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Abstract This paper reviews the research results of the origin and evolution of human speech in
detail, provides a large number of relevant literature for scholars and graduate students who are
interested in the origin and evolution of human speech, and gives a preliminary review of previous
studies in this field.

Keywords: the origin of speech; the evolution of speech; the theory of laryngeal descent; the

vocalization of primates; fossil hominins

1515

EE NS R P s EE
YER S Tnfe] 4% BUE 4 R 48 7 18 5 B YR 2
WNFEER . WIS ER . BB FRK
BEFRMEIER SR —HIERN B,
S IR R — A2 R R,
LS T HARE, B BE¥E. S
ERFE . VRS R . B ST
IR, 18RS I e A AT
P, RN DR SEUE T RF2E 5. WE
BRI E, & FHALKZ Lieberman
FEL N PR FEE (LDT) o Lieberman & %%
AP =B A EEWEE T S BRI, 5K
X NEFIE. BIEIEARR KW
WEE R N IEEA B A Tl S
LREIE (SVT) « HiB AL H 2 5
W T BB AR, RS Tk
N B B B & C [1]Lieberman,1984;
[2]Lieberman et al,2015) . Lieberman [z
L FEHRAESRILTFES TR,
SR, FEIE T4, BT R AT SRR AR
RAM AR, WSk R 2 2 TPk

fi% ([3]Fitch, 2000) . X L83 HIESE 14
WEEEPRE: L WA IENRR
KM LT B2 TS R = AR N BIE &
([4]Fitch et al, 2001) ? 2) HIfEAEE KR
NER KLV FEE R g —TIR?
TEMESA T BERIEOL T, ARSI
B LRI ST U A 2 ([5]Boé
et al, 2017). 3) fEWF#7¥E L, RIS
TE SRR TG I A R IR 15 A Ak 2
4) TERE TR T6E 1T IR TR I A B () 2
Bo& %5 2E H N IX Lo i . B AW 55 AT 5%
JiEM T ARG M VE R ([6]Bo&et al,
2019) . FTHERATHE X AN SSIE B IR R
AL FE M — L BN S50 .

2. MRS R

AL 50 44X, Lieberman 144
) BT 0 AR RS 7 A N SRR K1
CH S, e IX B AU R L —. A
AMEAE 70 SRR, Lieberman 5581 A
BV AT BTV, b TR . BRAR AR A
KAEARRINY i, FEARYE 75 2 55 A ) 45 SRt



FLT TR R 2E R 2 AR R e A
NEATR & TR R AR ICHE M,
g7~ 1 3B N8 R A A Iy ek i V5 A RE T 2
A WE b E B R [7]Lieberman ,
1968) . HH TR FAIRISAEIR N, EAT]
AReR B ANRIEE, BN R RAE
B2y, B DAV = AR i SR IS 5 P

A IETA ([8]Liebermanetal, 1969) .

Lieberman i&AfF 78 1 HHAZ B2 LIRS, K
PN LA HoAth e N R R K shi—FF,
R T MESKEEARIZ B, TE U TR AN 2 5 FH ik
L. BTRZEIRE AT RS, A
A, d5f /0 WA s T AR A A2 4k ([9]Lieberman et
al,1971) . Lieberman #1 Crelin i& 5] 1A
A TR S HE W7 8 2 A e N 75 1 fe ) 45 A
FEIETEAR, F b 58 28R NI R T
71, AR IX PR 15 N R IE G

1T 7 XHHEE ST ([10]Lieberman et al, 1971) .

Lieberman [ 53R BH, 75 18 1) Dy g A R A&
T PR RN, BRI AT IR
PSRN T — RAIPRA, X LA AT R
R RKRBYHI B MR Lo T R
LAV REATIBIA S A PSP E 2 WS PN 1]
T A ALE P — 5B, BN RAS A S

== 4k
5 He/Jo

Iy — TN 7 T e A I E T AR N
NEWABI AR BEBEMIARN LR 75
b mr LB W B R 4 6 | O AE R
([11]Vallender Eric, etal. 2008.) , T3k
WA SR e, DR, AT NS
AR TE A 32 ) T 2. AH AT
HAFEKENENAE, FEREA kKM
(cranium, skull). _L4i(upper mandible). I
i (upper teeth). Ffii(lower mandible). T

vi(lower teeth) FIfb A A+ LR, 205l

Pataud 1. Combe-Capelle. Dolni Vestonice
XV and XVI. Barma Grande 5. a Ferrassie
1. Le Moustier. Pech De L’aze. Roc de

Marsal . Fish Hoek. Nariokotome. Amud .
Jebei Qafzeh 9. Jebei Qafzeh1l. Shanidar 1.

Skhul VvV . Tabun | . Teshik-Tash .
Zhoukoudian Upper Cave: Cast of PA.101,
(EEWNESE: SN LV SR PO E R E N

K4 L+ B ([12)Jeffrey et al, 2002;
[13]Jeffrey et al,, 2003) . H-F I I
PRI Sk TR A 2 TE A A, IX N E Y
FEIE PRI FEAT R T N A

FER FH AL A 6T N 2 75 3 5 A0 ) i T
N 38 Sl & LR T AR N R LA
BN MESL R BRI R it #2 - ([14] Laitman et
al, 1976) , [RIINFI&EMIE 7 REKEEHY)
KA A RN J& Sk AL A B P 2 H I R
f#h A CA, prosthion) . )5 £ (B,
staphylion) . 4k 55 (C, hormion) . i
& B (D, sphenobasion) F1/ JiE fi CE,
endobasion) . FFF K I: WA E Uk 45 L 1)
R IR SN = R A= TS5 5
DE, JFEHEWE 7 NJE R KFEMIENE R
KR LSS B R, e T I e 5
FIMESL R R %,  ([15] Laitman et al,
1978 ; [16] Laitman et al , 1979; [17]
Laitman et al, 1982) . R4 DAL fyix 2%}
WA, Budil KZREH T —Fhih X L
SR, RET K S8, Xk,
Je 2B NAVE NSRS E AT T K2
b, JRAE LSRR o6k A B 1 TE AT
T IhfeEAy ([18] Budil, 1994) .

Liberman %Xt BEPEAE . BN )L
KNk 24w AR RS AR B i R
FLLA S Laitman Z5%F NJ@4bA HIWTFE, 4B
X} Lieberman Sk T FE#EE (LDT) %
BETIEYE. X —BIRHER T, AMf1X 2
PEIE B BRI g i L i AT T K2
Fo, R N EAT T EM, DO
SLRN B e NS T J AL e AR S 5 e EE
i) 3 1k i& 42 (1] Lieberman, 1984; [2]
Lieberman et al, 2015) . & T 75 22 flIfE 3
8L I s LAl Lieberman 458N
B LB IR — W T A 1R A B A
FRAMESL N B2 (LDT).

3. AR NS RACSAIR AL BN Pk (1T ok

Xof e 2L 3 0 Wk Sk AT R B, AT e
FLAYIHIE S B2 SR, AN ([4] Fitch et
al, 2001) . ZEdHFAFE ([19] Frey et al,



2003; O . WiF. SEMPE. R HEZH
F M ([20] Weissengruber et al, 2002) .
PR ([21] Nishimura et al, 2003; [22]
Nishimura, 2005 ) R K F ([23]
Nishimura, 2003) . FxtAE AR RK KL
BB AL AT T ([24]
Berthommier,et al,2018) . Fitch &I Fic
XTI ALSIPILE. F). BRI BRI
WSk B A SKEE T2 B Bh A A I
AR, VAN TEARANEMAR, IF
7N 1 WSk T B 2 PR AR TR AL I AN [ 2% 42
([3] Fitch, 2000) . flAITIAAMEL T B2
T REKFETE, I PR T A 3 A A
b NN 2095 KA R, ik, R8s
R T —DEE T 2 0B KR ([25]
Fitch, 1997). AN AG BT ALY —FF,
i N B S P AE R 2 I EE I B R AR
F 25 A6 3 v ASRAS A2 DA™= A AT ART 37 T 2 1
BRIFEIELEN . AT LU B AEAN Y
WSk B BT B R T TS S5 N R I
LR RARKIZE R

4 FANFR KK AR H

HHEINRRKE Y RANERER
HaERAEE KT, JFBRAEFEIE
NERKEBNWDAE A B FL B0 1 75 T A
R R T — 24—/ Cuniform)
5 5K FF (1) % 18 ([7] Lieberman,1968; [8]
Lieberman et al, 1969; [26] Shipley et al,
1991). {Hix BARIW LR EHAE N R R K
A Re K AR T E « X E AR &
BRI, PR A E AR SN ([27]
Owren et a, 1997). Riede 5 A\ & 26l 7
Diana monkey % ny 75 5 4 18 R 1 —
bk, AR 545 R Diana monkey
Xt 8 A1 %47 (baoleopard ) ft % 2 nyf 75 Jf:
A& schwa, T2 MAT 10 2 12 % )L #E/a/
()% % ([28] Riede et al,2005). WF7E4s 85
VTL AU LB R AT E oS ([29]
Lee,1999) . Fitch & AWFA T BRI 1] GE
RHEHIICE, WNERIER A E ] URE 5
= AR 8 (G B TR SR DR, 2]
DAt N 2R3 & 1 ([30] Fitch et al,

2016) . Boé il fr) [7] F#4] %F 4 4k (Papio
Papio) IR BIF S B, Ak & v LA H AR 77 A
FANFILIRIELE M )t E ([5] Bo&et al,
2017). Pisanski FIfth ] [F] F A N IX W] fE 2
FUH RS B s I BE ) R (R B A, X R R
J1FECT NKIE T I 214 ([31]Pisanski
etal,2016). Fitch ¥ BiiE A Be A& V3 T i
WA EA R AR S M A RS,
WAANBIESRAMELTFENEME R
G, AR B AR e ([30]
Fitch et al, 2016) . & FXfIE AKRK K
FE TE iR A AT, A — e A ]
“ehe U, INNIEANRRKEM R S
BAEKICE B G, 68 e AT =
AH L i # 22 HL A [32]Boer ,  2010;
[33]Boer et al, 2010; [34] Kelly, 2016) . {H
Lieberman AN, Fitch 2 AW R PS8
ROZAER FERE, HARKERIANT
BEMETERE X EHANLFTE
([35]Lieberman, 2017) .
5. A IEAR YA 5T

Fre 2 NAEM P FAEREKIES
AFE T R0 JE D0 R0 77 3 B FH T B 2 i i 3 3
TR ([30] Fitch et al,2016) , RIEA[FE
FETE R RUR 515 P A A R R, AT
X TEA F AR RRA T HEZ AR,
7t Lindblom #1 Harshman £ AT 5% i JE 7
_F([36]Lindblom et al, 1971; [37]Harshman
et al, 1977), Maeda [ & T R & 71
i R 7 i @B SRR AL B, Maeda
FI 7 AN Z 0T LUBRE 70%-90% 1) 75 &
Ak ([38]Maeda, 1990) . Fi|FiX—HiA
ALHEAS S, AT T A TE R ] 2
A E L UL B W B ([39]Maeda et
al, 1994; [40] Honda, 1996) LA K 4 AL i
([41]Buchaillard etal,2009) . Goldstein ¥
K B 1) A5 2 B0 5 B — AN W ) P 1
A= KA Y 1 ([42]Goldstein,1980) , 5 7 5%
T KP TR R . T B T8 K B AT TE
ok K = N2 % . Goldstein 7E
Mermelstein  jl A B & ) & mfi b
([43]Mermelstein, 1973), | i it Fo 4 4



AL T FEE SR AE KRR, At 7 AIE
(14 T R B 8RN DA Ik 77 A 114 HE 3 06 {2 ASE A0
FOR AL RS, INETE LR R T &
lil, faljul. Bo&MsLit =TT K T Al AR Lkt
R (VLAM) SR 7 18 A H AR 21 %
R KT R ([44]Bo&et al, 1997), AHiE
R B AR RGN T T s R s P
AN SERR R, A ] DX 0] 2 73X B A SE b
K72 (A AT . WA, RIE 2L
) LA R s K FEAS B R AR KRR ) — 2,
AT B AE B Sk T B 2 1A 46 T ot
Xt S7 . Badin A 5T E B B S A B 4 AT BA
AMEMESL R BERIAE T, RIELE & e 1 1R O
T, AR IER 1 F1-F2 %%[8]([45]Badin
et al,2014). Bo&<E Y NTLiMEZ K, M
H AR B R, TR RN R AR R 2 A7 2
Fa5E 1) ([46]Boé&et al 2013). {H Boer i\ Hix
Ee i A 5 T 47 4k ([32]Boer, 2010). M HIE
BRI FE 0T AR Y, AN W ek 7 S A Y
AT DA 75 10 V5 AL R UL A

6. T T BLA 8] F 9 18

JCH AL BRI — &
JCE IR 7 AR R u B ML
iR V61O E =11 DS i R ve R B O F S C TP o
FERAAHE AL AEEMEREE
HE A MRS T E R, 55—
77 T A E i AN AE AR R KRB K
FoRT RO E I . X B SR SCHE R
LT EaM 7 Ra gk, Exsimi
R IE] b, TR A — T LR e 1D
Lieberman, Laitman, Crelin Z522F 34T 1
KEMWATTR, INABZERFANRA
WANER R EG T, MNRERS ERA
AREMSIER . H%EANIRA
THE 2R NANE TR —3, B, A
A LAZEEL . Lieberman Z5223% 0N 518 K
297 BN JE B H I (01 mya)
( [1]Lieberman,1984; [2]Lieberman et
al,2015; [15]Laitman et al,1978; [47]
Laitman,1985; [48] Crelin, 1989) . 2)Budil
HRE Laitman 555 i N2k s A6 A i)
WEHHE, KE T K 238 e

fih E#EAT 1T AR R BT EMBE,
HEW A N R0 & B BT b B
(the Upper Pleistocene, 0.126-0.0117 mya)
([18]Budil, 1994) . 3) Arensburg X} +
=B B EE AT TR, AN
JeZER NEE MR EREE/ACE
WA 20 . A HED S 15 T LA IR 2R TR A
eI (Middle Palaeolithic, £ 0.2
to 0.045 mya) . KE#rH PN IZE R,
T8 1H A 2% 1 2 /i 228 T 0 T8 40 R0 E Rk
([49]Arensburg et al, 1989) . 4) Beo &5:24#
X HT AR IR A AT TR B,
IILA B s B 5 e T A7 AE
RIS R BB R, K3l F IRV R L
0.2 mya #EF| K% 20 mya ([6]Bo&et al,
2019 .

7. 4518

MELE BT FERT LAE ot ik
BB VR I 2 0T T A B 1 P S5 S AN R F)E
P, REREEEES . D B NRER
ot — € B AR TR 5 AT I = AN AT
2) Wk AN RER SRR AE=EF W
FARTCHE; 3) JuEHIRIE RIS A UE
FERHE ;s 4) JuHimBlnt [l e . K
e, MK R AR AR OB TR X — B iR
15T S R 4 1R K BT A N3 5 1 A
BT TR BLAR o

EE P

[1] Lieberman, P., 1984, The Biology and Evolution
of Language, Cambridge, Massachusetts:
Harvard University Press.

[2] Lieberman and McCarthy, 2015, The Evolution
of Speech and Language, Handbook of
Paleoanthropology, W. Henke, 1. Tattersall (eds.),
Springer-Verlag Berlin Heidelberg.

[3] W. T. Fitch, 2000, The phonetic potential of
nonhuman vocal tracts: Comparative
cineradiographic observations of vocalizing
animals. Phonetica 57, 205-218.

[4] W. T. Fitch, D. Reby, 2001, The descended
larynx is not uniquely human. Proc. R. Soc. Lond.
B Biol. Sci. 268, 1669-1675.



[5] Boé&L.-J., F. Berthommier, T. Legou, G. Captier,
C. Kemp, T. R. Sawallis, Y. Becker,A. Rey, J.
Fagot, 2017, Evidence of a vocalic proto-system
in the baboon (Papio papio) suggests pre-
hominin speech precursors. PLOS ONE 12,
€0169321.

[6] BoéL-J, Thomas R. Sawallis, Jo& Fagot, Pierre
Badin, Guillaume Bartier, Guillaume Captier,
Lucie Méard, Jean-Louis Heim, Jean-Luc
Schwartz, 2019, Which way to the dawn of
speech?: Reanalyzing half a century of debates
and data in light of speech science, Science
Advances, American Association for the
Advancement of Science, 1200 New Science
York Avenue NW, Washington, DC 20005.

[7] P. Lieberman, Primate vocalizations and human
linguistic ability, 1968. J. Acoust. Soc. Am. 44,
1574-1584.

[8] P. Lieberman, D. H. Klatt, W. H. Wilson, 1969,
Vocal tract limitations on the vowel repertoires
of rhesus monkey and other nonhuman primates.
Science 164, 1185-1187.

[9] P. Lieberman, K. S. Harris, P. Wolff, L. H.
Russel, 1971, Newborn infant cry and nonhuman
primate vocalization. J. Speech Hear. Res. 14,
718-727 .

[10] P. Lieberman, E. S. Crelin, 1971, On the speech
of Neanderthal man. Linguist. Ing. 2, 203-222.

[11] Eric J. Vallender , Nitzan Mekel-Bobrov ,
Bruce T. Lahn, 2008, Genetic basis of human
brain evolution, Trends in Neuroscience.

[12] Jeffrey H. Schwartz, lan Tattersall, 2002, THE
HUMAN FOSSIL RECORD, Volume One,
Craniodental Morphology of Genus Homo,
(Africa and Asia). WILEY-LISS, John Wiley&
Sonns,Inc..

[13] Jeffrey H. Schwartz, lan Tattersall, 2003, THE
HUMAN FOSSIL RECORD, Volume Two,
Craniodental Morphology of Genus Homo,
(Africa and Asia). WILEY-LISS, John Wiley&
Sonns,Inc..

[14] Laitman JT, Crelin ES (1976) Postnatal
development of the basicranium and vocal tract
region in man. In: Bosma JT (ed) Development
of the basicranium. National Institutes of Health,
Bethesda

[15] Laitman JT, Heimbuch RC, Crelin ES (1978)
Developmental change in a basicranial line and
its relationship to the upper respiratory systemin
primates. Am J Anat 152:467-482

[16] Laitman JT, Heimbuch RC, Crelin ES (1979)
The basicranium of fossil hominids as an
indicator of their upper respiratory systems

[17] Laitman JT, Heimbuch RC (1982) The
basicranium of Plio-Pleistocene hominids as an
indicator of their upper respiratory systems. Am
J Phys Anthropol 59:323-343

[18] Ivo Budil, 1994, Functional Reconstruction of
the Supralaryngeal VVocal Tract of Fossil Human,
HUMAN EVOLUTION, Vol. 9- N. 1 (35-52).

[19] R. Frey, T. Riede, 2003, Sexual dimorphism of
the larynx of the Mongolian gazelle (Procapra
gutturosa Pallas, 1777) (Mammalia, Artiodactyla,
Bovidae). Zool. Anz. J. Comp. Zool.242, 33-62
(2003).

[20] G. E. Weissengruber, G. Forstenpointner, G.
Peters, A. Kibber-Heiss, W. T. Fitch, 2002,
Hyoid apparatus and pharynx in the lion
(Panthera leo), jaguar (Panthera onca),
tiger(Panthera tigris), cheetah (Acinonyx jubatus)
and domestic cat (Felis silvestris f. catus).J. Anat.
201, 195-2009.

[21] Takeshi Nishimura, Akichika Mikami, Juri
Suzuki, and Tetsuro Matsuzawa (2003) Descent
of the larynx in chimpanzee infants, PANS, June
10, vol. 100, no. 12: 6930-6933.

[22] Takeshi Nishimura, 2005, Developmental
Changes in the Shape of the Supralaryngeal
Vocal Tract in Chimpanzees, AMERICAN
JOURNAL OF PHYSICAL
ANTHROPOLOGY 126:193-204

[23] F. Berthommier, L.-J. Bo& A. Meguerditchian, T.
R. Sawallis, G. Captier, 2018, In Origins of
Human Language: Continuities and
Discontinuities with Nonhuman Primates, L.-J.
Boé& J. Fagot, P. Perrier, J.-L. Schwartz, Eds.
(Peter Lang, 2018), pp. 101-135.

[24] W. T. Fitch, Vocal tract length and formant
frequency dispersion correlate with body sizein
rhesus macaques. J. Acoust. Soc. Am. 102,
1213-1222 (1997).

[25] Carl Shipley, Edward C. Carterette, J S
Buchwald, 1991, The effects of articulation on
the acoustical structure of feline vocalizations,
Article in The Journal of the Acoustical Society
of America 89(2):902-9

[26] M. J. Owren, R. M. Seyfarth, D. L. Cheney,1997,
The acoustic features of vowel-like grunt calls in
chacma baboons (Papio cyncephalus ursinus):
Implications for production processes and
functions. J. Acoust. Soc. Am. 101, 2951-2963.



[27] T. Riede, E. Bronson, H. Hatzikirou, K.
Zuberbihler, 2005, Vocal production
mechanisms in a non-human  primate:
Morphological data and a model. J. Hum. Evol.
48, 85-96.

[28] Lee, A. Potamianos, S. Narayanan, 1999 ,
Acoustics of children’s speech: Developmental
changes of temporal and spectral parameters. J.
Acoust. Soc. Am. 1051455-1468.

[29] W. T. Fitch, B. Boer, N. Mathur, A. A. Ghazanfar,
2016, Monkey vocal tract are speech-ready, Sci.
Adv. 2, €1600723.

[30] K. Pisanski, V. Cartei, C. McGettigan, J. Raine,
D. Reby, 2016, Voice modulation: A window
into the origins of human vocal control? Trends
Cogn. Sci. 20, 304-318.

[31] B. de Boer, 2010, Modelling vocal anatomy’s
significant effect on speech. J. Evol. Psychol.
8,351-366.

[32] B. de Boer, W. T. Fitch, 2010, Computer models
of vocal tract evolution: An overview and
critique. Adapt. Behav. 18, 36-47.

[33] B. de Boer, 2010, Investigating the acoustic
effect of the descended larynx with articulatory
models. J. Phon. 38, 679-686.

[34] M. Kelly, 2016, Monkey Speak: Macaques Have
the Anatomy, Not the Brain, for Human Speech
(Princeton University News, 2016);
www.princeton.edu/ news/2016/12/09/
monkeyspeak-macaques-have-anatomy-not-
brain-human-speech).

[35] Philip Lieberman, 2017, Comment on monkey
vocal tract are speech-ready, Sci. Adv. 3,
1700442 (2017).

[36] B. Lindblom, J. Sundberg, 1971, Acoustical
consequences of lip, tongue, jaw, and larynx
movement. J. Acoust. Soc. Am. 50, 1166-1179.

[37] R. Harshman, P. Ladefoged, L. Goldstein, 1977,
Factor analysis of tongue shapes. J. Acoust. Soc.
Am. 62, 693-707.

[38] S. Maeda, 1990, In Speech Production & Speech
Modelling, W. J. Hardcastle, A. Marchal, Eds.
(Kluwer, Dordrecht, 1990), pp. 131-149.

[39] S. Maeda, K. Honda, 1994, From EMG to
formant patterns of vowels: The implication of
vowel spaces. Phonetica 51, 17-29.

[40] K. Honda, 1996, Organization of tongue
articulation for vowels. J. Phon. 24, 39-52.

[41] S. Buchaillard, P. Perrier, Y. Payan, 2009, A
biomechanical model of cardinal vowel
production: Muscle activations and the impact of
gravity on tongue positioning. J. Acoust. Soc.
Am.126, 2033-2051.

[42] Ursula Gisela Goldstein, 1980, “An articulatory
model for the vocal tracts of growing children,”
D. Sc. thesis, Massachusetts Institute of
Technology.

[43] P. Mermelstein, 1973, Articulatory model for
the study of speech production. J. Acoust. Soc.
Am. 53, 1070-1082

[44] L.-). Bo&S. Maeda, 1997, in Journées d’Etudes
Linguistique (Universitéde Nantes,pp. 98-105.

[45] P. Badin, L.-J. Bo& T. R. Sawallis, J.-L.
Schwartz, 2014, Keep the lips to free the larynx:
Comments on de Boer’s articulatory model
(2010). J. Phon. 46, 161-167.

[46] L.-J. Boé P. Badin, L. Méard, G. Captier, B.
Davis, P. MacNeilage, T. R. Sawallis,J.-L.
Schwartz, 2013, Anatomy and control of the
developing human vocal tract: A response to
Lieberman. J. Phon. 41, 379-392.

[47] Laitman. J.T. in Hominid Evolution, Past Present
and Future (ed. Tobias, P.V.)181-186 (Liss, New
York, 1985).

[48] E. S. Crelin, 1989, The Human Vocal Tract:
Anatomy, Function, Development and Evolution,
Vantage New York.

[49] B. Arensburg, A.M. Tillier, B. Vandermeersch,
H. Duday, L.A.Schepartz & Y. Rak, 1989, A
Middle Palaeolithic human hyoid bone, Nature,
VI. 338, 27 APRIL.

AT e KRFER R, i, #iE, EEH
TN BRI
W
Email: jpkong@pku.edu.cn

REMr dbaREBC R, w4, BB, ®
WAL oL, EBEFFARGBNFIE~4. 1B
A B A B RS
Email: xiyuwu@pku.edu.cn

DA A EL AR SR 3CHR

Duchin, L. E. (1990). The evolution of articulate
speech: Comparative anatomy of the oral cavity in Pan
and Homo. Journal of Human Evolution, 19, 687-697.
(see attached)


mailto:jpkong@pku.edu.cn

Takemoto H. (2008) Morphological analyses and 3D
modeling of the tongue musculature of the
Chimpanzee (Pan troglodytes). Am J Primatol
70:966-975

S. Adachi, M. Yamada, 1999, An acoustical study of
sound production in biphonic singing, Xo & mij, J.
Acoust. Soc. Am. 105 (5).

Dennis H. Klatt , 1980 , Software for a
cascade/parallel formant synthesizer, J. Acoust. Soc.
Am. 6/(3). Mar. 1980.

Alvin M. Liberman, Katherine Safford Harris,
Howard S. Hoffman, and Belver C. Griffith, 1957,
The discriminnation of speech sounds within and
across phoneme boundaries, Journal of Experimental
Psychology, Vol. 54, No. 5, 1957.

Liberman, A. M. 1957. Some Results of Research on
Speech Perception. The Journal of the Acoustical
Society of America, 29(1), 117-123.

B. de Boer, 2010, Investigating the acoustic effect of
the descended larynx with articulatory models. J. Phon.
38, 679-686.

P. Lieberman, The evolution of human speech: Its
anatomical and neural bases. Curr. Anthropol. 48, 39-
66 (2007).

P. Lieberman, The evolution of language and thought.
J. Anthropol. Sci. 94, 127-146, (2016).

W. T. Fitch, R. A. Suthers, 2016, In Vertebrate Sound
Production and Acoustic Communication, R. A.
Suthers, W. T. Fitch, R. R. Fay, A. N. Popper, Eds.
(Springer,), pp. 1-18.

B. Lindblom, J. Sundberg, 1969, A quantitative
model of vowel production and the distinctive features
of Swedish vowels. Speech Transm. Lab. Q. Prog.
Status Rep. 10, 14-32.

Crelin, E.S., 1987, The Human Vocal Tract, Vantage
New York 1987.

lan Tattersall, 2008, An Evolutionary Framework for
the Acquisition of Symbolic Cognition by Homo
sapiens, Comparative Cognition & Behavior Reviews.
Vol. 3, pp 99-114.

T. Nishimura, 2003, Comparative morphology of the
hyo-laryngeal complex in anthropoids: Two steps in
the evolution of the descent of the larynx. Primates 44,
41-49 (2003).

D. Rendall, S. Kollias, C. Ney, P. Lloyd, 2005, Pitch
(F0) and formant profiles of human vowels and vowel-
like baboon grunts: The role of vocalizer body size
and voice-acoustic allometry. J. Acoust. Soc. Am. 117,
944-955.

H. K. Vorperian, S. Wang, E. M. Schimek, R. B.
Durtschi, R. D. Kent, L. R. Gentry,M. K. Chung, 2011,
Developmental sexual dimorphism of the oral and
pharyngeal portions of the vocal tract: An imaging
study. J. Speech Lang. Hear. Res. 54, 995-1010.

H. K. Vorperian, S. Wang, M. K. Chung, E. M.
Schimek, R. B. Durtschi, R. D. Kent, A. J. Ziegert, L.
R. Gentry, 2009, Anatomic development of the oral
and pharyngeal portions of the vocal tract: An imaging
study. J. Acoust. Soc. Am. 125, 1666-1678 (2009).

L. Méard, B. L. Davis, L.-J. Boé& J.-P. Roy, 2009,
Producing American English vowels during vocal
tract growth: A perceptual categorization study of
synthesized vowels. J. Speech Lang. Hear. Res. 52,
1268-1285 (2009).

L. Méuard, J.-L. Schwartz, L.-J. Bo& 2004, Role of
vocal tract morphology in speech development:
Perceptual targets and sensorimotor maps for
synthesized French vowels from birth to adulthood. J.
Speech Lang. Hear. Res. 47, 1059-1080 (2004).

L. Méard, J.-L. Schwartz, L.-J. Bo& J. Aubin, 2007,
Avrticulatory—acoustic relationships during vocal tract
growth for French vowels: Analysis of real data and
simulations with an articulatory model. J. Phon. 35, 1—
19 (2007).

R. D. Kent, A. D. Murray, 1982, Acoustic features of
infant vocalic utterances at 3, 6, and 9 months. J.
Acoust. Soc. Am. 72, 353-365 (1982).



