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60 JTAERTNZIEL , I—my /SR T U780
T B OELE R T TAbA NEETH D, B8EF 30 77
RN L, K93 57 5 TARRTE TISHERIZ B UNR00
nizEEns), £O—57T, 7T7UVHEFEOH A (K
E P R) N 5-6 RN AR A YRR L .
AT T NE— s TR THRICED B %
X LTS, ZOXRT U T IEZ— LB EHA~DT A
ARSI OBERZ RSB T AL E TV E
727N ZDOBEKO—DIZHESNSL DR, X7
VTNV NEDRIDORET I 72 TH 5, FIHIRE
DFET, FLWSME T TBEWIEA T2 04
BB T AFNAEH T D REMED B D,

N WEEI S R T FAZ— VT, IO
FANEFIFREO UL~V EF L TNEESNTE
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kg 222 AT T Dl T ORE I 70 224 AR E T D4R
WEEZHNTND,

THLTERT T — L NEDOICHERIS
BHRENZET, OO MMIERE D TIN5, EET
HZEIIARBIR T, WH ORE ) D RE D
ZICRRTHET 256 A ba NP FIEELTE
ZHENDON, BEEF LA L DINEREDHEE TH
%o NEOILAIZIRST ZDObDIFbAE LT
Febia 2w, SEEENEOR ., T72b b N
#5375 (Intracranial endocast)” 73, “f¥ Db A7 EL THE
—DFRNN 72D,

AT TN =V EF ANOE WU, LA TE
BHOFREM IO RSN TN D, FHENEFEO R
HINBIMA BEO REIPHEESNTBY, X7 TV
Z—)LORIE, Br N T 72 bBA NFEO K EIZIE]H
HIn, RLART U TNAE—ILDFFRRENEEINT
W5(3), A NETH EREZ AR 38 NSO N DIk
EDIESTHIVUE, WHDOFAZENEER I ANDOLDE
FELU T BTSN Z ED B AR 1% 5 E D K
BREDZEEFA T RE L LA, L L, RT VT
WA= VOEETE IO RESEFR LT TIEA+
N ThD,
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EhaHEE A EE, THENEEE EREIZREL . MO
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B2 T QDB AENE ERRoA VY F v CT i
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T A R—=ADT — LR AT HREDHTELEZD
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— 7y MU R 72%, Fox OFED BRI, &
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LA EAZE L DR D 73D DFFEHEFEAT R ~ 0D JFEAE IR
D72 THLD, EIROCABHZITHW T iEE
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2.6 BLRADOHEFHAIIEYE Endocast

RIROFHFETEDTAREFEAE RIZIBN T, BILA
DOEEARD MR i IVRD 7= Endocast ZEEFHL .
HEUE Endocast Z1ERKLT=, 17 2T WA — AL AEH
# Endocast O TR LLEGIZBER L Ll D3t S b7l
DIXIAE Endocast EHFESRE 3 IRICHEIET — 4T
H5, BUCANDOBHZE OB | K2 2Rkt %
Y, FEROBHZEN~ A7 B A HAIN R )35
& BFEFE S $ (percentile) vy TN TED, ZD 3K
JCEMR T —X OEFEIL, Z DM EDOHHN & HEH
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ST B CTHVAERE Endocast KilE 292
LNTED,

2.7 {LAEEZE Endocast X & B A DEHE
Endocast & DFEEHHI HLEE

{b A 8AZ5 D Endocast 3% MO M F I, DAL
E D EEER 72BN DR ZE R L T, A~ b
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HiL7=,
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3.1 X7 T NE—ALATEZENEndocast R A

212, EiRQ2.3)DFHFIETHERK L. Amud-1 D1k
£ 9HZE M Endocast 27777, SCHR(1) Tl FHHERRRIC
N BN AIES N385 2 B L 7= Endocast K [Hi)3
BIFHITRY, Fex OLOLIIVERITIEMN B2 D
WCHEEINTZW, FoRIZIE TR ERERD R EL >~
VTRV,

AR TE DS A NEN L e R TIRIFIREENR B2 2T
Hh s LB R-OAE R IRTA O IR O R HH OFEFE 7281 T
HIWEIDZEMNTED, BRERDOFT 2 IZEPNL 789
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3.2 BARADIEAE Endocast
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3.3 X7 UTFNAEZ— LV EBRADHEH
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i BICHEE~y 7L TRRLIED DN 4 ThD,
HARNDOIEAER) Endocast & O AR 7R [ ELLR D
FREEN, BROBER TERIIN TS, AT xT
7 VA —/L® Endocast F DB ADZEILIVLAL
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PIUZREMIL T B EHES - T Th D,

Amud-1 DL AT 8EZ N Endocast (%, B ADZEN
WZHEU TR R SR EL, FRICIRIRE D% 7 22 i
BRAOEROFHEHEBZT-, X7 T NAH—ILD
Endocast D BIEEHBIL AN  m S EBIZBRA D
FEUER) Endocast J0E /NS TEREVERNTHEE S 41
TWDPET R EEDRWEE R Z R LTz, 72720 | HilgHD
B INEAL 0D ISR 1T BN D ZAEME D PN T
HoT,

ZOHTHERRC, (AT OFE D L DEB 2D
AVHHMAEEER OWE S MU RBR IO RS T2, BT
DRI BR NN R THAMEL T D E Gl S
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4.1 X7V T NA—DEndocast DFSIRIZEIL T

FT T NL—)L Amud-1 @ Endocast DIIRIT,
[A]— A7 — L C g U= B OFENE Endocast &0
FEBRIT W T, R IC RS, mESoMEL, /il DE)
HNEWSFT RN ELNT-, ZhBiE, ZETO#E]
2RI E T JE LR WE R Th D, ZOfREL T,
SH R (BB b) \ok L€, A, FAE K (IR
BNEAL) DIZEOFREEN RS, T OFER . MRIATHE
SORWNIRDBHZ RN TSN DEE 2 HiLD,
ZD EDBIXRTMAG DA MROR IMEIT BN ThH
BN, ZHUTEALANZE 2 CTh, B AL LD 32
L W2 ESUAMIEAR I LA WSO & DA T
Xt rHEESND, Amud-1 ORETEEERS AR
BLRANICHARTEA, mESEbIc/IMEL Tnde
R & AV 72 T T AT EE HE AN AT S o @ R
Broca’s cap EFRSAVHEBALIZ, B A DXRFIGHE 731
LT BATAICZE L CW AT E LTRSS
FUIHFE T REEDO—DOTHD, b NEIZBITS
ZD R MEALIL . R T T NV — )V ELRITD
Homo habilis, Homo erectus ® Endocast {Z3V T4 C
RO BAUER,9), A F FEOM HIZEE T2 AT getEd
IRIBEILTCUND, LINLZRIID, ZOREEEN, D4
DOHKIEY , EE) S REE L CTHBILS Broca = iRl
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\ZZDEFEMY T HEALZR2DONEID O Wi I E
HAET, ZOEAIIATBEERICHEDIAT IO T
FIZEMTHAEICHY, BURANIZB W T T RIEA
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Brodmann 44, 45 ¥1)J0% T 5 @ Brodmann 47 %70
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(A5 i OFA A - E VA R VAL Nt s N Y 5 BV X))
& ORI E 2 R T LT 2L RTEETHY .,
B A O FRIBARIOAFIE LT R DA R E My %
GRS 5, FABIXEAME /T O E
MM RS TR0 L A R O fR RS [FIER 12 24
LI BH . ZIB RIEBRICBUR A DI E DX AT 1
HEL, SOICFE R SR AR5 4
N D,

Amud-1 ORTEFBA T ITOC/T T~ D ZE HHE 7 %
IRUTZ, RT T NA—)VOFRED IV T 78 —R
— U2 HALDETHITEIC R L, £l - th SRS
FMRLRLRSTREHLTWAZEE RTINS LN
RN, TeT2 L | PR BAER D22 MO R L I3 A Tl
F72. ZOENIERTEER O NAR O K RO D ERNL
THY, BEEGET REFTITRODE LR,

Amud-1 @ Endocast (%, SCkAIIZH NI KO

AREZ G, BTGB A OFPHN & A8 BIR
MNIZTEET B8 M RE A A L OV =D TIE R WG
HERNSI TS (8), LinL, AR HEIIZIZ, Eff)7aty
RITINZ T, AEER e L ORI HHZ 5B BT
L&, ZOHER NI IMFTA T D, Amud-1 (3IEH
ICRE R CIREBARMELL ECTho7o IS LD
(10), A EIOEARANED LI Z I W TIIR EIZ L DK
HOM A Y T 22OV A X EITIT> T2
WA, R T O FEE 2RO YA XA IEZ e L 7=
ETIRE T HRETHD, EVIB B,
ZOHE A EID Amud-1 ORRFHNIIBWT, BTEEES
DOIRPR/INT, B ZOARNERR S35 AL, &Y
FEOREZROHILITIRD, EDOHE . BURA LR
EORTTHMERREAAE T 52 LTIV N EEL 70D,
RT VT NH—= N EFNDRIERED T DR EE R
HLIHET DL, BB IEARDE TR IO DI REMR
BT EVEE DR ERENDZ LT/, FDIEND,
B 7 — 4 & FR IR A D DA I, AUV T L
HEARZRGE LIZH D% WA ZETIL A D RFT OR1F
RIESLCHLRRELE VANDZENTESD, FE RO
RGBS W TIERICHE A CThEEWI RE ARl
720, £ AbREEOaE a—4 ETOEAEE T
BCYDE B DFEIZLDMRITH L2V,



X 1. Amud-1 D8EZE CT 7 —4D 3 IRILHR R, ZEEFED CTHEOZELZFIHL T AbA B EL TRIFESIL VW
B4y & RS AR SRS N 43 L 2 AR L L 7=, SEES A DGR TERAEARSIZ BT T b,

X 2. Amud-1 OAREAZEN Endocast #1fi, CT 7 — &S EG LB 0 L 7=, SAZECHRO KA K IV,
R DRI . RRER IR . Broca’s cap DNEIELIZHi S TU0D,
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¥ 3 . B AOAE Endocast {4, B A 36 A MRI {7 —Z0bHHLUT-, R DT L — - 27— LIRSy
N, BREROD ZREM 2R, Amud-1 OFHZEZ B THFRRLIZOKE),

X 4. 27T A — L DOFE Endocast ZENA DD L H#E L 7= 65 . Amud-1 @ Endocast 2% [ (20 2 Hif4 &
LT~y 7Lz, BT ZNENRT T L4 —1 0 Endocast DFENHHI R < /IMTHYS 5, IERIZZ DR
Erd, 17T /L2 —/L D Endocast 13, BRE L THREEERIZR., RIZAERIZ/NOME A 2R3 C,
18 Broca’s cap fEIR D Jaj T2 22 A 58D 5,
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4.2 MEEHERZ VR L

R TERFH O 7L L TR, BHERIERE DH
SRODEFERC MR AR RN 2 a7 & A
FTOIER—KINTH D (8) . ZNBIERD T, T2
EAZBDOFHERETED  TNHDFHZETIT T2
LTh, THUTR R ONE Ho —E 2R L TE72
(SIS 72V, —EBORFEDRHRD 2 st § 528 T,
RO — IR~ T iHli 2 FLTLED AlgEtEb &5,

Z O RT, RO EEFHM§ DAMFE TRUIZITIEE,

UL ED AT R8T, AR Z Y EIZFH LG5 50
ENLMEN DD,

A, R L, 2T T A — LB AD 2
RER R D L7 FIEA WD ZEDN I EL VDA,
b NEEOFHEEART, IIRFHlCRH T&ab 0L
RBERBND, SN, AL AEEE1E RSO B
ANDHBTIH ST EORT T NAE—AbA A
T —2ZFEDOL KD — 7R e a BT 232 >
LOFRETHY, Thd, Ko EREwmeEXZ 37
DT, S HEBAH T RZEERFHEO — DB IO
Do

FIHE R ORI BT 2 FHEL T, BUA
DANFEAEIZLAEZE IR OLENL Z BT ~Z0b L
IRV ZNH A EDOREO— D Th D,

4.3 BAEREDOMEREIFAEIZ MR Ei8 % IV VHF] S

HAZ BEAZAE IR TEROUEN FTRETHY | - A%
KGR L LT R GAATHOZE N TEDLD DR H T 5, 1R
EVOREMOBHHXHRE CT TIZRBEITIF TR0, #5
FEAREH NOERD T —2 L TEOFEI M ATHETH
%, MRROFEBE, FlOT I, IWROF el D
R Z NS Y NGV W= 3 N 1 | ey = VAV SF Sl
D 20 AT OERICIREL 7223, ZO I BITES
U CHRHEEALD DOb Y T N BT 28 Ll i)
Ko ThD, £z, MR BRIk D=~ F AR
B B RTA—ZIVE T NI AN HDFEE F
THRIETEHD T, MO FEIE S E &> T B AT
OBELENLHHE AMITE W, )7, W EEOE 5D
R0 B OERIZZ LWL 80 CT 1245
RIRES 2D

4.4 XFERERFZEDIR IR LIS RE RTEF SR B R

AT T NA— )V EF NDOB HE R OE NI RS
D NEEF R FE S 212720 (b A2
W Endocast 2>HAF0405 RFRIZIZIRAR R H5, L,
ZHUIIZ MRI 2 W TAE TR T T /L2 — )L DK
MG, TOX0ER T REIE MO E L Th,
LNV DZEZZEHIRIE ORI ENZ D, ITEIT —X D

N IS EED SR B 9 2SI X NS R SR E D AFFE
R R TS, THROLIRANDKIZIB T HIERE 1%
REDBLIER 7oA IE (B2 IEHEBER) MRI 728) AR 244
AL TRT VT IV — )LD EERERE B2 ATO M TEMN
H5,

KRG TR LI R T T Z— L -5 AR DK%
TEREDAREZ GBI B AIC KRBT 2 FIEOEFRIT,
L% O BN O FERE RTEWFFEE 0 B AT T o s>
OHHEELEZ DILD,

5. ftag

T T A —/L Amud-1 DALAFAZEE TTEAD X
B CT BT —4% VT, £ DIHZEN Endocast 2 1A
DIBREHEE L . T4 Z, MR B2 5B LT- AR
N DFEAER) Endocast & 3 YR ICE{§ L~ /LT O Ll i gt
1777,

T 2T )V — )L Endocast [ ZFLA AN DFEHEL [~
T, AIRICEL, FFICHIHE O HNEE Chol, £
7o, ATEE ORI/ N T, @SR FrICMIEEa AT Iz &
DAFDAHT EE Z LNDRMASHE O OB N FEH 6
ATz, ATEARRAT T OB EEZEH | 36 L OV Broca’s cap
SRR DO ZE MR S A7z, ATEARTEF O E D BIARAN &
RT T NV TIERIR D ATREME S RIR S8,
DFERIZIE, SOIZFEER R PT O FE 7RG 24T 4 2
BdHb,

AAFFETHRUTZBUR A DIHZE MR Ei{§: 7 — 245
FUT- MR ER I T1ET . Amud-1 OFAZEE O |z
POLT | —RITIA<EH FTRE Th D, SOIZHHA X}
LI [RT T A =)L NSRBI D B[R &7
DIFHED7RH A DFE FIZFHFEL THETZNEE R D,

HEE

Amud-1 OFEZE CT 7 —X1%., HUL KR FEFLA:
WFSER O BMETE L J0 i RN Z 2 b LT B ot
T2 T, ZZIRGE L B A,

AFEIE B AR R B B A0 R Al B 6 (SR A
Z8(S)) [P 7 V7 SeiE N H B T v T v H— v
A N R BIO A AR ) GREE 5 117102002
WFZEA T - TRIBE) . 3B L OFANE K252 &
{EHERE S 3L - Al 7 s T 7 HEE 2 T R 12
(S E A O ILHE LI BE 32 SEAERIFIE (IFZEAR
FHF REBE) IR RO THD,
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Abstract: The difference in brain morphology between Neanderthal and modern human can only be estimated by
comparing the endocranial shapes between them. The endocranial shapes of the fossil of Amud 1 Neanderthal were
modeled virtually using image analysis techniques on X-ray computer tomography data of the previously reconstructed
fossil cranium. We also investigated the endocranial regions from 36 living modern human MRI data to generate a
statistically standardized virtual endocast of modern humans. These virtual endocast shapes were compared to each
other in consideration of the variation in endocast shapes of modern humans. Local differences in endocast shapes
between them were evaluated statistically as a three-dimensional surface map. The endocast of Amud-1 was longer than
that of modern human. The occipital portion of the fossil endocast showed prominent posterior protrusion, while its
anterior portion was lower and narrower. The bilateral Broca's cap regions of the fossil endocast were more protuberant
than that of modern humans. The results suggest the morphological differences in prefrontal brain regions. However,
further examination of the local structures should be necessary.
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