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and minimal rhythmic unit, 179
and syllable, 178
segmental units of, 178
sign language, 36
suprasegmental units of, 178
syntactic level of, 181
“tone” language, 115
universals of, 12
larynx, see upper respiratory system
learning
preverbal, in human infant, 213,
217
in cry, 149, 168
“how to mean,”” 280
procedural vs. declarative, 218
and signing in chimpanzee, 36
lexical level of human sound, 175-6
long call in tamarin, 124

machine-generated speech, 73
marginal babbling, 183
marginless syllable, 180
matching
facial, in human infants, 214
vocal, in human infants, 214-15,
222-3
maternal didactics
long-term outcome of, in verbal in-
telligence, 220-2
relation to infant exploration, 219
relation to infant play, 219
relation to language comprehen-
sion, 219
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maternal didactics (cont.)
relation to language production,
219
maternal prosody, see infant-directed
speech in humans, and me-
lodic contour
maternal responsiveness
and caregiver call in squirrel mon-
key, 134-6
in rhesus macaque, 74
maternal speech (see also infant-
directed speech in humans),
content-filtered, 273-4
matrilineage in social interaction, 74
meaning, 66-8, 77
analysis of, 18-19, 80-2
in ethology, 66
in infant-directed speech, see infant-
directed speech in humans
and infant learning how to mean,
279
lexical level of, 175-6
and maternal attribution to infant
phonation, 242
in philosophy, 66-8
predictability of, 175
in psycholinguistics, 67-8
signaling value of, 175
and sound-meaning association,
278
units of, in human sound, 175-6
melodic contour in infant-directed hu-
man speech, see under infant-
directed speech in humans
metaphonology (see also infraphonol-
ogy), 177
mimicry in emotional communication,
56
minimal rhythmic unit
in language, 179
in vocal signal, 185-9
morphology of vocal signal, 45-7, 51—
4, 68, 71-3, 76-8, 90-1
motherese, see infant-directed speech
in humans
motivation in vocal signal, acoustic
correlates in humans, 45-7,
51-4
“motivation-structural rule” in signal
morphology, 90
motivational state, see state
motor control of vocal signaling

articulation and time structure, 192

breathing and intensity, 192

phonation and frequency, 192
mutism, 32, 35

nature vs. nurture dilemma, 123

Neanderthal man, 12

needs, infant, in humans, 209-10

neutral sound in human infant, 235-8

nonlinguistic form of human appeal,
54-7

nonpain cry, 165-7

ontogeny of communication, 67

oral articulation, see upper respiratory
system

orienting in human infant, effect of
maternal didactics on, 219

pain cry, 165-7
paracommunicative parameters, 188
paralinguistic signaling, see signaling
system
parent-infant communication in hu-
mans
coevolution of, 211, 218
developmental-interactional model
of, 230-2
disorder of, see disorder of vocal
signaling in child
dual role of, 210, 218
primary didactic support of, 211-
12,215
vocal (see also infant-directed speech
in humans)
adaptive functions during presyl-
labic phase of, 2568
affect expression as appeal in, 217
affect expression as symptom in,
238
and decoding sound-meaning
association, 277-8
as dynamic self-regulation, 212
and methodology in research, 212
nonconscious adaptation of, 231
and parental responsiveness,
238-40, 241-2
parent—infant dyad as a didactic sys-
tem, 210
parental aversion and infant cry, 161-
2
parental speech to prelinguistic in-
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fant, see infant-directed speech
in humans
perception
auditory (see also auditory percep-
tion), 103
and voice onset time, 19
and central perceiving system, 17—
23
and human predisposition for
stressed word, 277
in infant, 19
of infant cry, 154-6
linguistic, its precursor, 20-1
phonetic, its precursor, 20-1
phee call, 94-8
phonation in human infant, see infant
vocalization in humans
phonemes, 15, 17
phonemic regression, 128
phonology (see also vocal develop-
ment)
interspecies and human compari-
sons, 15-16, 174-6
phonological development in hu-
mans, 15-17
phylogenetic continuity, 49
physiological correlates of cry, 90
play
effect of maternal didactics in hu-
mans on, 219
and “play peep,” 89, 133
vocal, in human infants, 222
vocal, in nonhuman primates, 132—
3, 222-3
precocity in human communication,
211
precursors of word, 20, 23, 67
predispositions for vocal communica-
tion in humans
coevolution of, 211, 218
and perception of stressed word,
277
preference in human infant, effect of
infant-directed speech on, 271-
2
prelinguistic, see parent—infant com-
munication in humans
presyllabic communication, see par-
ent—infant communication in
humans
preterm infant, 152, 158, 160
preverbal communication, see parent—

299

infant communication in hu-
mans
primate studies (see also human stud-
ies)
apes
chimpanzee, 11-12, 69, 279
gorilla, 10, 23
orangutan, 10
pygmy chimpanzee, 128
call types, 74
monkeys
baboon, 23
colobus, 88-9
cotton-top tamarin, 19, 124, 132-
3

Goeldi’s monkey, 20
Japanese macaque, 18, 24, 88,
104-18, 129-30, 176
marmoset, 94-8
pigtail macaque, 127
pygmy marmoset, 20, 126
rhesus macaque, 19, 34, 69, 73-4,
88, 103, 128-30
squirrel monkey, 8-9, 18, 89, 98,
125-7, 129, 133-7
talapion, 88, 124-5
toque, 69
vervet, 19, 34, 48-9, 69, 72-5,
103, 127-8, 130-1
and vocal play, 132-3, 222-3
and vocal repertoire, 8, 9, 18
procedural learning in human infants,
218
production of vocal signal, 80-2
peripheral of cry, 145-7
prohibition in infant-directed speech,
265, 268, 2746
prosody (see also infant-directed
speech in humans, and me-
lodic contour)
as distinctive register in infant-
directed speech, 263
and prosodic cues in voice, 46
pull- and push-factors in signal vari-
ability, 92

rank status signaling, 74

raspberry in infant vocalization, 182-3

rate of vocalization, 13, 134-5

recipient of vocal signal, 232

recognition of individual in vocaliza-
tion, 213
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recombinability in vocal signal, 175,
186
reference in signal (see also vocal sig-
nal; word), 68
referential information
in melodic contours of infant-
directed speech, 250
in vocal signal, 48-54, 66-8, 72, 75—
7
regression to infant call, 126
reorderability in vocal signal, 175, 186
representational signal, see referential
information
resonance
full, 179
quasi, 179, 234
rhythmic units
larger, 188-9
discourse, 181
line, 181
metric foot, 181
phonological phrase, 181
minimal, 185-9
right-ear advantage in auditory per-
ception, 23, 25, 107

schematic display of vocal signal, 70-
1, 76-8
scream, 127
segmental phonetic level of human
sound, 175-6
segmental unit in language, 178
semantic signal, see signal
sender state, see state
separation effect
on signal variability, 94-6
on vocal development, 128-9
sign language learning in chimpan-
zee, 36
signal (see also vocal signal)
ambiguous, intermediate, intergra-
dated, 70-3, 78-80, 87-9
appeal, 54-7
decoding of, 46-7, 73, 106
environmental context, 66—7
evolution, 77, 154-5
formant transition, 19
meaning analysis, 18-19, 80-2
acoustic correlates, 45-7, 51-4
motivational (emotional), 45-8, 66—
73, 76-80, 217

decoding of, 46-7
referential, 66, 68-73, 78
sementic, see referential information
social (see also voice), 6
symbolic, see referential information
signaling system, 6
Brunswik’s lens model of, 43
Biihler’s organon model of, 43-4,
48
and central receiving system, 17-23
and central vocal system, 12-15
cortical activation of, 15
cortical structure of, 13-15
subcortical structure of, 13-15, 17
and cerebral asymmetry, 23-5
and cry signaling, 167-8
disorder of, see disorder of vocal
signaling in child
paralinguistic, 176
peripheral signal generator in, 6-12
and signaling value (see also mean-
ing), 175
social interaction (see also parent—in-
fant communication in hu-
mans)
and aggressive encounter, 90-1
and agonistic encounter, 88
and early vocal interaction in squir-
rel monkey, 133-7
and matrilineage, 74
and parental aversion, 161-2
and rank-status signals, 74
social signaling (see also voice), 6
sound, see vocal signal
sound production, see upper respira-
tory system
spectrography, 149
speech, see human speech
speech disorder, specific, in child,
193-8
squeal in infant vocalization, 182-3
state
in human infant
and acoustic correlates in vocali-
zation, 235-8
effect of infant-directed speech
on, 249, 270-1
and Infant State Barometer, 239
relation to infant vocalization,
235-8
motivational (emotional), 16, 704,
77, 88-91
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and brain substrates, 98
of sender, 67, 71, 77, 87

stress in language, see suprasegmental

units of language
structural adjustment in infant-
directed speech, 249
structural maturation
in human cry, 149
in vocal sound, 1268
sudden infant death, 151
supernormal stimulus in cry, 159
supralaryngeal tract, see upper respi-
ratory system
suprasegmental units of language
accent (stress), 178
intonation contour, 178
tone, 178
syllable
canonical, 17980
marginless, 180
symbolic information in vocal signal,
48-54, 213
symptom in vocal expression of af-
fect, 44-8, 238
syntactic level of language, 181

tantrum, weaning, in macaque, 88

teenage mother, 161-2

threat call, 90

time structure of vocal signal, 195-6,
198-9

“tone” language, 115

transmission of information, 67-8

troop-related vocal signal, 89

turns in human communication, con-
trol of, in parent-infant vocali-
zation, 249

type of voice, 51-3

typological variability in vocal signals,
87

universality vs. individuality di-
lemma, 212
upper respiratory system
larynx, 7-11
and oral articulation, 12
sound-producing apparatus, 8-
2

supralaryngeal tract, 10-12
vocal cords, 10
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variability
class, in vocal signal, 87
in human cry, 150-3, 169
interindividual, in vocal signal, 92—
4,213
experimental analysis of, 96-8
relation to plasma cortisol, 97
universality vs. individuality di-
lemma, 212
intraindividual, in vocal signal, 91~
2
experimental analysis of, 94-6
pull- and push-factors of, 92
parameters of, 87
verbal communication, see commu-
nication
verbal intelligence in child, effect of
maternal didactics on, 220-2
vocal class, see variability
vocal cords, 10
vocal development (see also infant vo-
calization in humans; phonol-
ogy), 123
abnormality of, after separation,
128-9
in apes under human training, 128-
9
attribution concept of, 92, 98
and babbling in cotton-top tamarin,
132
and babbling in human infant, 132
comparison bird vs. primate, 125
comparison human vs. monkey,
131-2
contextual rules of, 130-1
cross-fostering effect of, 129-30
disorder of, see disorder of vocal
signaling in child
and early interaction in monkey,
133-7
evolution of, 6-12, 14-15, 210-11,
224
experimental manipulation of, 128—
30
formant transition of, 19
gestalt concept of, 92
hand-raising effect on, 129
and learning, 17-18, 22, 36, 127-30,
149, 168
and maturation, 17-18, 36, 124
in human cry, 168
structural, 126-8, 149
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vocal development (cont.)
nature vs. nurture dilemma in, 123
ontogeny of, 67
phonemic regression in, 128
phonological, 15-17
and play, see vocal play
production constraints on, in hu-
man infant, 214
and regression to infant call, 126
and roles of mother and aunt in
squirrel monkey, 135-6
and vocal imitation, 36
in human infants, 214-15, 222-3
vocal folds, 10
vocal matching in human infants,
214-15, 222-3
vocal play
in human infants, 222
and play peep, 133
in primates, 132-3, 222-3
vocal repertoire
in primates, 18
in squirrel monkeys, 8-9
vocal signal (see also call; cry in human
infant; voice)
acoustic analysis of
and digital processing, 150-1
and spectrography, 149
and adult monkey call, 124-5
affect expression in
as appeal, 54-7
as symbol, 48-54
and auditory perception, 111, 113
and caregiver call in squirrel mon-
key, 134-6
and class variability, 87
cross-species comparison of, 174-6,
185-9
bird vs. primate, 125
and minimal rhythmic units,
185-9
and paracommunicative parame-
ters, 188
and range of contrastive features,
187
and range of contrastive units,
186-8
and structure of larger rhythmic
units, 188-9
and difference limen, 111, 113
disorder of, see disorder of vocal
signaling in child

and dominant frequency FO (see also
fundamental frequency), 79,
105-7, 127
duration of, 113
and formant transition, 19
and frequency discrimination, 111
and frequency modulation, 115-16
and infant monkey call, 125-6
and intentionality, 66-7, 131, 149,
213
interindividual variability of, 92-4
experimental analysis of, 96-8
and relation to plasma cortisol, 97
intermediate, 87-9
intraindividual variability of, 91-2
experimental analysis of, 94-6
pull- and push-factors of, 92
separation effect of, 94-6
key functions of, 232
minimal rhythmic unit of, 185-9
morphology of, 45-7, 51-4, 68, 71—
3, 76-8, 90-1
and “motivation—structural rule,”
90
motivational (nonsymbolic), 89-91
acoustic correlates of, 45-6
and parameters of variability, 87
peak position of, 113-14
production of, 80-2
rate of, in squirrel monkey, 134-5
recipient’s function in, 232
recombinability of, 175, 186
reorderability of, 175, 186
and right-ear advantage in percep-
tion, 23, 25, 107
and role of context, 72-3, 75-7, 79,
155, 168-9
and schematic display, 70-1, 76-8
social, 6
symbolic, 48-9, 51
temporal resolution of, 116-17
troop-related, 89
typological variability of, 87
voluntary control of, 33-9, 149, 213
experimental manipulation of,
34-9
vocal signal in humans (see also infant
vocalization in humans)
and acoustic correlates of motiva-
tion, 45-7, 51-4
adaptive function of, 244-5
affect, as rhetoric appeal, 54
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alphabetic level of, 175-6

and auditory perception of stressed
word, 277

and consonant, 180

disorder of, see disorder of vocal
signaling in child

featural system of, 187

full resonance of, 179

individual recognition of, 213

and induction of emotion, 54

and infraphonology, 177-81, 184-9

and infrasound rules, 177-81

intentional, in infant, 213, 217

and interindividual variability, 213

lexical level of, 175-6

meaning units of, 175-6

and metaphonology (see also infra-
phonology), 177

motivational, in infant, 238

and transition to intentional, 217

patterns of, 177

and quasi resonance, 179, 234

rate of, 13

referential, 48-54, 66-72, 73-80

and role of context in infant cry,
155, 168-9

segmental phonetic level of, 175-6

as symbol in infant vocalization,
213

and vocalicness, 179

and voluntary cry control, 149

and vowel, 180

303

and word, 67
vocal signal in nonhuman animal (see
also call), 66-7, 80-7
vocal utterance, 67
vocalicness, see resonance
vocalization, see vocal signal
voice
and cortical activation, 15
prosodic cues in, 46
as social signal, 6
type of, 51-3
voluntary control
of human cry, 149
of vocal signal, 33-9, 149, 181-2,
213
and experimental manipulation,
34-9
intentional, 66-7, 131, 149, 213,
217
vowel, see vocal signal in humans
vowel triangle, 12

weaning tantrum in macaque, 88
word (see also signal)
human, 67
native precursors of, 20, 23, 67
nonhuman, 67
reference, 68
“wrr”’ call, 74

“yap” call, 18
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