans in a nursery environment. Further, a strong correlation exists 

2 Note that I am referring here to what are commonly referred to as “extended food grunts” and 
not “raspberry” sounds since only the former employ the vocal chords. Though raspberry sounds 
have never been observed in the wild and serve the same AG-function as novel grunts, they 
involve only a pursing of  the  lips. The appropriate place of whistles and  lip-smacks  in discus-
sions of the evolution of human communication is certainly interesting yet remains beyond the 
scope of this chapter.
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between which of the two basic AG-vocalizations the mother typically uses and the 
one picked up and utilized by the infant. From these discoveries the authors conclude 
that, “These data support the hypothesis that social learning plays a role in the acqui-
sition and use of communicative vocal signals  in chimpanzees”  (3). Captive chim-
panzees therefore exhibit novel vocalizations previously unheard among conspecifics 
in the wild and there is a strong correlation between idiosyncratic vocal production in 
mothers and their own offspring. As evidence for vocal production learning in cap-
tive chimpanzees, these studies challenge Tomasello’s claim that while ape gestures 
are “individually learned,” “this is not true of ape vocalizations” (33).

There have also been studies that suggest production learning in the vocalizations 
of wild chimpanzees. Using spectrographic analyses in two separate studies, Mitani 
et al. (1999) and Mitani and Nishida (1993) found significant differences in the vocal 
calls of adjacent and distal chimpanzee groups in East Africa. Crockford et al. (2004), 
moreover, found that the pant hoots of male chimpanzees living in three adjacent com-
munities  along  the  Ivory Coast  differ more  strongly  from each other  than  either  of 
them do from those of a community over 70 km away. They conclude that since nei-
ther habitat nor genetics appear to account for this difference, these chimpanzees seem 
to have “actively modified” their pant hoot structure to better facilitate in-group iden-
tification. While “actively modified” is surely a contentious interpretation of the data, 
note that even the more modest interpretation, i.e., unconscious “call convergence,” 
still demonstrates the learning and dissemination of idiosyncratic call structures 
(Marshall et al. 1999). Marler (1991), for instance, has suggested that “action-based 
learning” can selectively reinforce structural call variants in chimpanzees. Regardless 
of how one interprets this data, these findings are clearly more suggestive of Janik and 
Slater’s notion of production learning than they are of contextual learning.

Since the literature on this subject is rare and still in its nascent stages, 
Tomasello is unjustified in his conclusion that while ape gestures are “individually 
learned,” “this is not true of ape vocalizations” (33). Contrary to Tomasello’s view, 
chimpanzees appear to be capable of socially acquiring vocalizations as per the 
stringent criteria of  Janik and Slater  (1997) and in comparison with Tomasello’s 
data  on  ape  gestures.  For  instance, Tomasello’s  claim  that  apes with  significant 
human contact learn “different kinds of novel gestures” applies equally to vocali-
zations. Also, his claim that various chimpanzee groups exhibit different gestural 
repertoires is also evident in chimpanzee vocalizations. As I mentioned above, this 
is not to suggest that novel vocalizations are as easily and flexibly acquired as ges-
tures, but rather that the production of gestures and vocalizations do not differ in 
their general capacity to be learned by chimpanzees.

4  Contextual Flexibility and Smart Receivers

As mentioned above, Tomasello (2008) never offers a positive definition of volitional 
flexibility in animal minds. Instead, he tends to define volition negatively in relation 
to inflexible “vocal displays” (16). This tactic is slightly misleading since a negative 
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definition is hardly a definition at all. It is, however, understandable. As Povinelli 
and  collaborators  (Povinelli  and  Eddy  (1996),  Povinelli  and  Vonk  (2006)) have 
repeatedly pointed out,  studies  of  the workings  of  animal minds  are  almost  exclu-
sively  limited  to  interpretations  of  animal  behavior. While  the  literature  is  slowly 
incorporating more work in neuroscience, Tomasello does not present any evidence 
suggesting  that  chimpanzees  lack  neurological  capacities  for  “volitional”  commu-
nication. Tomasello’s means of defining volitional flexibility is therefore to contrast 
various communicative behaviors: A “signaler has intentional control over the signal” 
(13) rather than being “controlled by evolutionary processes” (14) if the signal is not 
“ritualized” or accompanied by an external stimulus or an emotion (16–17). As such, 
he claims, AG-gestures are ideal candidates for volitional flexibility because they 
occur in a wide variety of contexts, most of which are non-urgent and divorced from 
impulsive emotions. Tomasello thus argues that while vocalizations have an evolu-
tionary history of association with urgent functions such as alarm calls and mediat-
ing conflict, chimpanzees occasionally use AG-gestures to call attention to displays 
that initiate common, everyday activities such as sex, play, nursing, begging, and 
grooming (20). Tomasello’s principle criterion for volitional flexibility is therefore the 
capacity to use a signal in contexts that are not ritualized or emotionally urgent.

Tomasello understands the apparent contextual limitations of chimpanzee 
vocalizations and the non-emotional expression of these vocalizations to be inti-
mately  related: “the connection between a vocal call and  its eliciting emotion or 
situation is mostly very tightly fixed; non-human primates do not vocalize flex-
ibly by adjusting to the communicative situation” (16–17). For concrete evidence 
of  this  claim,  Tomasello  again  relies  almost  exclusively  on  monkey  data  (18–
20). For  reasons discussed  in  the previous  section,  this move  is  ultimately  inad-
equate  to make  his  point. The  only  additional  evidence  that Tomasello  provides 
with respect to chimpanzees is a field observation made by Jane Goodall in the 
1980s that “The production of a sound in the absence of the appropriate emotional 
state seems  to be an almost  impossible  task  for a chimpanzee”  (17) and  the  fact 
that  chimpanzees make  pant  hoot  calls  in  the  presence  of  food  even when  eve-
ryone else  is  already present. However,  as  the authors of  this  latter  study  (Clark 
and Wrangham 1994)  suggest  these  pant  hoots  are more  likely  signals  of  status 
than alarm calls. Tomasello is therefore unjustified in using this example alongside 
those of alarm calls to (surreptitiously) suggest the emotional inflexibility of chim-
panzee vocalizations.

These two sources are the extent of Tomasello’s evidence with respect to 
chimpanzees.  The  rest  of  his  evidence  is  taken  from  studies  on  monkey  alarm 
calls wherein, according  to Seyfarth and Cheney  (2003: 168), “Listeners acquire 
information from signalers who do not, in the human sense, intend to provide it.” 
In these cases, “alarms” appear to be involuntary, emotional vocalizations pro-
duced reflexively in response to stimuli that nearby animals merely “eavesdrop” 
on (Cheney and Seyfarth 2005, 2007). Monkey alarm calls are therefore unlikely 
to be flexibly or intentionally produced. Macaque mothers, for instance, do not 
vocalize when predators approach their young so long as they are themselves a 
safe distance away (Cheney and Seyfarth 2005).
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Both Cheney and Seyfarth (2005) and Tomasello (2008) explain this surprising 
behavior by suggesting the absence of a theory of mind in macaques. Presumably, 
if the mother understood her juvenile’s perspective, i.e., as being unaware of the 
predator, she would have informed her of its presence (Cheney and Seyfarth 2005). 
Regardless of the strength of this reasoning—or, for that matter, whether or not cer-
tain monkey species possess a theory of mind3—Tomasello’s argument here draws 
attention  to  another  serious  flaw  in  his  reliance  on monkey  data  to make  claims 
about apes: If one does not believe that monkeys have a theory of mind, then it is 
unfair to use them as evidence for the lack of cognitive capacities in a species that 
one believes does possess a theory of mind. This criticism is particularly damning 
for Tomasello’s argument that chimpanzee vocalizations are incapable of inten-
tional production—a capacity, recall, that Tomasello claims requires a theory of 
mind. Notably, there do not appear to be any available studies that demonstrate 
analogous behavior with respect to chimpanzee alarm calls. If there is, such studies 
do not appear  in any of  the major  review papers on  the  subject,  i.e., Cheney and 
Seyfarth (2010), Hammerschimdt and Fischer (2008), or Arbib et al. (2008).

However, even if such evidence did exist its utility would ultimately be circular. 
This is because alarm calls are exclusively sounded in urgent, emotionally charged 
contexts. Another significant flaw in Tomasello’s argument that chimpanzee vocal-
izations are inextricable from emotions is therefore that the only examples he pro-
vides involve contexts where this must be the case. For evidence of vocalizations 
in non-urgent contexts, I refer back to the attention-getting vocalizations described 
in  the previous section. Like ape gestures,  the AG-vocalizations used exclusively 
with humans have been utilized in non-predatory and non-competitive contexts 
without  direct  emotional  stimulation.  In  fact,  Russell  et  al.  (2005)  and Hopkins 
et al. (2007) conducted experiments  to control  for precisely  this  factor. Whereas 
Leavens et al.’s original (2004) study used visible food to elicit AG-vocalizations, 
Russell’s  team  found  that  chimpanzees will  utilize AG-vocalizations  to  solicit  a 
necessary tool from a human in order to attain food that is out of sight. This find-
ing suggests not only that these vocalizations are not automatic, emotional reac-
tions to stimuli (food), but also that they are used selectively to communicate with 
others in instances of practical reasoning. According to Tomasello, “practical rea-
soning” about others’ perspectives, e.g., a theory of mind, “underlies flexible com-
munication” and is fundamental to intentional communication (48-9).
Further support for the claim that chimpanzees are capable of selectively using 

AG-vocalizations may be  found  in  the  results of Hopkins’ group. Hopkins  et  al. 
(2007) recorded the frequencies of both traditional “food” vocalizations and AG-
vocalizations when the chimpanzees were presented with the food alone, the 
human alone, or the food visible with a human. They found that chimpanzees 
produce significantly more “food” vocalizations with food alone than in the other 

3  See Flombaum and Santos  (2005) for evidence suggesting that rhesus macaques can be sen-
sitive to the attention of others and engage in practical reasoning about others’ perspectives. 
Further,  Wich  and  de  Vries  (2006)  offer  evidence  that  Thomas  langur  monkeys  possess  the 
capacity for goal-directed vocal production.
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two conditions and significantly more AG-vocalizations when food was  presented 
along with a human. Hopkins et al.  conclude  that “chimpanzees  recognize  func-
tional differences” between various calls and can “selectively produce” AG-
vocalizations in particular contexts.
Recent  studies  of  chimpanzees  in  their  natural  habitat  corroborate  these find-

ings, further challenging Tomasello’s claim that chimpanzee vocalizations are 
“broadcast indiscriminately.” In line with the studies on captive chimpanzees, 
wild chimpanzees have been documented producing agent-directed vocaliza-
tions to conspecifics [Goodall (1986), Townsend et al. (2008), Slocombe et al. 
(2010), Laporte and Zuberbühler (2010), Schel et al. (2013a, 2013b); also see 
Halloran (2012) for spectrographic analyses of context-specific, agent-directed 
AG-vocalizations among conspecifics in captivity]. Contrary to Tomasello’s ques-
tionable  interpretation of Clark and Wrangham’s  (1994) findings on chimpanzee 
food calls, a recent study by Slocombe et al. (2010) suggests that wild male chim-
panzees “produce food-associated calls selectively in the presence of important 
social partners.” The authors claim that the stable, long-term relationships formed 
by male chimpanzees play an important role in whether or not food vocalizations 
are produced. Further, Schel et al. (2013b) have more recently provided evidence 
of food calls by wild male chimpanzees being directed at specific individuals 
based on rank and friendship. They conclude by suggesting that “chimpanzee food 
calls are not simply reflexive responses to food, but can be selectively directed at 
socially important individuals.” They continue: “Our findings are thus inconsistent 
with traditional views of primate vocalizations as inflexibly and indiscriminately 
produced. Instead, our results indicate that great apes can produce semantically 
meaningful calls in a highly selective, recipient-directed manner.” Audience com-
position  therefore  appears  to  have  a  marked  influence  on  not  only  when male 
chimpanzees produce food vocalizations, but also to whom these calls are directed.

Laporte and Zuberbühler (2010)  likewise  provide  field  data  suggesting  that 
female chimpanzees “selectively deploy vocal signals depending upon the social 
context.” The  authors  reported  that  female  chimpanzees  are more  likely  to  pro-
duce  agent-directed  vocalizations  toward  lower-ranked  males  in  the  absence  of 
the group’s alpha male. Complementary findings can be found in an earlier paper 
entitled  “Female  Chimpanzees  Use  Copulation  Calls  Flexibly  to  Prevent  Social 
Competition,”  wherein  Townsend  et  al.  (2008) report that female chimpanzees 
called significantly more around high-ranking males and suppressed vocalizations 
if high-ranking females were within earshot. According to the authors, since com-
petition among females is dangerously high in the wild, “Copulation calling may 
therefore be one potential strategy employed by female chimpanzees to advertise 
receptivity to high-ranked males, confuse paternity and secure future support from 
these socially important individuals.” Townsend et al. claim that their findings 
contradict an established hypothesis that copulation calls are merely a sexually 
selected  trait  to  instigate male–male competition. Females  in  fact appear  to have 
considerable selective control over when they vocalize and whom they vocalize 
to—an hypothesis reinforced by a hormone analysis that demonstrated that their 
subjects vocalized at times unrelated to their fertile period.
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These results are further corroborated by studies measuring the effects of audi-
ence composition on both the selection and structure of chimpanzee vocalizations 
during inter-group conflict (Wilson et al. 2001; Slocombe and Zuberbühler 2007). 
Slocombe and Zuberbühler (2007), for instance, found that victims of agonistic 
interactions “alter the acoustic structure of their screams depending on the severity 
of aggression experienced, providing nearby listeners with important cues about 
the nature of  the attack,” and that  if one audience member matched or surpassed 
the aggressor in rank, these victims reliably “exaggerated the true level of aggres-
sion experienced.” The authors therefore conclude that “chimpanzees possess 
sophisticated understanding of third-party relationships, so-called triadic aware-
ness,  and  that  this  knowledge  influences  their  vocal  production.”  Significantly, 
this data suggests that Tomasello is incorrect that the fact that chimpanzees vocal-
ize most often in emotional contexts necessarily reflects negatively on the agent-
directedness and contextual flexibility of their calls.

Notably, all of the studies discussed in this section suggest that vocalizations 
are used to facilitate intentional, goal-directed behavior. As will become relevant 
in the next and final section, this behavior can also be explained by employing 
learned behavioral rules rather than, as it might initially appear, a theory of mind. 
As I aim to show, however, the same criticism applies to analogous studies of 
chimpanzee gestures.

Before turning to this issue, it is important to note that the studies discussed 
thus far also suggest that a limited call repertoire can nonetheless demonstrate 
flexibly in function when semantic context is taken into account. In his analysis of 
primate vocalizations, Tomasello restricts his discussion to the vocal capacities of 
the sender, but once context is taken into consideration, it becomes clear that one 
does a great disservice to the communicative potential of not only primates, but all 
vocalizing species, to discount the role of the receiver in information transmission. 
The context in which vocalizations are produced can provide “smart receivers” 
with a wealth of salient information. In their survey of animal vocal communi-
cation, Cheney and Seyfarth  (2010: 93) claim that even  though vocal production 
is largely restricted across the animal kingdom, one should not assume that these 
physiological limitations correspond to limitations in signal content:

Many species of birds and mammals have only a small repertoire of acoustically fixed 
vocalizations. However, because calls are individually distinctive and each call type is pre-
dictably  linked  to a particular social context,  this  limited call  repertoire can nonetheless 
provide listeners with an open-ended, highly modifiable, and cognitively rich set of mean-
ings, because individuals can continue to learn new sound-meaning pairs throughout their 
adult lives. As a result, listeners can potentially acquire a huge number of messages from 
a finite number of call types.

Similarly,  Hammerschmidt  and  Fischer  (2008:  113)  conclude  their  (primar-
ily  negative)  summary  of  vocal  limitations  in  primates with  the  following:  “It 
might in fact be the case that smart listeners lift some of the pressure off send-
ers because they not only are able to perceive fine-grained differences among 
calls but also are able  to make  rich  interpretations of calls—in other words,  to 
attribute meanings to them.” Because primate species typically live in large 
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communities where the social hierarchy is strictly observed and—as in the case 
of chimpanzees—often shifting, the context of a given vocalization might be 
thought to carry just as much or even more information than the type of vocal-
ization  produced.  Playback  experiments  by Cheney  and  Seyfarth  (1990, 2005, 
2007)  show  that  baboons  recognize  specific  breaks  in  social  hierarchy  and 
therefore deduce complex “social narratives” from calls. This is a significant 
feat when one considers that baboon troops live in communities as large as 150 
members. The fact that monkeys have the cognitive capacity to identify the spe-
cific vocalizations of individual group members has also been demonstrated in 
ape species [see Berlin (2006) for a review]. Kojima et al. (2003), for instance, 
found that captive chimpanzees can not only successfully match the pant hoots, 
grunts, and screams of conspecifics to their photographs, but can also identify 
both  individuals  during  “duets.”  Further,  Levréro  and  Mathevon  (2013) iden-
tified distinctive vocal “signatures” in adult and infant chimpanzees that were 
consistently present in a variety of different types of call from the same indi-
vidual. The authors suggest that chimpanzee vocal signatures have tremendous 
evolutionary value as they, among other functions, facilitate in-group identifica-
tion and aid mothers in keeping track of their offspring.
In  response  to  their  findings  on  baboons,  Cheney  and  Seyfarth  (2005:  149–

150) express their surprise that “an animal that can learn to associate hundreds of 
sounds and symbols with objects and events find it so difficult to produce novel 
calls or create novel call combinations.” While this may be true with monkey spe-
cies, there do exist studies demonstrating the use of “creative call combinations” 
by chimpanzees (Crockford and Boesch 2003, 2005). For instance, the same year 
that Cheney and Seyfarth made this claim, Crockford and Boesch (2005: 397) con-
ducted a spectrographic analysis of calls made by chimpanzees  in  the Tai Forest 
finding that over half of their vocalizations “occurred in combination with other 
vocalizations or with drumming,” and that overall, these chimpanzees utilize a 
total of “88 different types of combinations” each produced in “specific contexts.” 
They therefore conclude that vocal call combinations are an “important” part of 
chimpanzee communication that “increase message complexity” by increasing 
“the range of information that can be decoded by listeners.”

Both the controlled and field studies discussed in this section strongly suggest 
that chimpanzees not only have voluntary control over their ability to vocalize, 
but also which vocalizations they use and who they vocalize to. We may conclude, 
then, that Goodall’s field observation that vocalizing in the absence of emotions 
appears to be an “impossible” task for a chimpanzee is false. Further, when com-
bined with the notion of smart receivers and the extensive use of call combina-
tions, chimpanzee vocalizations have impressive potential for contextual flexibility 
even when produced in emotional contexts. It is therefore reasonable to conclude 
that these vocalizations meet Tomasello’s second criterion for contextual flexibility 
in both signal production and utility. While  this  is certainly significant,  the crite-
rion that truly separates “intentional signals” from common displays is the third 
and  final  criterion:  that  apes  vocalize  referentially  and  discriminately,  i.e.,  with 
attention to the attentional state of the receiver.
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5  Intentionality, Theory of Mind, and the Logical Problem

Though certainly significant in its own right, the evidence and argumentation 
 produced thus far have been intended as foundational to a considerably larger pro-
ject toward which much future work needs to be done. By attempting to substanti-
ate the hypothesis that chimpanzee vocalizations have the potential to be produced 
intentionally with volitional flexibility, I have taken a bottom-up approach to sug-
gesting that certain types of their vocalizations are socially learned (and thus are 
not genetically predetermined) and can be flexibly and selectively produced in 
non-emotional and non-ritualized contexts. Although Tomasello denies chimpan-
zee vocalizations even these more basic qualities, they are not terribly rare among 
vertebrates in the animal kingdom (Cheney and Seyfarth 2010). What remains to 
be demonstrated is that apes possess the extraordinary ability of using their vocali-
zations intentionally—a capacity that, Tomasello claims, outside human communi-
cation only ape gestures appear to facilitate.

In the previous section, I cited studies suggesting that chimpanzees are capable 
of “selectively choosing” their vocalizations in interactions with humans and con-
specifics and that they use novel “attention-getting” vocalizations specifically in 
these contexts. What is unclear is whether they have learned new behavioral rules, 
i.e., use vocalization A in situation B to receive a given reward, or whether they are 
choosing particular vocal signals intentionally with the goal of altering not just the 
behavior (first-order intentionality) but the mental state, i.e., the “attention” (sec-
ond-order intentionality), of the human and therefore possess a theory of mind.

It is important to stress here that these two explanations, i.e., theory of mind 
and  behavioral  rules,  are  “functionally  equivalent”  (Cheney  and  Seyfarth  2005: 
138).  In other words,  they both achieve  the same result, which,  in  the controlled 
studies above, is receiving food. This fact has led to perhaps the most highly 
debated issue in the animal minds literature, which is often referred to as the logi-
cal problem. The logical problem states that since all we can observe is an ani-
mal’s behavior, there is no conceivable way to distinguish whether that animal is 
employing a theory of mind or a behavioral rule when interacting with others [see 
Povinelli  and Vonk  (2006) and Lurz (2011) for comments]. Because there is no 
functional difference between theory of mind and behavioral rules, and because 
the latter are far less cognitively taxing, it is scientifically irresponsible to assume 
that non-human animals possess a  theory of mind  (Povinelli and Vonk 2006). In 
this section, I remain neutral on the debate itself and argue that the force of the 
logical problem applies equally to claims of second-order intentionality in both 
vocal and gestural signals.

I will begin with a brief overview of Tomasello’s argument which again relies 
almost  exclusively  on  data  taken  from monkey  species  in  the  context  of  alarm 
calls. According to Tomasello (2008), since primate vocalizations are “broadcast 
indiscriminately to everyone nearby,” this means that “psychologically” the sig-
naler “need not pay any attention to the recipients, and indeed cannot easily direct 
vocal calls  to selected  individuals  to  the exclusion of others”  (18). Elsewhere he 
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claims that, besides vocalizing in slightly modified forms to distinguish different 
amounts of food, “great apes do not produce any referentially specific calls” (16). 
Tomasello’s argument for intentional communication in ape gestures ultimately 
boils down to the fact that, when gesturing, apes occasionally pay attention to the 
attention of the receiver. Chimpanzees are known to alternate their gaze between 
food and human subjects while gesturing (Leavens and Hopkins 1998) and, moni-
toring the receiver’s response, “repair” communication when it has failed by mov-
ing closer and/or trying different gestures (Liebal et al. 2004; Leavens et al. 2005). 
These studies, Tomasello notes, “show persistence to a goal with adjusted means 
as necessary—the prototype of intentional action.”
What  Tomasello  (2008) conspicuously does not mention is that the cited 

Leavens  and Hopkins  study notes  that  both gestures and vocalizations were uti-
lized during gaze alteration. Indeed, they conclude their paper as follows:

This gesturing or vocalizing while alternating the gaze between the communicative inter-
actant and the object of interest cardinally represents what has been called in both the 
human development literature and the literature pertaining to communication in apes, 
intentional communication (819).

Tomasello’s selective emphasis is also demonstrated in his reference to the 
Leavens et al. (2004) study, which found that chimpanzees frequently use their 
AG-vocalizations as alternatives to physical readjustment in situations when an 
inattentive human is facing the wrong direction. In fact, several studies found 
that chimpanzees modulate their vocal production depending on the orientation 
(Hostetter et al. 2001) and visual attention of the human receiver (Krause and 
Fouts 1997; Theall and Povinelli 1999; Bodamer and Gardner 2002; Hostetter et 
al. 2007; Hopkins et al. 2007). Two of these studies (Bodamer and Gardner 2002; 
Leavens et al. 2004) found that when one vocalization failed to catch the atten-
tion of a human, chimpanzees were more likely to try a different vocalization 
than when the original AG-vocalization was successful. In their analysis of data 
from nine studies on the use of AG-vocalizations, Hopkins et al. (2007) conclude 
that the general findings suggest that chimpanzees differentially produce vocali-
zations according to different attentional cues. The fact that all of these studies 
were released prior to Origins of Human Communication makes it surprising that 
Tomasello does not at least acknowledge them.

In the human development literature, tactics of persistence and elaboration 
have frequently been noted as indicators of intentional communication (Bates 
et al. 1975; Golinkoff 1993). We have seen  that Tomasello also clearly classifies 
signals that demonstrate these communicative tactics as being indicative of inten-
tional production. In line with this literature, Leavens et al. (2005, 2010) found 
that chimpanzees used tactics of persistence and elaboration to vary “their sig-
nals within a modality that was appropriate to the attentional status of a human” 
to “rapidly accommodate changes” in the human’s attention. In a study of 110 
chimpanzees, Leavens et al. (2010) found that both their AG-gestures and AG-
vocalizations “followed a logical and efficient pattern of modality-specific permu-
tations” as the chimpanzees continued “to elaborate in a tactically efficient manner 
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throughout a minute-long episode in which their communication was having no 
apparent effect.” The results of these studies certainly suggest, in Tomasello’s 
words, “persistence to a goal with adjusted means as necessary.”

Not only do all of these studies suggest that chimpanzee vocalizations can be 
produced, suppressed, and elaborated upon depending on the attentiveness of a 
human receiver but, more significantly, that ape vocalizations can, like gestures, be 
produced intentionally. This is, at least, the conclusion that one is committed to if, 
like Tomasello, one is convinced that when gestures are used in the same context 
they exhibit “the prototype of intentional action.”

This is precisely the conclusion that Schel et al. (2013a) arrive at in their 
recent  study  on wild  chimpanzees  entitled  “Chimpanzee Alarm Call  Production 
Meets Key Criteria  for  Intentionality” which assessed whether chimpanzees  rec-
ognize mental states of knowledge and ignorance in conspecifics and then utilize 
that information selectively in their alarm calls. Schell et al. claim that “In con-
trast to gestural research, intentionality has rarely been the focus of primate vocal 
research, thus it is vital that directly comparable evidence is gained to empirically 
test whether great ape vocal production engages first-order intentionality.” Their 
experiment elaborated upon findings published the previous year by Crockford et 
al. (2012).  Crockford’s  group  ran  a  field  study  that  demonstrated  that  chimpan-
zees were more likely to produce alarm calls in response to a predator when in the 
presence of unaware or ignorant group members then they were when in the pres-
ence of group members with clear knowledge of the threat. In this experiment, a 
model viper was placed on the projected travel path of a group of 33 chimpanzees, 
whose vocalizations were then recorded. The authors found that “alarm calls were 
significantly more common if the caller was with group members who had either 
not seen the snake or had not been present when alarm calls were emitted,”  thus 
concluding that “chimpanzees monitor the information available to other chimpan-
zees and control vocal production to selectively inform them.” Though the results 
of this study are strongly suggestive of intentional communication, the experiment 
suffers from one potential oversight: in each iteration, the signaler was also igno-
rant of the predator, so although more calls were given in the presence of unaware 
group members, the signaler’s initial calls may have been produced automatically 
upon discovery of the snake. This complementary explanation would suggest that 
the signalers original intention was not to alert group members after all but was 
rather a reflexive expression of their own fear, i.e., zero-order intentionality.

In their own version of this experiment, Schel et al. (2013a) corrected for this 
oversight and in doing so “tested the production of chimpanzee vocal signals across 
multiple markers of intentionality, in a comparable manner to chimpanzee gestures,” 
a task never attempted in previous studies. They begin by distinguishing three dis-
tinct  types of alarm calls: “soft huus”  (SH), “alarm huus”  (AH), and “waa barks” 
(WB). Upon encountering the snake alone in the absence of other group members, 
subjects only elicited the comparably low, short-ranged SH vocalizations. The other 
two, much louder and abrasive alarm calls, were discovered to be reserved exclu-
sively for the presence of group members, and their production “exhibited character-
istics previously used to argue for intentionality in gestural communication.” Firstly, 
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production of AH and WB vocalizations were more likely to accompany the arrival 
of a friend or a dominant than non-friends or lower-ranking individuals. In line with 
studies discussed above, these findings suggest that certain alarm calls are produced 
tactically and discriminately toward significant individuals. Secondly, signalers who 
produced AH and WB calls visually monitored significant  individuals  in  the audi-
ence and continually alternated their gaze between these individuals and the snake. 
Thirdly, signalers persisted in their calls until all group members were a safe dis-
tance from the threat, suggesting goal- and agent-directedness in their calls. Schell 
et al. conclude their paper as follows: “We interpret these patterns as evidence that 
chimpanzee  alarm  calling meets  the  key  diagnostic  features  of  intentional  signal 
production. Although each of these behaviors can be explained separately as the 
product of less complex cognitive processes, the combined overall pattern is more 
consistent with the hypothesis that call production is both socially directed and goal-
directed.” When  taken  alongside  the plethora of  complementary  studies  discussed 
thus far, this conclusion is decidedly substantive and serves to effectively refute 
Tomasello’s hypothesis that the AG-gestures of chimpanzees are, at a foundational 
level, functionally different from AG-vocalizations.
Over the past three sections, I have attempted to show that the only truly salient 

difference between the vocalizations and gestures of chimpanzees is that the lat-
ter possess a more open-ended plasticity in production. However, because of the 
logical problem, the question as to whether this production is intentional applies 
equally to both modes of communication. To see this, consider the following com-
plementary explanation of the Liebal et al. (2004) study on “attention-monitoring” 
during gestural communication. From a purely behavioral perspective, two correla-
tions  have  been  observed.  First,  chimpanzees  observed  a  correlation  between  the 
production of specific gestures and an action on the part of the experimenter that 
leads to a reward. Second, in order to explain the physical-reorientation behavior, it 
is reasonable to assume chimpanzees recognize a correlation between the facial or 
bodily orientation of the experimenter and specific actions that, combined with ges-
tures, tend to bring about the desired effect. Similar behavioral rules can be applied 
to the analogous studies on ape vocalizations. In short, these chimpanzees did not 
need to attribute mental states of attention and inattention to humans in order to 
achieve their goal of receiving food. Judging from their behavior alone, they could 
have merely identified and took advantage of correlations between the actions of an 
experimenter, their own actions, and the appearance of desired rewards.

The fact that primatologists and philosophers refer to these gestures and vocali-
zations as “attention-getting” is therefore in a sense functionally accurate, but as 
the logical problem highlights, the mere function of a behavior does not allow one 
to distinguish its underlying and/or accompanying cognitive processes. I am sug-
gesting that if apes do possess a theory of mind—and there is strong evidence in 
favor of this—then, when combined with the fact they can use vocalizations in 
ways functionally equivalent to gestures, there is no salient reason to doubt that 
a theory of mind is operating in these circumstances as well. By Tomasello’s own 
criteria, great apes have been observed to use vocalizations that may justifiably be 
referred to as “intentional signals.”
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6  Conclusions

Contrary  to  the  judgment  passed  not  only  by  Tomasello  but  many  primatolo-
gists [see Arbib et al. (2008),  Hammerschmidt  and  Fischer  (2008),  and  Cheney 
and Seyfarth (2010) for reviews] chimpanzees are capable of using vocaliza-
tions in ways considerably more advanced than the inflexible behavioral displays 
commonly observed in the biological world. In this chapter, I have used current 
research to provide what I hope to be a comprehensive, bottom-up account of the 
communicative potential of chimpanzee vocalizations. Beginning with evidence 
that chimpanzee vocal production can be both socially and asocially learned, I have 
offered reason to believe that, like their gestures, not all chimpanzee vocalizations 
are  genetically  pre-determined  and  evoked  by  particular  stimuli  and  emotional 
states. To the contrary, chimpanzees appear to have some voluntary control over 
which vocalizations they employ, when they employ them, and to whom they are 
directed. Chimpanzees are therefore capable of producing vocalizations with a con-
siderable degree of contextual flexibility. This potential is amplified tremendously 
when smart receivers and call combinations are considered and, further, if some 
of their vocalizations are utilized dyadically, i.e., with sensitivity to the attentional 
state of the recipient. Although there is some reason to doubt this capacity, I have 
shown that there is no more reason to doubt it for gestures than for vocalizations.

I noted above that Tomasello (2008) does not present any neurobiological evidence 
suggestive of his view that manual gestures are produced volitionally and vocaliza-
tions are not. Tomasello’s hypothesis regarding the “gestural origins” of human com-
munication is grounded exclusively on observations of chimpanzee behavior. In this 
chapter, I have gone to lengths to argue that chimpanzees use gestures and vocaliza-
tions in ways that are functionally equivalent from a behavioral point of view. I have 
suggested that this evidence provides a foothold for a multimodal account of the evo-
lution of human communication. There is, however, recent neurobiological evidence 
that both adds support this hypothesis and, as such, further contradicts Tomasello’s 
“gestural  origins”  thesis.  In  a  recent  paper  entitled  “Chimpanzee Vocal  Signaling 
Points to a Multimodal Origin of Human Language,” Taglialatela et al. (2011) present 
evidence that AG-vocalizations selectively activate the Broca’s area homolog in chim-
panzees. The Broca’s area has long been recognized as an area of the human brain 
critical for vocal planning and production. Taglialatela et al. note that, prior to their 
study, it was known that the Broca’s area homolog in chimpanzees was activated by 
manual gestures as well as the combination of gestures and sounds. Their new study 
revealed that while isolated non-AG-vocalizations fail to get a response from the 
Broca’s area homolog, AG-vocalizations in the absence of gestures do activate area of 
the brain. According to Taglialatela et al. (2011), “the activity observed in the Broca’s 
area homolog reflects the production of vocal signals by the chimpanzees, (suggest-
ing) that this critical human language region was involved in vocal signaling in the 
common ancestor of both modern humans and chimpanzees.”

All of this suggests that the vocalizations of great apes, both in addition to and 
as distinct from ape gestures, can be hypothesized to have played a significant 
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role in the evolution of human communication. Though such a discussion would 
clearly far exceed the space available here, I will conclude with some brief 
thoughts on the subject. First, the capacity to recognize individual voices on their 
own and in a crowd can be a powerful communicative ability, especially when 
combined with theory of mind. This capacity would not only aid the evolution of 
speech and language, but may facilitate in-group identification and therefore the 
evolution  of  specific  dialects.  Second,  unlike  gestural  communication,  vocaliza-
tions have the potential to facilitate communication at long distances and, as I sug-
gested above, aid in developing idiosyncratic group identities by distinguishing the 
calls of neighboring communities. This ability would also presumably be impor-
tant in the facilitation of “between-group” communication as it avoids the tensions 
that can emerge in direct physical confrontation. Thirdly, like gestures, vocal sig-
nals  have  been  shown  to  be  combinable  to  increase message  complexity. While 
the combination of vocal signals may not be as flexible as the “simple syntax” in 
the gestures of “linguistic apes” proposed by Tomasello (2008), it is notable that 
since we presently  lack  the ability  to effectively “decode” primate call combina-
tions, something approximating a “simple syntax” might in fact be the case among 
groups of conspecifics.

As was mentioned above, there is currently a scarcity of research on great ape 
vocal  communication  (Hammerschmidt  and  Fischer  2008; Schel et al. 2013a). 
This is especially true in comparison with studies on ape gestures. Consequently, 
we should not overlook the fact that the current asymmetry in the research on ape 
gestures and vocalizations corresponds to the general perception of their respective 
communicative potential and roles in the origins of human communication.
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