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We approach the issue of holophrasis versus compositionality jp, the

of protolanguage by analyzing the earliest combinatorial con structi ey,
- e

bonobo, and chimpanzee: messages consisting of one symbo] o Sin

. : Nbin
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Bickerton (1990) defines protolanguage as a form of language that s part of
biological heritage but Jacks most of the formal properties of full-blowy, ro ou
language. He uses modern-day “fossils” including early child language msusmz
interspecies communication of chimpanzees as clues to reconstruct the Eos_?
guage that evolved into modern human language. Bickerton begins his »nnocﬂ_“.
of protolanguage with word combinations. However, utilizing data from ape SM
child language, we begin protolanguage with an earlier form of communicatioy,
single words. This is where the issue of holophrasis — a whole sentence 8:55&.
in a sentence — can best be addressed.
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s thesis is that m:.mano:s:, component of protolanguage “fossils” are
stm:o: of two different Jﬁn.m of element, deictic gestures — pointing,
the nw reaching — plus representational symbols, defined as words, lexigrams
visual symbols), and representational gestures. Representation differs
hat _.mvama:S:ozm_ elements are decontextualized (Volterra, 1987):
an ATy the same meaning outside the particular situation in which they
they © 1 Justas children produce representational gestures (for example, nodding
e .im: as deictic ones (Capirci, Iverson, Pizzuto, & Volterra, 1996), so do our
‘yes icipants (for example, fingertips brought together in front of body meant
ape P (Greenfield & Savage-Rumbaugh, 1990).
_BQRN he early stages of child language, speech and gesture are primarily inter-
>m e through _‘mw_.mmmsszo:u_ gestures, but through deictic ones (Pizzuto &
wav.»:no, 2005); similarly, in home sign, an extremely common type of combi-
Capod* s combination of a deictic gesture and a representational one, the latter
leling the _‘%ng;:o:»_ nature of a word or lexigram, which is considered
atence (€8 Goldin-Meadow & Mylander, 1984). Later, both child
dina symbol-rich environment, produce more complex types of
involving more than one representational element (e.g., Bower-
field & Savage-Rumbaugh, 1990; Greenfield & Smith, 1976).
of productions on which Bickerton’s (1990) analysis of proto-

are US
)28

Eos_»:m:»m@
1973; Green

re the kinds

Janguage “fossils” focused.
» ilbis relationship between manual gesture and language is buttressed by the

mon neural substrate for grammars of action and for linguistic grammar in
com s involving Broca’s area in the human brain and the Broca’s homologue in
primate brains (Greenfield, 1991). It is also buttressed by the discov-

in Broca’s area of mirror neurons and their utility for processing both manual
aQ. on and linguistic communication (Greenfield, 2006; Molnar-Szakacs, Kaplan,
MM%?E. & Tacoboni, 2006; Rizzolatti & Arbib, 1998).

Combinations of deixis and representation indicate that single elements that
are frequently considered holophrastic are actually compositional. Nonetheless, in
both child and ape protolanguage, as well as in full-blown adult speech,there ex-
ists a type of utterance with a holophrastic “look.” Even here though, a single word
does not in itself expressa proposition. Instead, all elements but one are so obvious
{o speaker (and often hearer) that they do not need to be expressed. For example,
<<mo$w<.m famous example of a single word, “coming;” uttered by one of a group
of people waiting for a bus (Vygotsky, 1966); the bus is taken for granted in this
ation and therefore does not need to be expressed.
ple from our own data illustrates the holophrastic analysis of early
n child language: child points to his close friend’s empty

“Lara” According to the classical holophrastic analysis

circu
nonhuman

situ

An exam|
single-word utterances i
bed and says her name,
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(Stevenson, 1893; de Laguna, m_cww_w M__FHW”W_M_“.___@NJ_ _:.c Worq |
whole sentence. Greenfield & ¢ .:: ik _a:m& this :c_cv_m:.. Cop
d decomposed the 833::.8:3: .__:o word plus :::S.}m_ i
..q: " s pot & holophrase: its reference does not ENcompyg o c_s: a
ow.”,”.“.am.mac: or the possessed ov_.m.m.rﬁmﬁwm“. m:o word ..r.,:u._.:.z
limited reference; it refers o.::.\ to his .:2., ‘ eference (o g
constructed through the deictic act of vo.E:..i to the bed, & :o:«a:ﬁ_ " Uy
clement. This type of gesture-word combination has been termeg M}p_ .
because each element — mmm:_.zw.s:m word — adds new m:ﬁozzﬁmv Ple,,
Meadow & Morford, 1985; Capirci et m_ ._owov. ion :wc‘_:e
In the present paper, We extend this <_Q< from ontogeny tq ph i
species comparative framework to make ::.m same claim abgy, m
utilize cladistic analysis to develop an a.<o_::o=m_.< reconstructjq
issue at hand; this reconstruction by its very nature provides
concerning the evolutionary capacity for protolanguage. By ex
in the clade, (a group of species that all descended from a commgy
sisting of humans, bonobos, and nrmavmswmmm We can use similq,
three sibling species as clues to what foundations of humap, _msm
been present in our common ancestor five or six million years ago,
The historical study of Nicaraguan sign language Ammsmrwm_ 2003
to distinguish the biological aspects of language behavior (that
present in a common ancestor) from those that reflect the cyltyy.
of humans as language users. In the absence of a mmm:-_mzmcmmm
caraguan children developed a signing system that has the basic ¢
Bickerton's protolanguage, similar to the home sign developed by deaf cf,
of hearing parents in the United States and China (Goldin-Meg dovy Non:__aa__
to pidgin languages. We take this as the linguistic limit of what cap, vm. amowv ang
without a cultural environment provided by language-using humap,, Velopeg
On the other hand, once these deaf children joined a schog] with o]
dren — using sign in a communicative environment — the sign _msmcm ge
and became more complex with each succeeding generation (Senghas, 20 03) 1.
also is similar to the development from pidgin to creole in children who are ~‘. ..:E
in a pidgin environment. We argue that this increasing complexity nm?am_ua
those aspects of language that require an environment provided by language “Qa
beyond the protolanguage level. Importantly, none of the phenomena ammnarowm.a
this paper are beyond the initial complexity level of home sign and there in

fore
be relevant to the protolanguage of protohumans and to the common ances, .
our clade. g
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Additionally, the symbolic communication of the modern child

ESs . and/or th
— while influenced by input from a larger corpus that is mainly non- s

protolanguage
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heless can draw from and organize only that which its dev elopment can
g :oan‘;mnnmo_.m it is likely representative of what our ancestors, with ape-like
vw-&_m. wally did. This view is supported by the finding that whe
prain® ».n complex adult sentences; they reduced the

imitate Jexity (Slobin & Welsh, 1973).
o?o“m the rearing of chimps and humans in a modern cultural environ-
:oiu light on the condition of human protolanguage before developments
2ge which themselves helped create that culture? One answer is that lan-
i lang¥ om_<mm in a communicative environment. Therefore, the capacity of both
<w:& apes 10 adapt to a communicative environment is an important part
hE_n_‘m::»m evolved; this ability to acquire and learn a communication system can
at ced in any environment, including a modern cultural environment. We
e fact that humans create a much more complex culture than do apes
act that the nomizﬁ. (and vwmmcipv_x neural) capacity of apes is about at

| of a two year old child (Antinucci, 1989). Like apes, two-year-old children

theleve ot have the capacity to create complex cultures.
also do “_mo maintain that many of the major characteristics of communication in
<<m\r=3w= environment also exist in single-species ape environments with-
the »mm { gman intervention, suggesting that our common ancestor may have
oE.&Mntm_»_‘ communication, including: cultural traditions and transmission;
E:_um.mw_&v_m repertoire of communicative gestures and vocal signals; combina-
osm_m stureswith another mode of communication; conventionalization of
tions o. M. d use of deictic signals in intra- and inter- species environments (e.g.,
mnmaM.M_,_ 1986; Hofstetter, Cantero, & Hopkins, 2001; Hohmann & Fruth, 2003;
MMM\,\»»_H 1988; Liebal, Call, & Tomasello, 2004; Pika, Liebal, & Tomasello, 2005;
looji 19783 Pollick & de Waal, 2007; Savage-Rumbaugh, et al., 1986; Whiten et
al, 1999)- - - icati

These same cognitive n%»n._:mm allow »v.mm to develop communicative skills
ahile inte racting with humans in a &vao_-znr wss_,o::_m:r At the same time,
herepres entational :w::‘m and .nc»::Q of :.5 _e:.mBB @&_.uo_m used in our stud-

kely actualize their symbolic and combinatorial capacities to a greater extent
wild, perhaps bringing the apes closer to protolanguage.

n young chil-
m to their own linguistic

to the

a

jes li
than in the

gmﬁ—uonm

Children

We present qualitative examples following the tradition in linguistics research,

as well as quantitative data to indicate prevalence and lack of exceptionality. In
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we draw heavily upon the EE;:&
_u_._m:oam:u we describe, All of :..maﬁm o,
arly communication in coney chilg . th,

- igations of € i .
tic investig imately one to two years of Ting the :ﬁ__; .

Jopment (apProX ) el 1
(] i =E&& % m n m&
8 English (Gree mith, 1976, Wc:_:,

Goldin-Meadow, 1992; Ozcaliskg,, .
(Volterra €t al, 2005), and home sign (Golg; Ge
Mylander, 1984). The oldest study, by G
f maternal diary and observer notes o B
Additional methodological degy;)

%E;E

A_
F._:, E Y,
i & c:ae..
olg :sp_ :
S.ZG 5.,(;.
feld g, ™3,
S day Sy, !
S ar a ,,CE: b,

€ vzmnza
Iy

Meadow, 2007
ow, 2005), Jtalian
OO_&?Zm&os &

mbination 0

izes a €O
- eo records.

others utilize vid
the E&:%& reports.

Apes
p - o data are presented from four bonobos (Pan panisci
Oo_.:vm_‘w:‘\m. _ and one chimpanzee (Pan ¢ - Km:
lika, Panbanisha. and Nyota . n o&o&ﬁav -
who was co-reared with Panbanisha. The common r caring eny;
panbanisha and Panpanzee leveled the environmep, tal
y that any observed differences would pe bighy
intervention, basic communication Patterns of gica)

bo
chimpanzees are Very similar (de Waal, 1988). We focus here oy, 5 for M._Ma

points concerning method; other details are available elsewhere (. Gre,
mmémm.xcagcm? 1990, 1991, 1993; Greenfield & Lyn, 2006; i Gres
MNS%.EBTEWF 2006). - :

All five apes were reared in a communicative environment consis
lish speech, gesture, and written visual symbols (lexigrams) placeq on
Point gestures used to indicate lexigrams differ from communicatiye G
that communicative points indicate the final referent. Earlier reports show ~”§ in
apes are utilizing points to lexigrams not to refer to the lexigram Sy M_””_”n

>0kl

zi, z
U
r vms_ug,
o:Sm—: &
Emizm m%,

zee,
perienced by
making it more likel

that, without human . ze;

0§ ag
vc:ms
:mia@
:mm_a. &

ting of mzm.
a _ﬁ&os ¢

its referent.

Human caregivers were not restricted in their use of gesture, ang they g,
combine gesture with lexigram. However, our video analysis of 51 hours omwu d
giver input to Kanzi indicated that the human caregivers were more restricted :_a.
Kanzi in the semantic relations they expressed in this way. These findi )
a creative (vs. a rote) nature to Kanzi’s combinations of gestural an,
tational elements. In addition, Kanzi and Panbanisha (bonobos)
(chimpanzee) made semantically based errors on vocabulary tests,
the errors that humans make (Lyn, 2007). Because incorrect usage
eled or trained, error data provided hard evidence that lexigram u
constructed rather than performed by rote.

8s indicate
d Tepresep.
and Panpanze
very similar tg
Wwas never mo(-
S€ was creatively
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+ bonobo to acquire lexigram meanings, was exposed to lexi

. :on later than the other apes and produced his first lexigram
g The other ape participants were exposed to lexigram and
# m birth and produced their first lexigram around 12

itative data for Kanzi for five months, about 4% hours per day,
g ars. We have a parallel quantity of data for Panbanisha and

jnning & °°° ing at age 3% years, near the end of their co-rearing period.
€6 vmmdza m~ in creative combination, only spontaneous combinations
?::. _:”am_.mmma paper. Immediate lexigram imitations (full or partial)
alyzed i a_”E.& by the caregivers (e.g, “Say that more clearly”) were
e m:.”ma%anos here. Caregiver-structured utterances made up 2.5%
AR o: us (27,344 utterances) and 2.6% of Panpanzee’s corpus (21,676
:um.ﬁ Mw:m made up 7%, and 10%, respectively. Although Kanzi was
Mmmﬂ of his lexigram communication and the fact that his rearing
»RH:M not include other apes utilizing lexigrams could be interpreted

ironsne? ge of all three was at an equivalent level (Lyn, Greenfield,

hat the langua
baugh, under review).
ental databases of observer notes furnished our qualitative data.
Uﬁ.&_om:: d Panpanzee’s databases started at one year of age, Mulika’s data-
panbanishas w.“_\n ears of age, and Kanzi’s database started at 4% years of age. For
batt mmaam - _mawmsaa the database with published data analyses of his earlier
Kanzi, W mcw_.w m 2yr 6mo (when he produced his first lexigram) through 3yr 11
Eom:n:osmwcav»: gh, etal., 1986). For Nyota, we utilized a developmental video
mo Guﬁm_m.m” began at age 1; our analysis of Nyota’s data focused on the period
%aww”a ;oram-lexigram combinations were constructed.
before mx”‘,mo_. study, we assessed the reliability of real-time observer notes in com-
HM m;% coding from 4.5 hours of video (Greenfield & Savage-Rumbaugh,
1990). All communications noted in the real-time notes were also noted by the
independent video observer. However, the real-time record was more conservative
in that the observer missed some communications that were picked up from the
video. Each example to be presented is labeled according to its source — observer

notes or video record.

o mean t
& ms<mmm.-:_.=

?_._

39



10 Patricia

Table 1. Frequency of maea\_mimaa and lexigram-lexigram
Comly;
g

month databases

Kanzi (bonobo)
Age 5%-6

Panbanish,
A_vo:c_gcv
A
$e 4 (<hip, "
|

A,aws_f_r.x._maa (total)

with deictic gestur
with RE&S_&S:& gesture 40 %
_‘Sm:::_,iisa (total) 277 %6
716
642

{ combinations

TOTAL: 2-clemen!

Combining gesture W

;th and word or lexigram
: P
child and ape arallel phe,,
05053
n

Frequency of different kinds of two-clement combinati
ons

Gesture-word was bY far the most frequent form of

Kanzi at 5% years of age. At 3%: years of age, the moBE:m:o
chimpanzee Panpanzee produced more lexigram-1 owovo Pq
mm&cal_mimaa combinations. Nonetheless, the ab exigram copyy,:
Jexigram combinations were large for all three ape: solute frequer .
ﬁ.oazs.m:o:m were for children learning :»:»ﬂ M%mm. Table 1) p
MMMHN%MHH:%JHQ. and ape data .mm that mmm::mw MMD et a]
G po OM_mmaEm are primarily used for re ?30355_ 10l
s i Oo_&:.. - p MQ et al., 1996; Pizzuto & Omwoﬂ_”amosszo:&w Used,
oy »&ioz . .8 ow & Mylander, 1984; ape da 1anco, 2005. ?._eaa
frequent Eo.m_.mw_“ mx_mS&-mm.mES combinations SQSU Ly D o b

(Savage-Rumbau, ::” n_oav_smco:m during the first 17 ¢ among Kanyis
duced multiple amgmmv “\M BESp2 o) THEscXg sty ws oq.:rm of his Nm
re as follows (for the a .a lexigram typ
pes capital letters amsowm (each ,
el ‘

for all specie: W
s, Sma I
1l letters denote gestures, here as elsewh "
ere in thj .
this artj .
icle):

 for y,

:anrm bong,

2 ang
Natigy, _hr
€s of i
, Besty,

3 gestype. Ure,
By ~OOOV > s.oa

s Moy
%Swo_ I

CHASE person
BITE person
GRAB person
CHASE come
BALL pat(slap)
Person BITE

Four out of si

six of these combinati

in Y
person); the other two were s m:os. types included deictic
In the case of “BALL pat, th ymbolic gestures describin, gestures Q:&S::?
, the gesture “pat” indicates the mmnws action (pat, come)
ion, while the ¢ :
e “BALL

I

e Protolanguage
. = age in ontogeny and phylo
- geny

=

jgram indicates the obiect of .
g R epeciic e u_ML of thataction. In the case of “CH
. ction, while - ase of "CHASE o
and get into _uomm:os for the chas ile rcic requests the play E come.” “CHASE”
, — gesture and word mr ﬂ__ of these gesture-lexi y partner to approach
; each have se 8ES lexigram =
ave separate referents that Qvo_, are supple-
S at supp ement Af.—h?

mentary
ther in constructing a predi
: g a predicate-argument relationship (C

s “apirci et al., 1996)

U«&%iﬁ:& sequencing

For Matthew and Nicky, Gr
tions of gesture and zwa %M_MM,M_M and Smith’s two child partici
words Smﬁrﬁ. In Matthew’s ¢ ed by many months the Mc.q_.._n_?s.m. combina-
qween his first gesture-word Qw%w.ﬁrﬁ.o was a gap of more ﬁ_:_Q to combine two
Egnwnnm at 15mo, Nu&»%m b mbination at 10mo, c&jﬁ . &p:. five months be-
pinations precede »io,io_“a‘no”m..&mm.?rma have found :s_“ his first two-word
- aEnra_. - d Goldin-Mead inations for children acqui .Ec_.m_lmew.:_,c com-
ford & Goldin-Meadow, 1992 % W, 2000; Goldin-Mea aou %::m English and Ital-
2005). , 1992; Ozcaliscan & Goldin-Mead Butcher, 2003; Mor-
This pattern could hold for the b adow, 2005; Volterra et al
b r the bonobo ¢
were recorded in his vi s as well. Nyota
oalyafew i m_MMMM»_WM&m. At the age of (N%”M ‘HM combination types
course of an hour. No _mx._m_,»Bn__mqu&amE_.m noazsm:o_:w en Nyota was using
We now turn to qualitative exigram combinations had were recorded in the
of sanv:oa:? examples, with frequency &:M _m”,w_mna_“ recorded.
ating their lack

Indication and request

Indicative gesture-word
combinatio
ture helps locate and identi AR TS
ford, 1985; Capirci aMM?ﬂM«WM?a referent of the ioﬁ% ~me Q_HaQ oy
. H O in-
operation, to illustrate the c ). W e Inlication, the & e
R mwu_..w_nEmE»Q use of deixis m:M:amBmE»_ referential
referent is expressed mvﬁ&o_mm <=wmm. B e _.ﬁm?mmmiw:o:.
; : . ally, withaw ¢ ate a referent,
(for hearing children, iTlcts %:Smoma EMR is Matthew’s earliest Msa E_n
word): xampls

(1) DA An_omv point
He says da (do p
g :
10mo 9da pointingtoa dog going do
ys, maternal diary) wn the street. (Matthew,
, age

In this exam ;
ple, dog is not
the referent dog. Ehoimé " No_on:_.mmﬁ its meaning does not “
bining gesture and word wﬁ _w%__m e T 8“‘9_ T o
. Nicky produced simi plex messa,
similar const 5 ge G% com-
ructions:

41
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int
(2 SH (shoe) pO! (Nicky, age 18mo 4days, obseryey e
Cs)

Pointing 10 his shoe:
Apes Both bonobos and n.zawsﬁmm_u. noﬂ?:m ko Y
) . soram rather than s -
resentational symbol (visual _m.x_ma_m:o: i, vcr.m: o . .
ki mo:_ﬂ&nuzéoﬁ paming re The o ) o,
- panishaand N0 (The term “point” is useq . *Xa trye, ?
E&E&E?s i I function rather than form) <<, dfor allj, Mple, U
e " totypical pointi - Y€ Utilize :__r___,. W,
E;::mﬁe\a& e %W pointing gesture j € defy,. b
body movement 1 ¥ rojects a vector from @ body part. Ty , ™y oy,
1 * » . ; : |
certain direction, Jocation, OF object (Kita, 2003, p.1) oy g %
_rﬁ ¢
€

3) MILK point :
Pointing t0 a
%u:v%..%m.

glass of 85..«.:39.& milk that was in

an
4/25/1987, record 2, age 1yr 5mo, obser carby bin

ver :Ogowv

(4

M&M point
iver has driven to Flatrock, .
8 alocation i, /

Although the car¢
Research Center woods, where M&Ms are supposed to b

. : e hj Bu
bonobo knows that the M&Ms are hidden in the staff off;, ”MM»:. 5%%

at Flatrock, :a. _x.sovo then turns away and indicates the oth er SCargy;
(toward the puildings). He then leads the caregiver to the g er &325 ng
the cupboard where the M&Ms are hiding. (Nyota, 12/10;; o&w Office E_M_.
video) 99, age Iyr m_”,
O_

he Lag

noBEmBng mmﬂcﬂm-_mim«mzﬂ message is a m;
et ot m
findication and request. We return later to to ixt
following indicative, directly qmvv_n
IO,

This example of a
pragmatic forces 0
Panbanisha produced the

shoe example presented earlier:

ure of g, by
aom Qe
Ucing Nicky,

(5) SHOE point

tapping my boot several times. (Panbanisha, 9/9/1989, rec
9mo, observer notes) » record 16, g9, 3

Kanzi and Mulika made similar indicative combinations:
(6) Point POTATO

Pointing to potatoes. He showed no interest in havi
: aving any rj
however, (Kanzi, 2/25/1987, record 27, age 6yr 4mo, M_um:%“_%? =
» I notes)

(7) JUICE point
Pointing to the juice in the refri i
gerator. (Mulik:
observer notes). LA M

So did the chimpanzee:

Pro
tolanguage in ontogeny and phylogeny

\\\ — TR

ZOZm‘Hmm point

Touching ke Eo:ﬁnw mask. (She is not asking to do anyth

drawing attention to it) (Panpanzee, 6/22/1989 2::; __:M::_J it, just
" » age 3yr 6mo,

observer notes)

8)

th the child examples, in these cases a gesture is used deictic: :

which is named. ‘:a.wa messages an are not merely :w__Z___J to indicate

Jeashs each can be %noauwmmm into gesture plus lexigram. ophrases; at very
Frequency and generality. For Matthew, the frequency of indicati

peight at 18mo, ;m».va of age; in 2 hours and 45 minutes, Zm:rwso: .Rmnr& its

pames 6 different oGan. For both boys, such examples nozzscou ﬂo::m at and

Jast observation session, even when they had begun to combine wi M _,w:mr their
Analyzing the ape data, we find 11 instances of this constru Mn «.ﬁ% word.

ishals ?@Bo:z_ corpus, only 2 in Panpanzee’s. However, mmzcn _ﬁ_.: .5 Panban-

ructions can be used to request as well as to indicate, moq.mxmsh_w.. exigram con-

(¢) MULK (mill) reach
Child reaches for milk, saying mulk. (Nicky, age 18mo 4days, obse
3 rver notes)

Whereas requests were more common than indicati

was mm:mS% true of children (Greenfield & m»,HMMMWM:M”WM”m:%mm. ki
chimpanzees in the wild announce the arrival of other n_.mmEM .._owuv.. wwn.m 5
(e.g» Goodall 1986) and bonobos announce their travel routes (S ot
williams, Furuichi, & Kano, 1996), we conclude that this &mﬂwémm.-wcs_umcm?
differential frequency, which could have been shifted since th. :Mm ol
through natural selection. What is most important for present G
is the underlying competence shown by all species in combini i S
sentation to make reference. g e e

%«:Tn&a: relation

As children and apes develop, semiotic combination grows beyond

tary to supplementary uses of gesture (Volterra et al., 2005). In mh§~_ complemen-

gesture and word convey different information. We E.am.mE : pp 032.52 use,

example of a supplementary relation between predicate and a mm:?wn:os. as an

structed by combining gesture and symbol. g Lo
Children. Here is Nicky’s fir : ;

e i MM&E M message in which he encodes action with a word

(10) DANCE point
Pointing to a picture of a bear dancing (Nicky, 22mo 21days, observer notes)
) es
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s
Matthew produces a similar example:
11) EAT point ] -
( pointing 02 porcupin® on TV who 18 cating (Matthew, e
n
observer notes) - :
Apes. I similar fashion the nr_BE:Nmm_:mm_a Ly ) |
tionand 2 deictic gesture to specify the actor. In the next example prs
bo and chimpane® not between human and ur. $Ompy,, 1
e, .

is between bono

(12) CHASE point

< argit nting Kanzi to cha .
ing to Kanzi's foot 3 5 ase her. He objg,

Point
12/2/1987, record 18, 8¢ lyr 11mo, observer notes) S. :..sv
ook . Ay
The bonobos in our study created similar combinations, for exap, g,
v_m”
(13) Gesture (touching person) TICKLE
Touching Experimenter 7, wanting her to tickle. Experime
(Panbanisha, 12/21/1987, record 4, age 2yr Omo, observer Nter ) or__m
Notes) o4
Frequency and generality of agent(gesture )+action(symbol) combingy;
struction was frequent among all children and apes. In m<m-3o:§§55. Thg
ancﬁ& 12 types and 122 tokens. In five months, bonobo Panly m,. ccsowo:o?
ed 9 types and 42 tokens, while chimpanzee Panpanzee produc M_:m:m no:wx:u
tokens. ed 10 tYpes m:_f.
Children also Eomcnm this construction with some frequ Nd
construction achieved its highest frequency at 22mo 31days ,MMQ. For Nick
he produced four types and five tokens of this nosmﬂacn:o.s ZMM".L.: three mw”_zw
: ew 1§

this construction again at 15, 17, and 18 months of age Prog,.

Generalizing to home sign, Goldin-Meadow (2003) report Uceg

of her deaf children of hearing parents that is extremely simil san eXxample in

arto Nickyx. 0

(14) DANCE (sign) point Zﬁcﬁ d
David points to a picture of a bear who is dancing

The generality also extends to children learni
ing to speak Engli
glish (Goldj
n-

& Butcher, 2003) and Italian. Volt
erra et al. (2005) report the following Meag,
e

(15) NANNA ('sleep’) point Xample;

Pointing to pigeon (video)

Agency: A holophrastic excepti i
ption? Children oft
.. . : en take th
gents (Greenfield, 1982); when talking about their own mQMM. - i
ns at the one
-word

stage, they do not voﬁrm:om. B
van_@gmmm_ém :
: wmwmmsng:::i
g a gesture, f

, for
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16) —QO—A 5 . (Nicky, 22
( gicking in the air (I icky, 22mo 21days, observer note

08 (hree hours, there were 17 .an: examples, 13 of which invol
pur g yatthew ancnma many similar examples: olved his own
actio™

T
7) B
(1 Fating his g8 (Matthew, 19mo 21days, observer notes)

G:::m 3 Matthew produced 11 mcr..r constructions, all conce

sae Tomasello (2000) would call this holophrasis, based wcerning his
bal semantic intention. However, this ::.,.:JE.,_,:.”: :w interpreta-
If is part of ir.ﬂ the child intends to communic :.,.,,p::E require
osed 10 simply an »mmcan:o: for oneself. Indeed, the _E_cv:,n E.c. ..5::.2. -
vnov—mau:n because, in any situation, one can always sa 9.., iC Interpreta-
nents are present than are linguistically realized. y that more contex-

object &83.&& with another object or location

;1dren and apes combine deictic and representational elements t
Bt 3 2 : s S
e that an object is associated with a specific location or with an pm nc:wac.
other object.

nica
s lementary relationship betw i
This is 2 supp : P een two different
Children- Here is Matthew’s first example: R
(18) CACA (cracker, cookie) point
Pointing to the door to the next room where cooki
ok
age 14mO 29 days, maternal diary) iepets keph (M,
Here, gesture %mnm.mmm a habitual location and word specifies a desi i
ccupies that location- Concerning the holophrastic issue, caca Ew.,_moﬂoammﬁ that
? elf refers only

- «cookies” it does not have the larger meaning of “cookie in the
ever, word combined with gesture does carry this more compl next room.” How-
An example from Nicky: plex meaning.

(19) MILK reach
Reaching for an empty glass (Nicky, age 19mo 29 days, observe )
g r notes

Here a reaching gesture specifies the glass as a location, as well as hi

milk, while the word milk denotes a substance that Ew i — ?w. desire for the
in that _om»sos. Again, the milk is not a holophrase in smﬂsa. in or is often found
the meaning of “milk in glass” or “want milk in glass’, b kiét does nob “contain®
convey those meanings. » but word plus gesture does
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n the next example, Mulika used a gesture de

gram (o specify a desired object she ¢ ICtica])

Apes. I
x?ozc

she used a lexi Yog,

tion;
d g the, w;
:fA_

(200 MELON point .
Gesturing in the direction of Scrubby Pine Nook, it \
anting
g to _ccr "
O m

there. (Mulika, 9/20/1985, age 1yr 9mo, observer es)

Frequency and w%&%.? Neither Nicky’s example oy M

Jated one. At 22mo 21 days, Nicky produces seven types 4, d .
tion in three hours. At 16mo 2days, Matthew, ip, > ?Es%: tok, Yan

six tokens. In three separate child studje, $ 55 ming 1,
Meadow (1992), Goldin-Meadow & Butcher (2003), anq A: leg b
Meadow (2005) have found gesture-word constructions
between an object and its habitual location.

p:rc:,.

construc

duces five types and

vNﬂ :
m__v_E:

) _:E:,
myﬁ?&ﬂ:x th
¢

)4
_,;
N

&

b!c

Similarities and differences between ape and child in gesture-g,

combinations

mbyo)

While there are species differences in our data, all three species
bolic constructions by combining deixis and representation o
complex meanings. These meanings include both complementay
tary use of gesture. The Pan-Homo differences in combining o:ﬁ
witha _..,..Emma:s:ozu_ one relate mainly to content; content dj fFe
turn, to differences in the species way of life.

Womm: thej, 5
Ompoge» s”_ :
an e
Q ﬁ mcvﬁ_msma
€ictic ¢ e ;

e,
renceg wm_m nt

te, iy

Unique to human children: Constructing messages indicating
haps because permanent possession of objects is more import m::b w&&&ex. Per.
than the ape way of life (and especially in our culture), this relat In Ea humg,
structed by children, but not by apes (despite the fact that they aoo:&% is cop.
to name people and apes). In our opening example, Nicky use o _e:.m;_a

£ 3 d
pointing to Lauren’s empty bed. We found no such examples in the M_ra word Ly,
Pe corpory,

Deixis plus representation as a d i i
i ynamic force in langua
Implications for protolanguage Sigconagan

Greenfield & Smith (1976) established that nonverbal elements in
“HM NMMMMMW.#Q. = at ,Arm one-word stage were later 58%03me MMMQ 2
i m:. o_:_m _Sv_._& a dynamic role for gesture-word 8525::5.
G wm«:a:n protolanguage. In a direct test of this d .oa
nd Goldin-Meadow (2005) found that the types of mcuv_MH““ms_
mQ
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duced changed over time and presaged changes in their

jldren pro
s childr :
i0 1s also predict later vocal production in chil

mE_,?sd& combinatior
Ge Jlian (Capirci et al., 1996). This dynamism could also have been a

he wrw_ommsm:n expansion of vnogo_m:.dm:umm in evolution. This analysis
with our argument for the compositionality of protolanguage — the
nofl e ransformed into a symbolic signifier.
. _mim_‘»a-cmm:m apes were raised in an interspecies communica-
an think of them as using their native communicative capaci-
ion i Jized in intraspecies communication in the wild) to learn a foreign
humanly devised lexigram system). It is these protolinguistic
ities that are relevant to the evolution of language. As we do not have
fossils: cladistic analysis is our best tool for reconstructing behavioral
(parker & McKinney, 1999). When one finds behavioral capabilities in a
jon ended from 2 common ancestor, the potential for these behaviors likely
common ancestor as well.
¢ is that in all three species the first semiotic combinations are
d a representational element (word, lexigram or repre-
ic gesture). The larger implications for language evolution may
s the implications for ontogeny: language neither developed out of
jone (Corballis, 2003); nor did it develop by speech alone (Lieberman,
d, it may have evolved as a communication system with equipotential

to integrate deixis and representation.

—.—& m%m al

ma::m a

1984)- Instea
modalities designed
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