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Primate Communication and Human Language:
Continuities and Discontinuities

orothy L. Cheney and Robert M. Seyfarth

bstract Here, we review some questions in the production and perception of

nhuman primate vocalizations, focusing on three related issues. First, flexible

most other mammals and birds. The rarity of leamned, modifiable call production in
0st mammals suggests that important changes in the mechanisms governing
luman phonation occurred relatively recently in human evolution, after the diver-
ence of our hominid ancestors from the common ancestors of humans and chim-
anzees. Second, while exclusive focus on vocal production reveals clear
ifferences between humans and most other species, a broader exarmination of
ll.usage and perception paints a rmore complicated picture, with both similarities
differences between the two groups. Third, an analysis of vocal production and
perception draws attention to the very different mechanisms that underlie the
ehavior of signalers and recipients, even when they are involved in the same
mmunicative event, Nonhuman primates have only a small repertoire of acousti-
ally fixed vocalizations. However, because calls are individually distinctive and
h call type is predictably linked to a particular social context, this limited cal]
srtoire can, nonetheless, provide listeners with an open-ended, highly modifi-
¢, and cognitively rich set of meanings, allowing them to construct “narratives”
unseen events. However, although nonhuman primates and other animals seem
pable of thinking, as it were, in simple sentences, this ability does not motivate
hem to speak in sentences. Their knowledge remains largely private. We suggest
long before our ancestors spoke in sentences, they had a language of thou ght in
ch they represented the world — and the meaning of call sequences — in terms of
tors, actions, and those who are acted upon. The linguistic revolution occurred
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when our ancestors began to express this tacit knowledge, and to use their cognitive
skills in speaking as well as listening. :

. groups. Third
perception draws attention to the

behavior of signalers and recipient
communicative event,

d, an analysis of voca] production and
very different mechanisms thar underlie the

NP S, even when they are involved in the same
1l primates have only a smal] repertoire of acousti-

13.1 Introduction

Darwin (1871) drew attention to a dichotomy in the vocal communication of
animals that had perplexed philosophers and naturalists for at least 2,000 years.
In marked contrast to hurnan language, he wrote, animal vocalizations mwuom.ﬂ.o.n_
to be involuntary expressions of emotion and movement: “When the sensorium 1
strongly excited, the muscles of the body are generally thrown into violent action;
and as a consequence, loud sounds are uttered, . . . although the sounds may be of no
use” ([1871] 1981: 83). Two pages later, however, Darwin alse acknowledged:
“That which distinguishes man from the lower animals is not the understanding 0
articulate sounds, for, as every one knows, dogs understand many words an
sentences. . . . Nor is it the mere capacity of connecting definite sounds with defini
ideas; for it is certain that some parrots, which have been taught to speak, conn
unerringly words with things, and persons with events” ([1871] 1981: 85).
As a contemporary example of the dichotomy first identified by Darwin, conside;
Rico, a border collie dog who learned the names of more than 200 differentito
(Kaminski et al. 2004). Rico was able to learn and remember the names of new.t
by process of exclusion, or “fast mapping,” and — like small children — used g
and attention to guide word learning. But of course, Rico never learned to say. ,
the words he leamned. In this respect, his limited vocal production and exte
comprehension are similar to those of human-trained sea lions (Schusterman et
2002) and dolphins (Herman et al. 1993). :
The dichotomy between -call production and perception is puzzling beca
listeners are also signalers. The same animal that has no problem understand
word like “ball” is completely unable to articulate it. Indeed, while 5.,
fundamental differences between animal communication and human langy
the context of call production, in the context of call perception, these differ
seem much less obvious. So why do not animals articulate their mental represent
tions of the world and other individuals more often, and in more contexts? W dividuals involved. Baboor
does their knowledge remain largely private?
Here, we review some questions in the production and perception of no
primate vocalizations, focusing in particular on the communication of fre
baboons (Papio hamadryas spp.) (for a more detailed discussion, see Che
Seyfarth 2007). For those interested in comparing animal vocal commun
with human language, three conclusions emerge. First, flexible vocal pro
separates humans not only from nonhuman primates but also from m
mammals and birds. The rarity of learned, modifiable call production.{
most of the Class Mammalia suggests that important changes in the. m
governing human phonation occurred refatively recently in human evol
the divergence of our hominid ancestors from the common ancestors of hum:

repertoire can nonetheless provide [i i ey oo

and cognitively rich set i couire oy modifia
. of meanings. List i . o o
messages from a finite number of mmmm:m_m._ T AN sequire & huge mumber of

counter lions
0s that males
wahoo differ
imilarly, the

. W; o_.hmnnm:w similar to the contest waho
s.ﬁ: other males, but the two types of
lic measures (Fischer et al, 2002). §

grunts offer an exampi
ts ’ bt
0ls are the baboons’ most common vocalization

nm m:Bm:.n species, move grunts funct
T:s.anientions to tray

P movement. Like similar calls given
100 to alert other individ

o . ton ¢ uals 10 the
4 particular direction. By contrast, the infant grunt

actions and functions as 2 signal of
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grunts are given in a wide variety of friendly .m:c.m:ﬁ.un.w. Whereas .S%ENH MHMH
function to signal benign intent toward one specific :a_ﬁa:.mr move mE:xmm o :@”
cast the signaler’s intentions to many m:&..:a:&m” Move E.a S\nﬂ grunts e m@ o
the vartation found in the baboon vocal meno..:m. m:@ indeed in 5@.<th E.woé
toires of many other primates. Some calls E.m.:mwzu\ ﬂ.Ew‘wn— to a relatively =:m o
context, whereas others are used in a wider variety of n:o_..EmEsanm. mMBo Mm .
directed at a specific individual, whereas others are more widely G.SN. cast. ot
The acoustic intergradation in many 595:5@ primate <oom:NmSOMM Hwownm
caused by gradation in the caller’s arousal or emotional state. Em_w.mnm oH a 0008
contact and alarm barks, contest and alarm Ewwoom. wua move and Mﬂ%nm m““oa%
suggest that acoustic variation is consistent with <mdmcoc..5 the m ocww mH: noren
(Fischer et al, 2001a, 2002, 2004; Rendall 2003, m.mn also Jiirgens : a o e ww
these cases, however, graded calls whose an.:nzoz may be aaawa_no mmmw E«E
the signaler’s emotions are nonetheless perceived as a_mnaﬁ.n@ a&aﬁﬁ:ﬁm e
tions (Rendall et al. 1999). And once :ﬁm:aa have Eoﬁ:ﬁng that mMMm o
discretely different signals is vnm&namg.« linked to a particular o<.9.mr c s e
potential to convey to listeners a meaning that goes far beyond informal 2o
ig 's emotional state. S
ﬂwnHw_%MMMMM contrast to children, who learn to produce and comprehend Wocmm%%m
of new words during their first three years of life, monkeys and apes rare mw.n :.%_mm
their vocal repertoires by adding new sounds. Although some ._u:EwHom make 5
modifications in their vocalizations as a result of experience { mcwww b
Elowson and Snowdon 1994; Mitani and Brandt .GEW Crockford et p_.ﬂ " moo
can modify the loudness of their calls through auditory m@oacmnw {Hagee Hn.wmm.
a baboon in Kenya produces more or less the same sounds in the same nM: &
baboon in Botswana. This conclusion follows not only from researc Mn_ “
primate species (Seyfarth and Cheney 1997a) but also from a cross-fos!

Within a given context, nonhuman primates can also make subtle modifications
in the acoustic structure of their calls (reviewed by Hammerschmidt and Fischer
2008, Seyfarth and Cheney in press). To cite Just one example, wild chimpanzees in
Uganda give long, elaborate pant-hoots either alone or in “choruses” with others.
When two individuals have called together several times, the acoustic features of
their pant-hoots begin to converge (Mitani and Brandt 1994; Mitani and Gros-Louis
1998). Apparently, individuals modify the acoustic structure of their callg depend-

ing upon auditory experience (see also Crockford et al. 2004).
Many other studies sug

gest that, whereas the basic acoustic structure of nonhu-
man primate calis is inn

ately determined, the fine spectrotemporal features of
vocalizations can be modified (for reviews see Seyfarth and Cheney 1997a, in
press, Egnor and Hauser 2004; Hammerschmidt and Fischer 2008). Some features
-are more easily modified than others. As Janik and Slater (1997) first pointed out,
temporal features like call duration and amplitude are more easily modified than
frequency parameters. The distinction between relatively innate and more modifi-

Mmammals and even the great majority of birds. In their 1997 review, Janik and
m.um_ﬂ. found evidence for learned, modifiable vocal production in only three orders

of birds, cetaceans, harbor seals, and humans. Although we may yet be surprised by

ovel evidence of vocal imitation {e.g., Poole et al. 2005) or creative call combina-

ons (Zuberbuhler 2002; Crockford and Boesch 2003; Amold and Zuberbuhler

006), for the moment it appears that the ability to modify vocal production
cpending upon experience is comparatively modest,

3.3 Call Perception
producing their adoptive species’ calls (Owren et al. 1993). Monkeys m@@.ﬂ- genet . .
cally predisposed to give particular calls in particular contexts.

. i ; enever there is a predictable relation between a particular call type and a specific
s 1 imate call production is involuntary:In
This is not to say that nronhuman prima

cial context, a vocalization has the potential to inform nearby listeners about
objects or events. The underlying mechanisms are irrelevant. A tone that informs a
bout the imminence of a shock, an alarm call that informs a vervet about the
sence of an eagle, or a scream that informs a baboon that her offspring is
» ivolved in a fight all have the potential to provide a listener with precise informa-
ton: if they are predictably associated (Rescorla 1988) with a narrow range of
ents. The widely different mechanisms that lead to this association have no effect

the signal’s potential to inform (Seyfarth and Cheney 2003),

But while they have this potential, do animal vocalizations really provide

Similarly, when capuchin monkeys (Cebus E_.uzﬁ.:xb mn.a mooa.. they may ¢
remain silent (Gros-Louis 2004). Even in highly emotional n:mcﬂw.ﬁhwn
encounters with predators, some individuals give alarm calls at high rates
call less often, and still others remain silent {(Cheney and woﬁmnc. 1990). 1
controlled laboratory settings, the timing, duration, and rate of calling N_w

can be brought under operant control (Pierce 1983; mm.nom. et al. Noomt
primates can control whether they vocalize or not depending upon variation
the ecological, social, and acoustic environments,
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calls. In the B.o:woz,m mind, there exists a kind of semantic space in which the three
leopard-associated sounds are closely linked in one clu
ssociated sounds are closely linked in another.

: .H..Em leads to a third conclusion, that primate calls are acoustic units linked to
particular concepts. When a Diana monkey hears a male’s leopard alarm, she
dppears to form a mental representation of the call’s meaning. Then E:am she
hears a leopard’s grow! coming from the same location shortly quom:mm she forms
second representation and compares the two calls on the basis of H:Qm meaning
er Hmow. of response to the now redundant grow] is based on this assessment ﬂmu.
male, in other words, has a concept — a kind of mental image — of a mwowm&. The
mcept can be activated by any one of three quite different sounds that are :.uwma
ogether based on their shared meaning {e.g., Cohen et al. 2006). The concept is also
E.z.ona or multimodal, involving a combination of visual and auditory information
Gil-da-Costa et al. 2004; Ghazanfar et al. 2005).
] mmo.&o_, example, consider the phenomenon of individual recognition by
e, which has been amply demonstrated in many species and underlies man
ur playback experiments (e.g., Snowdon 1986; Rendall et al. 1996; Owren et Ew
.mﬁ. Baboons clearly recognize other group members from their voices m_o:o.
: mmﬁ&mmm of whether they are giving a grunt, a contact bark, or a threat-grunt mnnm
Gm.ﬁ&mmm of whether they are vocalizing in a calm or in an agjtated EE.SQ
espite wide variation in the acoustic cues that mark a call as a ﬁumnmnc_ma m:a?m..
M » and the fact that the calls of one individual may grade acoustically into the
I .m.mnomrmﬂ listeners still link each call with a unique individual in a discrete
orical wma.ao:. Individual recognition occurs in so many contexts, with mo.
.xoowrwmmo:m. that it is hard to escape the impression that :wﬁn@‘,m have a
am_ representation, or concept, of each group member as an individual. If
mwn..w.m were human, we would call this a concept of person. .
n sum, whereas call production in primates is relatively fixed, the cognitive
mmmw_.:m that underlie call perception are considerably more no.Eu_mx. MFQS,-
wm.mﬁimﬁmw. assessment of call meaning is a rich conceptual structure, in which
¢ linked voS to objects and relations in the world and to other ow:m in the
Ea«. cpertoire. When responding 1o calls, monkeys act as if they recognize
! ar._w_m and :wsw concepts like leopard, eagle, close associate, and so on. The
t between impoverished production and rich, conceptually based perception
cdnm@ against the view that a concept cannot be acquired ualess it is
iated in one’s language (reviewed by Gleitman and Papafragou 2005)
s.and apes have many concepts for which they have no words. .

determine the “meaning” of a signal is to examine the recipient’s response — a very
crude measure of whether the recipient has or has not acquired information. .
In some cases, animals respond in qualitatively different ways to differen
vocalizations, and the characteristics of their responses suggest that each call typ
conveys specific information. Consider, for example, the responses of Dian
monkeys (Cercopithecus diana) to a playback of different alarm calls. Whe
Diana monkeys hear the growl of a leopard, they respond with their own “leopar
alarm™; when they hear the shriek of an eagle, they give their own “cagle alarm
(Zuberbuhler et al. 1999). , .
In many other cases, the lack of qualitatively different responses complicates th
interpretation of call meaning. Two methods help to circumvent this problem,
least partially. First, if observations suggest that some generic response, like look:
ing toward the speaker, will be the only reaction elicited by a playback experimen
scientists can design a matched pair of trials, alike in all but one respect, and th
compare subjects’ responses under two different conditions. A consistent differe
in the duration of response may permit inferences about the different sorts
information conveyed by different calls, or by the same call under different condi
tions. Alternatively, subjects may show no immediate response to playback of aca
but their subsequent behavior may nonetheless be affected. Having heard a partis
lar call from individual X, for example, a subject may be more likely to approag
in the next 30 min than if no call, or the call of a different individual, had:
played. Such longer-term changes in behavior also allow one to make infere)
albeit indirect, about the meaning of a specific vocalization (Seyfarth and C
1997b, for examples see Cheney and Seyfarth 2007). e
Playback experiments on a wide variety of species have now demonstrate
many nonhuman primate calls function referentially, providing listeners with
mation about what is happening and who is involved. This is true both of cal
are acoustically very different and calls that are acoustically graded. Babog
example, respond differently to alarm and contest wahoos, alarm and:
barks, and move and infant grunts (Rendall et al. 1999; Fischer et al. 2001b;
et al. 2003). Signaler identity and context also play crucial roles in-info
listeners about what is occurring, Whatever the mechanisms underlying. ¢
duction, therefore, listeners extract meaning from the calls they hear.
The call-meaning relationship in the listener’s mind is interesting:in
respects. First, it constitutes an arbitrary association between a sound MEQE
for which it stands. There is nothing about the sound of a Diana monkey’s
alarm call, for example, that sounds like a leopard, and nothing about the
monkey’s eagle alarm that would obviously link it to an eagle. In much th
way, there is nothing in the acoustic details of baboons’ alarm and contes
that would help a listener learn that one is given in response to predatg
another is given during male—male aggression. :
Second, the meaning of each call is defined not just by its relation toar

the world but also by its relation to other calls in the monkey’s repertoire. A e 15 little evidence for rule-governed syntax in the calls of nonhu .
Diana monkey’s leopard alarm is similar in meaning to a leopard’s gr ork by Zuberbuhler a Jan primates.
female’s leopard alarm, but different in meaning from all of three eagle-asst Intriguing evidence t

ster, whereas the three eagle-

nd colleagues on the alarm calls of forest monkeys
hat the presence of one call type can modify the
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eaning of another (Zuberbuhler 2002: Amold and Zuberbuhler 2006; ﬂ_mHWa _Mum““
_,M:oomv M:a a study by Crockford and Boesch (2003) suggests that a ca M.oa.w .
tion .:.# chimpanzees may carry new meaning H:m.ﬁ goes _uow»w:a :MM: -mewﬂumwoum i
individual calls themselves, but these rare exceptions meet 16w 0
rcﬁwﬂwwﬁmﬁwﬁw monkeys and apes hear different calls in noE*.u.Em:.wo: all Eﬂm HMHMM.
These calls are usually given by different wsa_ﬁmcm.,m..m:o”fﬂm ”_EMMMW&MM o
struct narratives about what is happening and e,.&o is ::mo. Mo ﬁ.Eom opiodr

squences, listeners attend simultaneously to the signalers’ 1 entities, 7P,
mnnmo d mazm_.:m of the signalers, and the temporal and spatial _cﬁmmom.:_ .
Hmmoawﬂﬁ individuals® calls. Baboons, for example, Hmm_uo:.a much more MMSHW mw %
call sequence that suggests a reversal in the female moa_u”nmm %w”wﬂﬂ: oﬁ -
that is consistent with it (Cheney et al. 1995a; Monmamﬂ et mm. . - e
threat-grunt, scream sequence in which a high-ranking aBmBm P ,.,,.. S
%a@&-mﬂcim and a lower-ranking female — say, Hannah lrmoaome. Q. wohmdt.
if m_ér_.nwuo:ma. Their responses are much mqozmﬂu moém.n aws._:.w:no e
sequence that appears to violate their w:oi_oamm.Om the oBmZ_Eo:qr e
chy: for example, Hannah threat-grunts and Sylvia screams. g

i ts of the
an btle changes in the elemen
1 it1 the call types are the same, su :
s— 8 ng to change fundamentally. Listeners also seem 1o
o

its meani ; i time:
sequence cause Its s that are closely juxtaposed in time:

assume a causal relationship Unﬁiom.: call
Hannah's threat-grunts caused Sylvia to screa ~
instantaneously and probably large unconsciously.

propertie

m. These assessments are n_o_ﬁ.,_‘~
They are based on a_mn_ﬂmw ;
iti inshi combined =
s. such as the signalers’ identities, kinship, m:a. rank, EB HEM:. e
in a combinatorial system and that encode propositional information: 4

signals,
expressions (Ghazanfar and Logothetis 2003). Presumably. visual and auditory
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dominant female unrelated to their opponent (Cheney and Seyfarth 1997). Call type
was also important, because females avoided their recent opponent if they heard her
threat-grunt rather than her reconciliatory grunt (Engh et al. 2006). Thus, baboons
use their memory of recent interactions to make inferences about whether a call is
being directed at themselves or at some other individual.

In some cases, these inferences are complex and indirect, and call upon baboons’
knowledge of the kinship relationships of other group members. For example, when
mﬂ:&o baboons were played the threat-grunts of their aggressor’s relative soon
after being threatened, they avoided members of their aggressor's matriline. In
contrast, when they heard the same threat-grunts in the absence of aggression, they
ignored the call and acted as if they assumed that the call was directed at someone
else Tﬁﬁm etal. 2007a). Similarly, when subjects heard the “reconciliatory™ grunt
of their aggressor’s relative after a fight, they were more likely to approach both
their aggressor and the relative whose grunt they had heard (Wittig et al. 2007b).
They did not do so, however, if they had heard the “reconciliatory™ grunt of another,
unrelated female, nor did they approach their aggressor’s other relatives. Here
again, subjects behaved as if they believed that a grunt from their aggressor’s
relative must be directed at them, as a consequence of the fight. What is especially
Interesting in these experiments is that subjects inferred that they were the target of
the vocalization even though they had not recently interacted with the signaler, but
with her relative. They could only have done so if they recognized the close bond

..EE existed between the two females.

In| primates, faces and voices are the primary means of transmitting social
and monkeys recognize the correspondence between facial and vocal

signals are somehow combined to form a unified, multimodal percept in the mind
of a monkey. In a study using positron emission tomography (PET), Gil-da-Costa
et w_ (2004) showed that when rhesus macaques hear one of their own species’
vocalizations, they exhibit ncural activity not only in areas associated with auditory

‘also
A is threatening B: A is mating with B: and so on. All of these features are ..

present in language.

13.5 Attributing Intentions to Signalers

i i tives
During conversation, humans routinely make inferences about n.:n ”ﬂw e
beliefs of their intended recipients. Baboons, too, seem to recognize h
ipi ’s calls. :
recipient of someone else’s ca N o
m@m_uoo: groups are noisy, tumultuous societies, and a cmcmoﬂ SM_M M.awaa.
i 1 i ization she hear dire
ial 1 terpreted every vocaliza :
her social interactions if she in , atior gt
“directedness” of vocalizations P of
her. Inferences about the “dire | . . ;P
mediated by gaze direction and relatively simple nosn_:mmo_mmnﬁannm
e i
Vi i ever, baboons are able to m ences,
absence of visual signals, how : ke
i ecipi 11 based on their knowledge of a sign L
the intended recipient of a ca Lo e
the nature of recent interactions. For oxm::v._n“. Ewwn moq:mm..nw s 2 ;
“reconciliatory grunt™ of a recent aggressor within minutes .“m mwn ei: z
i oach their former opponen t
they were more likely to appr ! : e
ovNo:o:H.m approaches than after hearing either no grunt or the grunt ol

...Sd

processing but also in higher-order visual areas, including STS. Auditory and visual

also exhibit significant anatomical connections (Poremba et al. 2003).

. mqmmmiqﬁ etal. (2005) explored the neural basis of sensory integration using the

- €00s an

05 d grunts of rhesus macaques as stimuli. They found clear evidence that cells

In certain areas of the auditory cortex are more responsive to bi-modal (visual and
& auditory) presentation of species-specific calls than to unimodal presentation.

though significant integration of visual and auditory information occurred in
siwith both vocalizations, the effect of cross-modal presentation was greater
ws_za than with coos. The authors speculate that this may occur because
5 are usually directed toward a specific individual in dyadic interactions,
as coos tend to be broadcasted generally to the group at large. The greater

odal integration in the processing of grunts may therefore have arisen
Jecause, in contrast to listeners who hear a coo, listeners who hear a grunt must

iately determine whether or not the call is directed at them.

um, when deciding “Who, me?" upon hearing a vocalization, baboons must
10 account the identity of the signaler (who is it?), the type of call given
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selecti i

: mnESJ so rarely acted to favor flexible vocal production? Here, we offer s

sp " ations as they apply to human and nonhuman primates . o

some i i i .

oo EHE E%E .m<oEso:md\ history — probably after the divergence of the

o ution J\r nes leading to chimpanzees and bonobos on the one hand and
it the other hand mm:ma et al. 2002) - our ancestors developed much

{friendly or aggressive?), the nature of their prior interactions with the signaler
(were they aggressive, friendly, or neutral?), and the correlation between past
interactions and future ones (does a recent grooming interaction lower or increase
the likelihood of aggression?). Learned contingencies, doubtless, play a role in
these assessments. But because listeners’ responses depend on simultaneous con
sideration of all of these factors, this learning is likely to be both complex an
subtle. .
Although baboons and other monkeys may be able to recognize other
dual’s intentions when inferring whether or not they are the target of mbom._.&,
individual’s call, there is no evidence that they take into account their audience:
knowledge or beliefs when producing or assessing calls. Both monkeys and ape
give alarm calls, for example, without any apparent recognition of whether listener
are ignorant or already informed about the presence of a predator (reviewed b
Cheney and Seyfarth 2007). Similarly, although the “food calls” of capuc
monkeys (Gros-Louis 2004) and the pant hoots of chimpanzees (Clark:
Wrangham 1994) attract others to food, signalers show no evidence of recog
whether their audience is already aware of the presence of food. Baboons often giv
contact barks when separated from others. When several individuals are call
simultaneously, it often appears that they are answering each other’s calls ing
to inform others of the group’s location. Playback experiments suggest, ho
that baboons call primarily with respect to their own separation from the group,
their audience’s. They “answer™ others when they themselves are separates
they often fail to respond to the calls of even their offspring when they themse
are in close proximity to other group members (Cheney et al. 1996; Rendall
2000). In this respect, the vocalizations of monkeys and apes are very differen
human speech, where we routinely take into account our audience’s belie,
knowledge during conversation (Grice 1957). :

indiv £nce and imitation (Liebe i
fman 1991: Fitch 2007). Wh i
: ! : . ar sel i
E:ﬁ EIVen rise to these physiological changes? eI pressures might
i+ Yocal co ication i i .
Ay ﬁaomm“ﬂcmam:om tn nonhuman primates lacks three teatures that are abun-
0 human language: the ability to generate new words, lexical syntax

and a t
nd 2 heory of mind. By the latter, we mean the ability of both speakers and

anguage

.masw Ewsww mwwowww@nﬁwmu“_o WB_‘ - Eowﬁ:.nm. like case, tense, subject-verh
ibordingts ceec s -Class items, recursion, long-distance dependency,
( . 50 on.

o .-

H.Moﬁ MMHMWMH“MM .mwﬁcmﬁﬁo mo:mnmﬂ new words, lexical syntax, and a theory of
.o_..o serialy mo_“:m m“ﬁ M:wo:m? :.w Tesponse to the same selective pressures, or
ind precedcd T nmw ‘ ular MF._Q: We Propose that the evolution of a theory of
e £¢, CIeating the selective pressures that gave rise to the ability
ger ords and lexical syntax, and to the flexibility in vocal production

13.6 Primate Communication and the Evolution of Lang Cheney and Seyfarth 2 ’ :
. Y moodood and apes (Hare et al. 2001; Tomasello et al. 2005
E ‘ - may possess i . ) ’
The vocal communication of nonhuman primates is very different. fro ledge to others, and nzmm g in mmﬁwmomhﬁwmcm:wmm n% attribute motives or
ol stared attention and socjal

language, especially in the domain of call production. At the same tim
comparisons between primate communication and human language have
focus on the differences, ignoring some of the intriguing continuities:in pezc
and cognition.
As already noted, the striking difference between production and compzeh
in animal comrmunication is puzzling because producers are also per S
should an individual who can deduce an almost limitless number of m
the calls of others be able to produce only a limited number of calls of b
difference may arise because call production depends on-mechanism )
which are largely innate, whereas comprehension depends o’ mech:
learning {classical and operant conditioning), which are considerably moi
ble. But this explanation offers no answer to a crucial question::Wh

Ppeared among primates lon
er g before flexib! i ili
crrats new oo e o ¢ vocal production. the ability to
rudi i .
o:smﬁ%ﬁwﬁ :MQQ o%. mind seems to be crucially important for word learning:
L e Mw.oﬁrwmin%m. Mw early as 9~12 months, children exhibit a :mmnosm
tar ¢ individuals’ motives, beliefs, and desi i
Hning : , » and desires, and this skj
! Mmm mm.ﬂ a shared attention system that is essential for early word Hmmsmhw
mw. o éowMM MMMMW nﬂoﬂmmmﬁo 2003). One-year old children ::Qmahmnm
| W, that fmapped onto objects and actions. Cruci i
. . ally, th
e m_m amonhoﬂﬁmﬁ_ma. by a kind of “social referencing™ in EEW_,_ E_M
mnﬁ.nﬁwmav ople’s mﬁmoro: of 84ze, gestures, and emotions to assign labels
: win 1991, reviewed in Finker 1994; Fisher and Gleitman 2002)



294 D.L. Cheney and R.M. Seyfarth 13 Primate Communication and Human Language
: e 295
Gaze and attention also facilitate word leaming in dogs and other animals. Children,
however, rapidly surpass the simpler forms of shared attention and word learning
demonstrated by animals. Long before they begin to speak in sentences, young
children develop implicit notions of objects and events, actors, actions, and thosg
that are acted upon. Moreover, in contrast to monkeys, apes, and other animals;
l-year-old children are highly motivated to share what they know with others
(Tomasello and Carpenter 2007). While animals are concemned with their ow g
goals and knowledge, young children are concerned with making their Eo:mm, ical adaptations that enabled voc
and knowledge publicly available. The acquisition of a theory of mind thus creat
a cognitive environment that drives the acquisition of new words and new gr
matical skills. Indeed, results suggest that children could not increase their voc
bularies or leamn grammar as rapidly as they do if they did not have some prig
notion of other individuals’ mental states (Pinker 1994; Fisher and Gleitman, 2005
Tomasello 2003). In sum, data on children provide an excellent illustration of h
theory of mind can drive language development. &

By contrast, it is much more difficult to imagine how our ancestors could
learned new words or grammatical rules if they were unable to attribute'm

behind thj i .
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can be described as a sequence in which an agent performs some action
object. Baboons, for example, clearly distinguish between a sequence.of
indicating that Sylvia is threatening Hannah, as opposed to Hannah is thre;
Sylvia. Nor does the fack of syntax arise because of an inability to:
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