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10:00- Opening remarks

10:10-10:40 W. Tecumseh Fitch (Univ. Vienna, Austria), Monkey vocal tracts are speech-ready

10:40-11:10 Takeshi Nishimura (Kyoto Univ., Japan), Voice physiology and its flexibility
in macaques: heliox experiments

11:10-11:40 Hiroki Koda (Kyoto Univ., Japan), Is volitional control of macaque vocali-
zations really homologous with those of human speech?

11:40-12:10 Hironori Takemoto (Chiba Inst. Tech., Japan), Preliminary acoustic analysis
of the external nose

(TR7H)

13:30-14:00 Christian Herbst (Univ. Vienna, Austria), Electroglottographic investigation
of primate vocalization

14:00-14:30 Maxime Garcia (Univ. Lyon, France), Novel insight into the comparative study
of primate vocal production through excised larynx experiments

14:30-15:00 Jacob Dunn (Anglia Ruskin Univ./ Univ. Cambridge, UK), Opening the black box:
Comparative studies of vocal production mechanisms in primates

(TR7H)

15:20-15:50 Isao Tokuda (Ritsumeikan Univ. Japan), Nonlinear dynamics of animal vocal-
ization

15:50-16:20 Shigeru Hirano (Kyoto Pref. Univ. Med., Japan), Role of reactive oxygen species
and anti-oxidant on voice

16:20-16:50 Yoichiro Sugiyama (Kyoto Pref. Univ. Med., Japan), Brainstem neuronal
mechanisms for the periaqueductal gray—induced vocalization in guinea pigs

16:50-17:20 Ken—ichi Sakakibara (Health Sci. Univ. Hokkaido, Japan), TBA

17:20- Closing remarks
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Schultz 13 80 4FERTMD 1933 2T TIZ, ZD X

INZENTWD,” Since any phylogenetic change
has to affect primarily the processes of growth,
additional information on the developmental
changes in monkeys and apes is one of the first
requirements for a thorough appreciation of the
peculiarities of human growth:--” (Schultz, 1933),
FREICBT D RAERN DI, N2 B
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T ETNVEYTIE ARV E MRZOMOTREATIE,
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DRI R BACZ T 5 Z L N0 EHDT T
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o ERZEMN O RENT KIS T D KERE T RE DR
RZEEZ, K277,

SHTORER. LTOZLRWAEMNERoT, 1)

B MIKRASAANE LD b R OB R E W,
2) REVENREOHEBRRSIZ BT 2 RERE TR,

B P TIEE D BORREEICE T 2TERICHIET 5,
3) AV TE, FrRrv—TERL AT T—
ZACEVIEWEREREL{EEZTY, £ MDA
KRR s b BRTE O, B 3T —v 3 O
READ KB NIEO T T AEWIC—FFHL L T
AV ZLFrRrY—LT KIBEOBREL MR
ZALDI IR > T D RS BRI, KRB 213 T,
0 at— g VDS EROTREL RIT RIS
BEBERRAVICIEIR S D 2 E XLV, 29 &b
NN EWV I BIERRPDITEN L ORE SN T
WD BIZIT. B OTRED D #T Ik 2 A
ETEL0, BRI TS hmeE, nat—
Ta VHOEROLT L FTLT L &Ly
(Demes et al., 2001; Lieberman et al., 2004;

Wallace et al., 2014), AWFZEOFERIZ. BHTERE

DOWFEITIZ., maE— g VEETET TR, £
FREDRER L ETEREEZREZLTWVWD I L AR
L TWADNE LIV,
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Demes B, Qin YX, Stern JT, Jr., Larson SG, Rubin
CT. 2001. Patterns of strain in the macaque
tibia during functional activity. Am J Phys
Anthropol 116:257-265

Lieberman DE, Polk JD, Demes B. 2004. Predicting
long bone loading from cross—sectional ge-—
ometry. Am J Phys Anthropol 123:156-171.

Morimoto N, Zollikofer CPE, Ponce de Leon MS. 2011.
Exploring femoral diaphyseal shape variation
in wild and captive chimpanzees by means of
morphometric mapping: a test of Wolff s Law.
Anat Rec 294:589-609.

Schultz AH. 1933. Chimpanzee fetuses. Am J Phys
Anthropol 18:61-79

Wallace 1], Demes B, Mongle C, Pearson OM, Polk
JD, Lieberman DE. 2014. Exercise—induced bone
formation is poorly linked to local strain
magnitude in the sheep tibia. PLoS ONE
9:e99108.
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inhibitory cascade model & . WIHA[M] D2 5 % 7
95 patterning cascade model 1%, F4 & TEREHE(L
DOE#EEZZ 22D ECEETHD, ZD 22135~
EONDZELZVD, TBEOHNDE I D 250
ETNVEMRE LTEZDRAZIILDITHNT 5,
BT, BHERI RIS L > TR EZ Y I 2 L —
a VTRV THREN LTz,

FIER AT T L DB b DR E

%4 Inhibitory cascade model 1%, (XU HIZ T
T BRI R - & 8 O RIHED &= T EL D IS
PER A DN T 2 AL - TRIZTE HWEONES
RESIDREDLEWNWI HDT, HEOHEXY A X &
L CEA STV D (Kavanagh et al., 2007), —
A 22 LA O FI R O A X OBIRAUTH X 2 8)
F=1 OEM TR0, JOHIE A58 FE T FE B o
FA ZOBIR TV D & MIDM2OM3, HHI K+ 2355\ Vil
FEER OV A XOBIR TS & MIKM2AM3 & 72 b,
ZOHE ORI A XOBERITREMEEXHET S 2 L
WIATHIZE TR SN TR Y . WO TIT MI>M2>M3
THADR TIIMIM2MS E72>TNWD, BEREHDYE
AT, AT TP TN Y — U TR D

MI<M2<M3 & 72 A 23, FBE NIR TIEZE o HIRIRER T,

MI<M2Z=M3 THIf R 2358 < Ze > TV D, BRI=F
LTI T Z DI O A X38IE O BRIC
BB EEHNTATED 2016 FFITFE ST
(Evans et al., 2016), Z Z Gl 1 5O FLEH
b EOTZEHEY A XD A T, 72 Z 0T
XEHNTRERLDTNVT AT I A« TIHAD
TR 4 HNEEOY A ARTFR STV D,

[ Ak o> 4l IR - -5 PR IR - O AR BLAE A TR 3Tk &
D, LW A=A NFHEEOHFTHEEZTEY

Patterning cascade model & FEiEXAL 5 (Jernvall and
Jung, 2000), = Z TIFEN LA L DKEONE - K
TS BRI TE RO E A Z S TERB KR
E B EINTND, ZTDZ L IIMEHM TEED
KESAEHBLEFEICEY . EFATRHSNE
FOICERFTRES RoTVD ZERRES LT
%5 (Morita et al., 2014),

t DTZRETERL DRI 13k & 723 7 TV IRF- 3B
TWDA, Z OIEPER M T O EAER A,
BCOWIE, HREORIE, HOTEDOIRIE & Fp D L
TN T, ZREhD L~V TOE D BEEAYICE
—OWEPRYVIELEL TS EEZDND, £D
7-8 . Inhibitory cascade model IZFH AN D FH
M OEEZ 3B L, Patterning cascade model 1%
N OWIHMOERZHAT 5L S dn, 2T
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bbb, TZTHLIEIIAD L PO LFHRHE A
AT, B - NOTRBERN N DETT /M

556
it U
= o, 0 & ;
smome  oha T LGN [EE
\ | e 8
\\_// ~ _1// |

ERERN S DS @

GOUELEE JRES S

1. JEREHLXEIC & 5 AR, 2206 B b BB 1
KRETH 5 2 REW, 5 3 KE# ORIk =T,
PO T A B IE LI AT D> TR « WO
T RAITEDZAET DTRERIARS R o5,




FVFHHATE 2O AT (Morita et al.,
2016), 7273, REWIIENEMETRABERTH, *
7eR UMD & L TH 070 OEDOE NN
HD, £ TREBIZERSE Z I TEIZ MO
MBI E S D Z el BEEHERA I, E&T
DTz, JEREHIIE & et (0 - 208 LW iE
B UIATIC I, Bl S 7o KR o T RE
AR (K1), 5 1 KW 55 3 KEH~DER
DR, P X L 72 TR LA 7 1
inhibitory cascade model S #AME S 2D, £z,
WEEH DR S 41 2 NAFF S AE 9 iz O O JE R A Bd 1T
patterning cascade model & EAMENEHV, T H
DFERNG B M REE CTHE S 2 TEREAREIZH
P Fl - B OTEREIZ R E T VI K il s i s
LRI

EEBERRY I 21— a
IHNETRTELE DT, WITHEM L LMD
DY MR- 4 il IRl 1 O FR ELAE NS & - TIREARD
FIDRE— BN D, Fxlide b ERICRS
D THRKHEE ORI NN Z —AZEFEB LTS, Z
D THRE M OWIARLSNZ T Y R, +8 X B 3 >
DNRE—=2 WD, B YRII R AT 7 2%
—r b Ebi, BAEOMENR Y-l &
NT&Ee, BUE, obnshTnde b EF
1 2500 JFAERTE THD 23 ARSIV m 2 o X
TR T DR KAW T Y MOALR LD,
ZIZT2ODRMNPEL D, WOEZ T/ F —
YRELTEON, FAEBRICKT D ED LD Rl
MR Z — L DB ZE ST 6 LoD 1 ZLDHD
RERAR BRI OWTIE, BATIFRIC L D &
BN SEHHOT 7 U H TR X AT R N
RO, HEFHLEO2—F T TROND X I
hHEEIND (Gomez—Robles et al., 2015; Mar-
tinon-Torres, et al., 2007), EF7=Z D TWwoEZ
T) AEERBAEMICRL L. B1LRARLY B2
REIKHABTEICALND, b —2Dv, F
AEFEIC BT A2 IE, b ROE AR THIRD R4
FBRAETERWILEE S LI ) O, FHERK L
Ty Ialb—yarzfTH) T & T, RENT—D

ka7 b L BRICHED Z N TEDSD0E LU
AN
ZZTHRAITET~ T 22 AV CRABREOFEM
BBV I 2L — a3 VBB A DY 2B
ML THEY ., FIC RS E THEHOBM NZ — 2 DN
WWHEALTWS, L2, vUATHIES oz
LTHZORMEETICE MIHEATE 2017 Tl
72\, 7273 Kraus and Jordan (1965) & DY THFSE
ZHWDZ ETHIROBEA Y — R 2#ET 5
ZET, LB REOENVET NVERRT S EN
TEDL0H LRV, FIZIEyIab—va
2RV FREAL Lo BB A2 TR RE XL CE ik LT3
BroER L L, @< P IHMbaBEARITSH L
W RETE R DB AT LI E B X TV D,
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Evans AR, Daly ES, Catlett KK, Paul KS, King SJ,
Skinner MM, Nesse HP, Hublin J-J, Townsend GC,
Schwartz GT, Jernvall J. 2016. A simple rule
governs the evolution and development of
hominin tooth size. Nature 530:477-480.

Gomez—Robles A, de Castro JMB, Martinon—-Torres M,
Prado—Simén L, Arsuaga JL. 2015. A geometric
morphometric analysis of hominin lower molars:
Evolutionary implications and overview of
postcanine dental variation. J Hum Evol 82:34-
50.

Jernvall J, Jung HS. 2000. Genotype, phenotype,
and developmental biology of molar tooth
characters. Am J Phys Anthropol 113:171-190

Kavanagh KD, Evans AR, Jernvall J. 2007. Pre-
dicting evolutionary patterns of mammalian
teeth from development. Nature 449:427-432

Kraus BS, Jordan RE. 1965. The human dentition
before birth. Lea and Febiger.

Martinon-Torres M, de Castro JMB, Gomez—Robles A,
Arsuaga JL, Carbonell E, Lordkipanidze D, Manzi
G, Margvelashvili A. 2007. Dental evidence on
the hominin dispersals during the Pleistocene.

Proc Natl Acad Sci USA 104:13279-13282.




Morita W, Morimoto N, Ohshima H. 2016. Exploring Morita W, Yano W, Nagaoka T, Abe M, Nakatsukasa

metameric variation in human molars: a mor-— M. 2014. Size and shape variability in human
phological study using morphometric mapping. J molars during odontogenesis. J Dent Res 93:275-
Anat 229:343-355. 280.
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1. WOMBEETRAE L RRREEOHEE R
FAEIZBIT DREIEA (EEFEA) kil
LIERROEE (Ritsd) & OMICITTATIENFATE
THZILERERFICEY#EmS L T (Gould,
1977) , AR, BEAEBRE A HIET D0 F A=A LD
HENZHIZEN ER -T2 bick b, ZoREL
EROBRKRICET 2@m b2 BN TND
(Carroll et al., 2005; Abzhanov, 2013),
FHEEM O, @mWAKILED =D& LT
BASART W LI2A., FRCHFETIZ, Hk
() 2E L SRR E =T 7201IC, AR
B L OB AEROHFIADOEBFEITEIT DT HE
FI MR ST b (Kielan—Jaworowska et al.
2004; Rose, 2006) , B LM 7L (F M ARERCAT 1840)
OHITET, PAERBEELATHIIES L2 P U RA
7=y VAR R EAFIC L CELL TE R,
RO O T, € R o> Hifdfi 7 [ $
TEOHILIEN 2> 6 EEOWIAN A BLE S 5

NIRRT == 7 RO LIHAR 3729 % £ TIT,

1 (EEU EORWHE FHRFRAELI ATV D

(X 1),

— T, ., FRCEEORAERRICEL TE, v
TFV T H—, =F AVEERT (enamel knot)
(2 X DTERETERL D HIHE A J1 = X L3 5981278 5 T
& 72 (Jernvall & Thesleff, 2000, 2012) ., H#DJi
ETh LW B EMENOERIND R, LK
DAOIT=F A VIR, FIBED D IX5 T a3
S, EnENF A NVE ERFE EWT B,
Z OB FWORNT, =T AVIHFHING & ST A
NEOBO—FNZEEL TRAIT RN S 5, £
D%, TF AV & ST ML EVTE S H
VIR BIE &2 W LTV, o T, FEWH
BltA T 2Rl S, B E MBEDOER IR DT A
NBFBEOIREBEICRD TN D, =) A VHEENI

R L AN At (=1 | NV = P NI & /O RN 1 S )
BEVL S R RZEBEE e B TERt PR RETE iR 2250
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B4 1. €A E o> HEWTHA B 7> & Wil FLAE Y 0D 25 S B 1
~OELORAK, PV ARRAT ==y 7RI TH
ARAFEARIHICES LT, ORI AR T 2=y
7 T E bl A BT AR B 2 2RI RE O FA Bl A HEAE L
Too HARKHAME O EMLEAIE R U AR A7 = = v 7 A M
TIX %8 A (paracone) & TEED a (protoconid)
TR TN D,

B L DOHIZIER S d, £ 2 A2 FLIT B L R
DERN LICRE LTEBRE LD, DFED, =T A
JVHERIS T & LB O = F A VG FERIL RRICA2 0 |
FAUTKHIE L TR ORI SN D Z L1272 5,
T A VKRS 1 DD F F e O BHHE S, A
T S NAVESWIHE SR S D, 16> T, i
DOReIE. BAEMT DO -7 H OBV, HIR
DOHTEZIZ, D= F A VEERI AR S 415 7
IZE»TkESTL B,
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EBUERFLEO W O AL & OBIRZFEL < P

TP, wOE LA L OMIC EOREWITIENFR
DONDLDONERLINTTHZ L THD, WITIE

ED LD BRI RO AR DO Z b T
L. FOREDELNREOEDENE BT-H L,
S BT DIEREHE L~ & D72 D DA B DNT

THZETHDH AEDY U RY T LTI M,
IHETHAED M XX IFOHORE IR
AR ART AR FERE R A AR L. B R CHx & 2T
W5 DML & FAEDBRICONWTOB LR ZRR L
77

2. MBtE 5L
Fxix, PV RXIBOEBRE)EE ST,
DK OBELZ B L, MFTURXIOHEM
PV AR T 2=y ZREEN D OYREDNNE L
WL O U R TERE A2 RFF L TV D, Fexld, b
TV RAXIMBZF AN O~ — I —BInFTh
% Shh & Fgfd% /7 m—=17 L WIRIZE T 5iEs
THRBL kDT F A LBFEOIRE 3 RITHIIC
ALY % 2 & TR IRD T RE I G FE 2 I8 B L 72,
F7o. HESWH O IR A Alizarin Red Jufa L.
SHD A JRALBAAA DA % FH~ 7=,

3. ¥IFV Ty E TR LI WRO IR
BRE & T OB L

MY ARAIOETFHEE | REEER O, M)
TlE, WEREID 1 R>=F A VG A MRS 5 Hiia o
— A FRRIIRTHI OO 2 R A VAR 5] & kA
. 2SO M @D paracone & M, @ protoconid
ZRT D Z il otz, ZThiuk, izl T
PN HIBL L 72 EEH AR S AT BV T H NS TR AR S 4
L2 LEERT D, MR A AOEKRE L BHIC
EORMMEE b1 THID 2 W T A VEEE R % 12 H
L7, M Tlix. paracone DK IZ ., metacone,
T b FAM O stylar
cusps DJEFRT 2 W F A NVFEENHE L=, M, T
1% . protoconid ®D K IZ
hypoconid, entoconid DJEZFE T 2 kT A /LFEEHIN

HEL L7z,

protocone, hypocone,

. metaconid, paraconid,

B bz & IR EE (B LEH) OBER D 3 ot
Wz PAERMILIED E O iR & i L &
ZA, P IURAXIDRA 20 H~25 B (E20~E25)
DREWOTEREIEHIBRIL, = BACEE O [k
HIIECTO NIRRT == v 7RI OIREREA LD
WEEZHS CTRESERL WD Z EBNhoT,
O LIAERIE. BUAE MY Y X XIOWORAEL
AREFLIEO O ORI E LW RTINS
ZLARLTWD, Gould (F. 4 &b WATIE
T FEDE A I 7O (FBERE heterochrony)
MEFERBRTH D ERTWD (Gould, 1977),
B2, WIRDOTEREIEE D A — KT v 7 HDHW

IRETE R OIER & 2 b, 2R/ % —=
VT ERRIET DA =R LOEE R LI, B
WEBHEE 26 b Y AR R T = =y 7 WE 3T 5 2
LITFRETH D, 72720, b LE(LDORBRE THDOIE
WD Z A I v T OEER b ST HAETH, #HH
D2WTF ANVFEEHPHBLTE DL DI DHT2DIT
. EIRY A XORER (R M SRV B
bHDH, WIEPKETERWERE LT, B
D35 O, BN O A= 2D KA EIRE 2 D
D, HEoTC, NIRRT == 7 REAHROMEIEEE
T, O F R O REE J5 mds K ONTIE LI M O
RIZFEERMLBELEELE b Ly,
ectodysplasin (EDA) 7 /L OHEMRITEHIEO I AE
DAY — KT v T o blo b3, 2Ry —=
VIR 52 HRTTHH D (Kangas et al.,
2004; Harjunmma et al., 2014).
(SHH) 13 —= 7l g4 5 2 218+
T&» Y (Choet al., 2012) .
EDA & SHH Ol F OB A2 2 s a— 33, 2
g —= 7 2bE ) BSETITHDOIAED X
E— RERES 25 Z SFafiEnd Ltz 5%,
IR AXIOEMOGREREZMMA LIS L
R OMEEFR, FHOMEZB RV E/M ¥
—=rJPDarta—4—vIalb—rar, JEh
HO W OFAE L O/ &0 WL O OMiE D DR
FLTOHIE, FAERICH LEFORA ZHSS LT
AL MY ARRT =y 7 BEHOEEEOE IR
FRZFEA T =X LOBRNDEMRET 5 2 LIk

sonic hedgehog

2011; Har junmaa et al.,

10



ICFRECH D EEZ D,
4. FREFURR & AIRAL

— T, WHOAKACEHBOIAR X, EANIZ 2
T AVAERIH R B L 2B R < AR BT
LMD -7, Lol M Tik, sl AKAbZ
BT A DI metacone THh Y . EED A KL DJEZE
IELFT LT A LFEROERIESR & 13— LAn
NIt BUERMIIEOWIHD A KL DOIEE
i, NV =y arinEnzERmonTisy
Ff, 1983) . THAHEHIZ, 8 OFAmERITEL O
BEHEOVRBLWEEBZ LN TE T, WIX5ER
LTLED EBFELSNCIRNENT D Z &idno
T, R A & FREIE, BRI oL
kThreBEZLNDL, TOEKRTEH, =) AL
i O RNATE D 5 3 A RALONEE XL 0 & i O e
LR < KL TV B7E5 9,

5. 5K

Abzhanov, A. 2013. von Baer’ s law for the ages:
lost and found principles of developmental
evolution. Trends Genet. 29:712-722

Carroll, SB., Grenier, JK. and Weatherbee, SD.
2005. From DNA to Diversity; Molecular Genetics
and the Evolution of Animal Design 2nd edn
(Blackwell).

Cho, S.-W. et al. 2011. Interactions between Shh,
Sostdcl and Wnt signaling and a new feedback

loop for spatial patterning of the teeth.

Development 138:1807-1816

Gould, SJ. 1977. Ontogeny and Phylogeny
(Belknap).

{EA %, SRR/, MEmSE—. 1983 Yy v xX
T (BB OHEOAKILIZONT. iR 22:
28-43.

Har junmaa, E. et al. 2012. On the difficulty of
increasing dental complexity. Nature 483:
324-327.

Har junmaa, E. et al. 2014. Replaying evolutionary
transitions from the dental fossil record
Nature 512:44-48.

Jernvall, J. and Thesleff, I. 2000. Reiterative
signaling and patterning during mammalian
tooth morphogenesis. Mech. Dev. 92:19-29.

Jernvall, J. and Thesleff, I. 2012. Tooth shape
formation and tooth renewal: evolving with the
same signals. Development 139:3487-3497

Kangas, AT. et al. 2004. Nonindependence of
mammalian dental characters. Nature
432:211-214.

Kielan-Jaworowska, Z., Cifelli, RL. and Luo, Z.-X.
2004. Mammals from the Age of Dinosaurs:
Origins, Evolution, and Structure (Columbia
Univ. Press).

Rose, KD. 2006. The Beginning of the Age of

Mammals (Johns Hopkins Univ. Press).
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