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AR R E G AL RN ERE. RANEREYRELA BRPE
AR AN B PG40 A RAEER, sk, o BB a8 e, FH R B AT %, U
Bttt B H B — e i X H 30 B S AR AR 2 H s g A T b A, AR 5T I T
BHRWEFERTENI Y LRGN, SEHBEETE XA RE T AL T GLGH
H KA. ASEERFBWE T RA N EBIEA T & FFH v LUK B 2 B0hs 4 f g
A, XA MEREREMA T EMILTEA 101 53kEF.102 545,103 5LE. 101 5
THUE. 104 5 FaE. 109 5 FEUE, MANL AL E. AR EIESR AN EKE (B
MEREFR)MEE BISER)FHAIE. WEFEEKECL Brace™ il M. H.
Wolpof " iytrsE. £ 1 5 THTFAXMES M FE & AT EAAEHHEDL.

F1 AFEXFENBBIESTPEETALTRLER
Table 1 The fossil teeth used for metric analyses in present study

2.1

BT TFRUF
L S Ait
I 2 C Pl P2 MI M2 M3 II I C PL P2 Ml M2 M3
HIA 9 3 307 16 12 9 9 7 11 11 16 10 22 19 1t 175
BEHBEA 3 1 2 5 2 6 3 i 1 1 1 26
i CE < N 5 8 5 5 15 8 S 3 2 6 4 4 13 10 6 106

* DhITH, R, PHATE b, MY E
R 22 SCOF 1 0 8 400 53 A ) 3ok B AR A RS o BB A A R LS B9 A28 2F R AR

F®2 ATEXFEMNRBES AN LLERE
Table 2 The teeth used for comparisons of metric analyses in present study

7S R BB TR IR
s
WA B 5000~ 6 000 aB.P. 26~ 142 C.L. Brace2™
B AL 3000 aB.P. 134~323 C.L. Brace"
AN A rmxE
K 9
Krapina 100 000 aB.P. 9~18 C.L. Brace”
CEENAN 50 000 aB.P. 5~20 M.H. Wolpoti®
WU IH 75 58 A4 e 00 30 000 aB.P. 10~26 D.W. Frayer >
B o G RS A 8000~ 10 000 aB.P. 46~116 D.W. Frayer”
B ¥ 357 2w AR 4000~ 6 000 aB.P. 18~50 C.L. Brace”
BARBRH A 17142 15~44 C.L. Brace”
ik
Qafzeh 92000 aB.P. 4~9 B. Vandermeersch™”
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R A [ B AR T thin A R i R BT O B3R 3 34, R2BH TAT
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22 FREESHAE

IF 5 U B 508 3 4T O ik BR AT W e 1 A R AR 2 T R H T LA, CLL.
Brace 3 th A B 5 K/ B -4 A 2 15 S A U0 T AR, UG S I P O v AR 5 Ve 0 AR
KRB R, EHEME, CL Brace #— 2T TETARKW TN EREFATA
WAL BRSNS B0, SOt B R 4 R C. L. Brace (9 5 15 1 BUE AR K 43
Wik, R EE R EREARA : 1) FF R iE AR 2) BT o5 Bt Ea: 3) T R
WHEB 4O FRAGERM ) FhEmH., RTEE, £SO RGR & F HER T E
k.

FEASCHE T AF & AR 30 B 308 195 00 20 3 66 PR SR A [0 B 2F s T AR B B AR . A3
{8 FH) A 2 T8 OF 1 00 B 00 B S mm, 0000 2 i ) B R (B B AR AR RS, SR R A2 A R 1
H., BT AEEE KD, AR SCHHES T b RCR RS

3 &R

310 PEHAXRFEXDHRELER

RIFIW T AR EAK LT SEAF 15 F HEARMZ IR, &4
W3 — 28 B T A [/ i o B B 2F 2 T BRI 2F A S T AR

#®3 FRMKPEARNFETEHIRDRITEREE/ mm’
Table 3 Average tooth cross-sectional and accummulated
cross-sectional areas of Chinese in different periods/mm’

¥ om R

A B
I R C Pl P2 Ml M2 M3
R
B A 85.4 67.3 95.9 1029 94.5 154.8 139.8 1150 855.6
RRUE N 74.2 59.7 101.8 97.8 93.2 147.8 154.2
FUE- DN 59.5 48.6 71.7 72.6 69.4 133.4 119.7 103.0 671.9
#adrati 61.9 46.2 66.3 70.1 64.9 118.6 111.9 97.4 637.3
HH A 61.1 454 64.6 67.2 60.4 115.1 108.7 96.0 618.5
BIRA 61.1 44.8 64.8 68.4 62.3 1i4.1 109.4 101.9 626.8
THT
HIIA 40.7 49.4 76.9 83.3 86.6 148.5 159.7 131.6 776.7
BEHEA 65.6 88.0 125.3 113.1
BE A 274 27.7 64.2 61.2 67.0 122.0 1225 112.9 604.9
FaHf 33.0 384 54.6 57.5 58.8 126.6 115.6 110.2 594.7
HHaR 29.7 36.0 53.6 54.7 56.3 120.5 112.6 109.1 572.5

AN 30.8 37.8 55.3 56.1 58.9 117.6 111.3 1154 583.2
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#F4 TRRKPEANTEESERALEREE mm’
Table 4 Composite cross—sectional areas and summary tooth size of Chinese in different periods/mm’

A A& W M

R Bimm
1 12 C Pl P2 Ml M2 M3
HIA 126.1 116.7 172.8 186.2 181.1 303.3 299.5 246.6  1632.3
BB A 167.4 181.2 273.1 267.3
A E N 86.9 76.3 135.9 133.8 136.4 255.4 242.2 2159 12828
B AR 96.0 85.1 121.2 128.2 122.8 244.6 230.1 208.5 1236.0
LR 90.8 81.4 118.2 121.9 116.7 235.6 221.3 205.1 1191.0
BARA 91.9 82.6 120.1 124.5 121.2 2317 220.7 2173 12100
180 ¢ B 1 RRERIFELHHESR
1 , FRCF R ERESEEAN XA
s 1 P REIA BHE AN BHEA HE
~ / K AR, F WA EZERAA R FEAL
& BrEH A KA ARSI SRR, 2
§ 100 | i i A [ B A2 B BROF R 11~ M2
= 4555 B+ TR 40 A W R T o
o 390 9 N5 /N AR G 5
#, WNEPKEK O HHILITES
20 . . . . . . s 3~ARMFRBIEE, Bt ER LT
no o coPLooP2 MW M3 re EdiE i AR IR/ R R
R HETFH A
1 A F B IR AN R A R E AR A (1) T R B 45 H
LELA 2BHEA 3 BHABA 4 HaSHA ST B A B K g A i

sEME 6. AN

[=] N s
Fg.l1 The cross—sectional areas of upper teeth of KNEW RGBS, WU E
Chinese in different time periods AR E S AT HIT % SR

1 632.3mm’, BB AW BRsi >
F) 1282.8mm% £33 # A 2 EHAR A e, B R B U R AR S S E D B
1 210.0mm?.

(2) AR BB 16 R 46/ 3 3 1 2 51 ME ST AE B AR B, o 1 B
B/, BT HE RS AN BT bR LB A, BT A S04 AT R B0 S R L
BB ER, SOGERA TS E BRI R S5 AR B A AR LB, (H AT AR R £
5 B _E AR T (11~ M2) 55 A 2 AR KB BN B L AN B RS AT 48/
MRE, REFRI LFEFEEHERTE, PEELA L~M2 55T E it EH# Y 740.6
mm’, B Ak 728 7mm’. HHI MBS AR B HIE AW B, B EH ARTF B /D
1.61%, T AR HA% AW B2 w88 A B BL, 11~ M2 %58 B I E AR TS 574.9mm’, #1 H
FFHT 21.1%. ZHBIEBEATE, AE L ABISBEE AT HEREHRMA16323mm’
WOB 1282.8mm?, THET 21.4%. MBS AL A4 K EHEHMUEIBAAE, FE
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B ARG /DNT 6%, FrLh, 800
FEHEAARTERNFELRAE
ERPEANMBEHE AL ENH
B, M AWE LA B8 ARE,
hEBENALTF IR T HNEE
AR, WNEPEAFHIBEHEA
BB, o 5 o A 2627 1 R b 2R
HAFEERRANFHR T, #
— AR I~ AN BIESE L
AR, ERTAXS AR 500 ' ' ' ~

o JEIBL A 6 40 [ B g AT HIA BHEA BREEA FEE HEER JLA

WEREET BELASRHEA TRRAAR

0 43 A i 2 BE B e T, T W A B2 A B A (1~ M2) AR AL B A A
A 3T BR AR B4 I A R B A Fg.2 The accumulatfx.i cros§—se(.:tional areas of Ppper

I S 2 A A — teeth (I1~M2) of Chinese in different time periods

B, AT 5X 6 AR R AP AL, Mt B3 AR BN 4 AF R ER KL
Hoamm&n Uk, X4 0HENEEZERNE SN E AR ASNAALT B
Rra/phBERTHASNAUE AT R E/PORE, MAREF S m R 5w+
B, ERE AR A SN R4/ 3.7%, TAHT A SR ALB AN, F
WAL HE/N T 2.4%, X LEH0HE R W AR S AR BN, h ESR AR th RoF# g/
ER R .

32 HEHAXSKMNAFBRRALMLE

RSHMT BEFUBEHLUORBRMA RN BRARN E TN T FYEBEELET
HF 35 Rt AR R, R R EARBUR T AR I R LM T % 0.1Ma B.P. RARREK
3t DX 28 ZF $ KN B R

B 3 s TARYE S O S T AR B 2 ) 09 R (R B AR BRI A Rt RN fE i S 3. 3
L 2 EAF RN REAF R T LRI, XBE X ARETEH RN E K
HERA-FHEH/ N, BEFERHNMIRIFSEABRATHESR. BRWARF
O g8/ 2 B LA, T R A I sh K.

EAEROFWTEGH/NDEEMXLATLL LI, BKY 0.1MaB.P. 4 2 e ALK
Krapina F¥ 1§ — H 8 R, BRI A F th R+ 2 48 /h %, BEFEE/ DRI Bk S L,
BRI A S E AR BRKHARR. WEMRLEE, B Krapina HREK B EHRAETFEKR
£50.I1MaB.P., 5 EHEHE ARG~ BAHES; MATEE 0.5~0.3MaB. P. i k1 fi 7
EARBARARHEHRMASTENGRHE ANETFERROEY, EX—FHERKTE
P X AKTE T e /N R AU FILRER.

(1) FhRF2RgNREKRRIREARBKMANE RERX S BEEOEEH
Z56E 3, B R B A Krapina AP 5 R 50 E M B8 AF KN NMEIE. #

700 |

600

LTS B IR (11~K2) / o’




130 % g @ o % 1999 £
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Table 5 Averge tooth cross—sectional areas for Europeans/mnt

LS TS om R HitER
I 2 C Pl P2 Ml M2 M3
AT Oy
Krapina 92.4 76.1 929 96.9 86.8 156.7 138.8 126.1 866.7
W A 83.1 66.2 79.5 78.7 72.5 133.4 135.4 113.0 761.8
HESAEE 698 51.7 72.7 68.7 68.3 132.1 130.5 108.6 702.4
A ER AT 68.1 45.5 68.0 64.9 64.0 124.2 1159 100.7 651.3
AR A 60.5 41.6 65.4 61.9 60.1 124.1 1104 99.7 623.7
AN 515 37.2 60.7 55.0 56.1 114.1 103.0 89.3 566.9
T
Krapina 46.6 57.3 80.2 77.6 78.1 141.6 150.7 131.7 763.8
s A 414 52.8 71.2 70.3 66.8 125.4 132.9 126.5 687.3
HeE&AEE 371 448 68.5 62.1 65.5 127.4 122.3 120.0 647.7
oA 2R 323 384 55.1 55.3 58.4 124.1 114.7 108.8 587.1
AR 316 377 53.6 54,5 58.1 118.8 111.2 107.1 572.6
ARA 29.6 36.0 54.4 48.8 55.1 114.5 106.0 104.9 549.3
1700
Krapina
~g 1500 |
~
B
b= I AR
1
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FaRAA
BLARBRA
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F / aB. P.

E3 It S AR [ B AR BR U A B 4 A
Fig.3 The summary tooth size of Europeans in different time periods

A K% 0.1MaB. P. 1 S5 37t 8R LLJS , BRUH 5 7 b X A K25 B 4 /R B L 22 5 7 BTk
SRk, RIEFEEEBTE, ERWAE ST ERE AR Krapina AZi3 8B
NEHYTHEGHEE ANBRERMIEG B AR FHERTELENT
17.2%. Tanegrd, £ E, N RIS ANBRBBPEE AR BT HE/NT 21.1%, R #
—H 4 E B A B IR S RO i F 508 AR BUAR BRI A & 2 5 R LA E AR Bt
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719 Ak B B33 4T 3o U A A, FRATI AT LA R B3 T A Hb XS 35 b i 30 LA Ste A 38 7E 2F 45 45 /)
RAHAEWER. BER 6, PEEWS AD S AW BT R 45/ i85 N
E R 38 ARBRABN T EAE /N 77.6%, WERNFEBRBE A G AaB8RSHA
25 i E B A B B 2 U 48 /N R 3 BT o 9 ER B0 B 13.6% A 8.8%. A ELZ T, 7ERRM
MWERHR ANLid e AR Y T M5 LB AM IBa 8 eH e A, Fi4
INEIE ALK 54.5%. T BR Y 1B A 25 5 AR 0 351 20 5 A 2% B IR A7 A 48 0 2 3R R A
B B I 147 48 /1N 08 BT o3 B4 E B 43 B O 29.9% A1 15.6%, 15t BH R 1 [ 308 A 28 I th xR 45/ &
A Bof 1) 4 AR I DX Ay 6, B R A 0 R 4 R A ] A K ZF 5 R 3 4 /) S B B D) E R
T DX A o B R 7 B AN S R N s I B T 7R RO X — I 15 R 4 )
KA TE 1B A 45 B AR B 35 1) BR O 37 A 2R AR N B i S0 B B, [ Bof 1350 B O 3 1 W 38 LA ke
ANEF W G5 /NTER T X F BRI — B B A5/, SR TF 15 45 /053 18 B 15 818 s T
TE WK BN, ST 1 B 300 LA SR 26 58 25 48 /N 0 2 B Dl R B2 758 b T [

Fo hESERMNENREBRBARTERNRE (%) LR

Table 6 Comparison of tooth reduction of Chinese and Europeans in Late Pleistocene/%

hE X
HALK B FoeE FHEgN AL B FoREN FEED
R E 147 e =]
BEHE A A 21.1 776 Krapina—Bf 1 /B A 1.1 35.3
B e A —IF G 28 B4R B 6.8 19.2
R EN S I i K 3.7 13.6 [H 7 a5 B £R B A5 £1 2R B AR 11.4 299
FaaraH B A 2.4 8.8 #ra aRH-EAA 6.7 15.6

Q) #PMERERER MAFERERRARNIARFEATFERTHNT 27.9%, WM
RA¥H Krapina AFJBICHKIA F 8 R T 45/ T 31.5%. X i B 5 SR 78 06 50 397 1 R 44 B B o
i AT W R A B8/, 18 B F LA B Be 14 45 /0N o B 1 0 18, (o 75 DA e B8 357 1
Z BB RN B, B AF 56 45/ SRR S BRI A /D, XM E R
fY 2 B R R R O R 2 it RN b (ARt R~ 4 4 DA 4 v O SR R T, T ZE
R EE N AT RNEAR BT RE, S/ EERE. WA, IS ALH O
LAFHRREI BB B, P EEN AL GGG/ T 6%, il KR a9 1H G 28 RSB A%
B AR RN A R S AR 1350 I mm’ 45 /N8 1 116.2mm?, S FFRET 17.3%.

33 FEHTAXRSATEHARAMLILE

A, EBR AR FREA RBAC AR IR 2 Hh I 5 10 A0 e — s XGRS IR (B 3R Wi
PRUd) B9 e, FE T W /Y Qafzeh A1 Skhul B8N 4b £ R BLAY A RAL A 18 0 324 36 A UL 33
B— N EEIEFEEA U RNEE, XFN SN AR TR E B SSES A A B A
U5, BB B 45X 0 58 4095 R B, Qafzeh AT Skhul B S R 4E AR 7E 0.1MaB. PRI . FF
A, 9F U AR TR U8 9 SRR A R, Sk B B NI B B0 A £33 74 1) BR K Bt 78K, Qafzeh
A Skhul P11 B A B AR X —§ B IESE. sk, FARRE R, A hig
R B B REAE 5 A IEYE. C. L. Brace Z 78 0f H 4 BT Qafzeh. BR N 8254 B A K& BiAL
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BRUN A T 145 414 1 FRER I B &2 3R, Qafzeh AP ¥ K/ S ER e A #3E , T B B K T IARR
WAFth R~F. Qafzeh A BIE A A 1 509.4mm’, 338 A FIBLA BRI A ZF 1 S H
U4 51H 1449.1 A1 1 116.2mm°. H I, C.L. Brace i\ N, AFWA/IRF X —H LF,
Qafzeh AFABARY,

Ryt — 25 4 A 7 M DX R B B
RANFEFHER/DESHREHR AL
A S A, A SOKFE Qafzeh 10 &5 % BLEG A
EAWEBRHEESHEH BT A
I . M 58 A B A o B A H 2F 7 T AR B
2 e AT T X, E4RRT FHAR
I - o T AR AE 7 R BLAR A B Rl AR
ﬁ _____ ' EAMGA., XKEBRRAHALR
100 | ¢’ 3 MARASHEN RS AL S
7 EAFTERENERHS, NFEGER
50 . . . ; : BHLVE 73 AR 4 T AR AR A
11 12 C Pl P2 M1 M2 M3 ggﬁ;gg:p@ggq%uj\ﬁﬂgﬁgm
R BEIE, BTIL, Bk DR IR R A

B4 V5H 4 TE B Qafzeh A B A JE]BE AL BT 5 B b 45k BB I A & Bk

i A Y T 94 3t X AR AL 14 46 2 )
1. BEA 2 Hﬁmﬁ}\. 3. BAA .4. Qafzeh H X Qafzeh Hi A A S 2F th ) Bt B4 3
Fg4 The tooth composite cross—sectional areas =
E TN B N AN O & = - B o)
T R 085 38 R K i BRI b X F) FAR
NP4 A S, B 2 A8 T A 2 T WU R I 9 b DX A 5 45 4 B i B AN B BRI 1B A 4%
AR B A28 B b B O R A N

4 itit

300 (

of Qafzeh and Chinese in different time periods

41 HEHAEFERTRAAMRTHE

745 30 nd e B 3 AR [ e AR 2 o i e 43 A B St R L M XA B
BRI SR B R P EERART R BAE LR L ARIRRNT &
Rt 245/, B Rk R B A L Gt A e K ARG B ES.

AT SCH8 &, 3% i A il AT 5 4R T B AR AE A D B AR E R A M AR — 3L
FE K Akt A2, 5F 15 AR T B AR AE M R I SRAE R KRR b R R AR I R &
fy, SR AE P A4 B2 R U BE/INS 25 . 3 B4 2F T 0 B R R B o B T 1 AR T B SR A
LR A 2B ARG E R A A BRI SRR A (B AR, MLHZT,
BWMFRANERMERNER 285, NEWE X EE, BEREEREAXTHX
ANTTEAAREE SRR, HERPMAREAEE S, FRDEREEEER
RELRB THAERE, RHEAXERRERZ W, A KK KRS, RYHIELA,
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PR TRMMEMMAREUARN T XEmET LA EHBHRE NI, k&%
BMERSET FhA/DEED T K Ed AT R SR E, Z07ER
LWL+ AR, NESLABIBARUAE, hEFE AR ARES W AR/NERTT 2B S5
FHEHEXARFEEARM R, X—HRRBT 72+ B H AR 12 1 3L nd Bt A
R KRR FE L. AR, RBTE X B R A S AR IO BRI [R5 A U AR IE AT
5 ELAIE S PR B, AR b R AR RO 0 L8 PR AT — Sk 3L R B B AR AE, (B AE
—RAMBESRHEN R A LHARETENRAHENER., &I, HAFEEN
] | H A 88 SRR R B AR TG J S Ak A% S0 3 LA R B0 S8R b [ TE 2% SCAR 2R RS 1
M BEARFRMIFIVR T ML AR, EE I, REPTRAER R £ x4 B
BN P EE AR IR T 3R, AR /R E T Z R WX AKEL
B H S e R 1y S A

42 HEHAEEERLTEH EHIERE

I NER, RHERE#M X GE AMERERK e, - TEENFRAREE
AR XA AN G B A BN, B E AN 1 S0 18 A B SOt X i
A AL B TE SHAE. A RPENT bl i AR AR BTR KA — R I3
fEFE b B AR BAL R P B B IS S AR A, 5F H 5 H B KA L, X4 IER A 8
R B AR SRR B AR RE M, AT 48R 7E R I KR R AR i AR 2 18] &g 1% £
RIBRAR ., XLBARAE B MO8 % b B il A B SE AL R BN 2 b Xk YR8 O T A
Ya. (B3 —J7 T, JEIH AR TR UL A SCHF & S 0 565 7 (6] B LA, At 1T IA D X SRR IE R 25 A1
HA R 9 HX SR 0 TR AL B D B SOGB4 15 2 — 25 B et 0,

ARYE A SOt P B i AZSF I R/ A s 2 AT K 5 R B XN RT3
gEry 3t E, P EE AR R EARA SR K e K AR R R, XFEFQOL
HAEW E R A 23 ARG E AT, b T ER R B ATY AL %
SRETH, A SCHTIR 7 i R B i A RSF R/ R R TR AR R B P EA R
WX AFEEE, R+ oEENE . &%, PEE AT RN ERAFE
Z — I 1 A W TRt DA S R B A R S BRI R AR A BRI, ERX
P R/ SRR AL R BLAR A 22 B4R R 2 I R TR RO 5 BRI B9 A 2R T ANE AL
R FRRIE 2R BCRRI ABE, Lk b, AP X IR 88 U ERIAT R B, 738
B it B AR AE — e AR RO R PG 5 SO (B 2 M E R b B EEAY, EX —0
W, AR5 BRI A SE 2R R SRR X — SR, WX Pl X BLAR A 265k
B T F—# e SRR OUT A 2. HR, 570 R B E 3 B E U 2 B0 AR
EG, o B AR A 6 A 1 0 B o A, B o ) 630 980 A B R I 88 B AR S A 2 2F
Rt 59089 B BUC AR 2= AR R B3, 18 b B R BRI B 25 i E R A+ B
RS A BB U T A B A B A B 2t R BB /N TR BB A, FrifER
A, AR A SRS B8 x ELAR MEAS: H 23 AN B f) R B AR IR T PR 4538, eAh, AR
PEVEHE A 3t B A TR SR AERI BT 52 & B, A — R 5 B e iy A AR i) AR 2F 15
B SRR AFTE T b E 52 pa ) B2 A B BLAR A& AR BRYT ™, 2T BA_E 4347,
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YeE NS B i AR 3 R B AL U ROBR T P B B8 Y A SR A 7 BT R SC AL R R 11 4%
R B E W AKIEM A RBE R IAE T, KB SRR R R, X — S
A B 2 PR b o A S S R i TR E.

43 PEEIASEANXRZRPEHALRLAHRYE

ULAE S, — b KRR LR e A AL A SFIE L ET A SRS ASBE
BA# AR, B, NiZiE A B R FANF, B E S AF (Homo erectus) M AT (Homo
sapiens) &35 R —, BUH B AR BB AF AR AR, ERXTFEHILATEALE LD
REMMHIHETR, B - MIBREBENFREREXAELARE - YHREYFHLULE
SAEBARBYZFEANARF. EREATX—RBWIEN, BT HTERARER X
FHIALEBEN KB L0 RS0 KA RBEAAERGIHED ., B #EEE s
KRR BIRE BN E L A AE N B EFHFE, WA EWNELA 5IEME
A BEANARER, FE M ESLARRREALRERETZS, EHFXTEZAR
ZHM M FERREMERT, ~LEEENFEELARRBUYARPRETYEE
SIS RS AHTE, N2 B ] SRR S B X R W T REME. AN, R T —
SEEARKMARHIETER, FRXEEFR S ETASRBHAZHHR L BFERERD
i, AT RHPEETAS RHEAEHRAGES LK AHE.

R 8 A SO xt o B i A2 UG I & 8 0 4 A, R B A RS g AN R R
BAREAIASEWMHAZRTERTZAAR, EEHEAMNBEHEALELIR DA
KF W RGN, WA P EBERNALRTHNEREG S, TEAELASEHEA
TEFHRANARST ERAHEL, WENMEILTEES. UMERSEX—ARWEREH
ERBEPEEIABUREYASRHE AXRE LHWE B - MEABEATITHFE.
VeI, B X — R R ERILTHEE.

(1) "EEIASERE AMLATESHENRIFSR BEIANWIZEHRIERGS
KWL, IEG AT BAERRMER RN, 5RE0E R EREEN KRN IE LR
Vo RARCEREE R B REA FRORM; B &R0/ B 7 e, iR m B A E 440
S8, R BN Y B . BT X LR RRAE A B R A B S, BT LS A
tEENAESHTELFEAECASENEANEREHER. HE, ~LERNEEHN
FEINNAERALENAR FTERI N LB A2 E — 288 7 AWEHE, K
A ELACANEABERBHE., EEEIA N, XSEHRE MR DB
U, K2R LNER., PEAIASERS AEMARHEINERREEEY,
P& AR BB,

Q) PEHELASEYBAEREFEFRESE M HERAWPTEELAL
AENERNES R, PEHELANEFFEREEMN 1.7MaB.P. F| K% 0.2MaB.P.
A, MhEEHE ANEFEERBEEE 03~0.1MaB.P.AG. HE, AXRFERE
SRR ERIBR B P EELA SRS AGE—CHENERESELFHEHFR
HLON BB R RRKIEE, FRES S HIAERBIL A, A UBELH
Rt — 1A,



23 xR P ESMEEARTF RN AR 135

(3) PRSI — & A4 a 23 A e =3 E 4 % # 3} 7E Arago,
Petralona. Broken Hill Al Steinheim % i & & BLA A 225 th4b A M BF ST 4R 7 ) 5 E #t
B LB L, XA — B IA N ER T REE AN BHENSEARBEE EER S —&
B ARBED, XEEEEHAE RN FEREPEASEZAESF &R L
MAOEES R e XA HA .

(4) PENASELWEERR 5 EirH JLHER PEG AR ATRY
—ANEERIRE —BPU R E A MR S AN B2 B, R R R,
EREMBESHEE. CENARN. EENIERRES, XU IEH - SEEARIR
B AW AEFHRD, XA ERE N EER AR B REAHR, EPEHA
KFESEPBANERE, AR¥HEIN, XEFESE ANERFFERIARICLERK
R IHX B AR B ST A R P,

EH NN, EEAFELREER, NXARMEBTEE LA SRS AT HUE
BE LR R A AR EZ MR XR., MeaESRIELE, B AFTRAERARER
fiER -4 9 B, X AR AEAE R A RR BRI BN, B A S B HE AEA A R E
FHERREEFHMUN, BFARIAWPEELAS 8 AET AN B RAaERN
BEEAN—SELASEEE AMALEREBRIAVREAIASEREAARIER
EEALH—FIFAR., IHALEHAL TR HALEE -SBERNEKR. XT
FEHAEVASEPEAEERINESE, NERKEXHEREE, LR EHAERTILMEA
WA, HFAR—MY AL, PEHEIAEHNAGES AFERETOHEEATHE
WAR, BUEE A, BHIFAZTAZE LM IEREEA BT LW, BRI ERELASSE
MNMENABARAPIARFRER, HEEFRA LW RXRRBEK LR —FREWH BN IR,
X —JE A FR M — N E B AR BE R 0 8 28 B W A AE A AL B B ik

2 £ X W

1 Dahlberg A A, Dental evolution and culture. Human Biology, 1963, 35:237~249

2 Bailit H L, Friedlaender J S. Tooth size reduction: A hominid trend. American Anthropologist, 1966, 68:
665~672

3 Brace C L. Environment, tooth form, and size in the Pleistocene. Journal of Dental Research, 1967, 46:
809~816

4 Anderson D L et al. Evolutionary dental changes. American Journal of Physical Anthropology, 1975, 43:95~102

5 Brace C L, Smith S L, Hunt K D. Human tooth size, past and present. In: Kelley M A, Larsen C S eds.
Advances in Dental Anthropology. New York: Wiley—Liss, 1991. 33~57

6 FKiRiE. PEESMFHATELA. ALEER, 1986, 5(2):103~113

7 KEE. ANES - AT AR FEES . AKFEFER, 1991, 10(2):85~95

8 Brace C L. Krapina “classic” Neanderthals, and the evolution of the European face. Journal of Human
Evolution, 1979, 8(4):527~ 550

9 Wolpoff M H. Metric Trends in Hominid Dental Evolution. Cleveland: Case Western Reserve University
Press, 1971. 9~12

10 Brace C L et al. Prehistoric and modemn tooth size in China. In: Smith ¥ H, Spencer F eds. The Orgin
of Modern Humans. New York: Alan R. Liss Inc.,, 1984. 485~516

11 Brace C L, Tooth reduction in the orient. Asian Perspective, 1976, 19:203~219



136 % ut} I B B 1999 4E

12
13

16
17

18

19

20
21

22

23

24

25

26

27

28
29

30

31
32

33

34

35

36

37

38
39

EEE. FHESHEEY. . ARTA MM, 1965. 18~25

Frayer D W. Metric dental change in the European upper paleolithic and mesolithic. American Journal of
Physical Anthropology, 1977, 46:109~120

Vandermeersch B. Les Hommes Fossils de Qafzeh (Israel). Pars: Centre National de la Recherche
Scientifique, 1981. 176~177

Brace C L. Australian tooth—size clines and the death of a stereotype. Current Anthropology, 1980, 21:141~
164

Greene D L. Environmental influence on Pleistocene hominid dental evolution. Bioscience, 1970, 20:276~279
Smith P. Selective pressures and dental evolution in hominids. American Journal of Physical Anthropology,
1977, 47:453~458

REE. EAKMNEHE AN BRI, AFKFEFIR, 1988, 7(4):287~293

REB.GHFER. FEMEM G ERE ASERER B, AKESH,1994,13(2):93~103

#ERH. PEFIHAHKAFHEABRB R, AXK2EER,1996,15(1): 1~20

Wolpoff M H, Wu Xinzhi, Thome A. Modem Homo sapiens: A general theory of hominid evolution
involving the evidence from East Asia. In: Smith F H, Spencer F eds. The Origin of Modem Humans.
New York: Alan R Liss Inc., 1984. 411~483

REE. PEARMEA. R RHE RFE, KAk ER. PEEHFAL. AT FEH R, 1989, 24~41
REE. PEEHALMBAL. AKFFEIR,1990,9(4):312~321

Stringer C B. The emergence of modem humans. Scientific American, 1990, 66:68~73

Stringer C B. Replacement, continuity and the orngin of Homo sapiens. In: Brauer G, Smith F H eds.
Continuity or Replacement: Controversies in Homo sapiens Evolution. Rotterdam: Balkema, 1992. 9~24
BEREX. PEEAHEBEHAL. B RER, RHE. KFKER. FEESAZ. AT B2 E R, 1989.
220~244

X R, BAEFASHRAXRTEEESFTERREARTEARRESHEALLHEL. AEEEIR, 1995,
14(4): 360~ 380

xR, ¥k BEAERAREEARRA LT, AXKEER, 1996,1503):185~199

Kramer A. Human taxonomic diversity in the Pleistocene: Does Homo erectus represent multiple hominid
species? American Journal of Physical Anthropology, 1993, 91:161~171

Tobias P V. Thoughts on Homo erectus and its place in human evolution. Acta Anthropologica Sinica,
1995, 14:297~312

Rightmire G P. Species recognization and Homo erectus. Journal of Human Evolution, 1986, 15(8):823~826
Tumer A, Chamberlain A. Speciation, morphological change and the status of African Homo erectus.
Journal of Human Evolution, 1989, 18(2):115~130

Foley R A. How many species of hominid should there be? Journal of Human Evolution, 1991, 20(3):413~
427

Kimbel W H. Species, species concepts and hominid evolution. Journal of Human Evolution, 1991, 20(3):
355~371

Tattersall 1. Species concepts and species identification in human evolution. Journal of Human Evolution,
1992, 22(3):341~349

WePiE. XTHIASEMEFAEMGIENHEE. R REEYE. ML EYER. L&30ALaR
RE+RAEHE. Jund. i, 1988, 127~132

Chen Tiemei, Zhang Yinyun. Palaeolithic chronology and possible coexistence of Homo erectus and Homo
sapiens in China, World Archaeology, 1991, 23:147~154

KiRiE. MEAXKLBHMASRAOEET ALEAREARLE. ARKEER, 1996,14(1):1~7

Wood B A. The origin of Homo erectus. Courier Forschungsinstitut Senckenberg, 1984, 69:99~111



2 pUIS - L E U RPN 3 g s NG N 859 137

THE EVOLUTION OF TOOTH SIZE OF
QUATERNARY HUMANS IN CHINA

Liu Wu

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing 100044)

Abstract

The purpose of this paper is to study the evolution of tooth size of Quaternary
houmans in China. Total of 307 fossil teeth, which represent most of dental specimens
of Homo erectus, early Homo sapeins and late Homo sapeins found in China, were
used for metric analyses in present study, The dental metric data used for comparative
analyses include humans of Neolithic, Bronze age and modemn time periods of China.
The dental metric data of Europeans from the time periods of early Neanderthal till
recent, and early modern human of Qafzeh recovered in Western Asia were also used.
The measurements of mesial—distal (MD) and buccal-lingual(BL) tooth crown diameters
were used. With the two measurements, different kinds of cross—sectional areas were
calculated for statistical analyses.

After that, from late Homo sapiens till modern Chinese the speeds of tooth size
reduction went down and the tooth size came into the range of that of modern
Chinese gradually. During this time periods, only 6% of tooth size reduced. Also the
rates of tooth size reduction from late Homo sapiens till modemn Chinese reduced
gradually. From late Homo sapiens to Neolithic the tooth size reduction is 3.7%,
while from Neolithic to modemn Chinese, the reduction rate is only 2.4%. Compared
with the changes of tooth sizes of Late Pleistocene and Holocene Europeans, the
patterns of tooth size reduction of Chinese are quite different from those of Europeans.
The main differences include earlier appearance of sharp tooth size reduction, high
variations of the speed of tooth size reduction and smaller scope of overall dental
reduction. In humans of Europe, the rapid tooth size reduction happened tansition
period from Upper Paleolithic to Neolithic. Also, In Europeans, the tooth size
reduction since the Late Pleistocene went with steady and regular rate. In comparison
with the tooth size of early modern human of Qafzeh in Western Asia, all kinds of
tooth area data of Qafzeh exceed those of the people of Late Pleistocene in China.
The Summary Tooth Size of Qafzeh is 1509.4 mm’, While that of late Homo sapiens

of China is 1282.8mm’ In addition of this, the tooth sizes of early modern humans
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in Western Asia are obviously bigger than those of Upper Paleolithic Europeans and
are closer to those of Neanderthals in Europe. The Summary Tooth Sizes of late
Neanderthals and Upper Paleolithic Europeans in Europe are 1448.1 mm’ and 1 350.1
mm’ respectively, which are colser to that of Qafzeh. So the tooth sizes of Qafzeh
exceed the ranges of tooth sizes of anatomically modem humans in China and Europe
greatly. The author believes the tooth size of the humans in Qafzeh of Western Asia,
who were regarded as the earliest anatomically modern humans and the direct ancestor
of the modern humans in FEurope and Asia, do not show any characteristics of
modern human. There is no enough evidence for the idea to put the early modem
humans in Western Asia in the place of the direct ancestor of the modern humans in
Eurasia.

The author believes that the expression patterns and evolutionary trends of tooth
measurements of the humans in China indicate at least in the past hundreds of
thousand years, they have marked regularity and unique style, which are especially
obvious in the time periods of Late Pleistocene and Holocene. This regularity and
unique style suggest there are evolutionary continuity and genetic links between the
humans of different time periods in China. The unique style of cultural development
during the human evolution of China is also revealed. The evolutionary continuity and
unique style of cultural development is the results of human evolution of China in
relative isolation and independently. The author proposes that the findings of present
study can be taken as the new evidence to support the regional continuity theory of
human evolution in China. The local origin of Mongoloid populations in East Asia is
the best explanation to the findings of present study.

The author believes that according to the evidence available, the tooth sizes and
their change patterns of Chinese humans, especially the similarities between Homo
erectus and early Homo sapiens in tooth sizes, are the expression of the mosaic of
human evolution. The Homo erectus of China differs from early Homo sapiens of
China obviously in both fossil morphology and living time periods. The evidence for
the proposal of canceling Homo erectus and putting Homo erectus into Homo sapiens
is not enough. At present, it is better to treat Homo erectus and Homo sapiens as
two species within the genus of Homo. One of the important characteristics of the
relationship between the two species is the existence of transition forms and the
mosaic of evolution. The overall stages of human evolution in China is obvious.
Some overlapping phenomena between Homo erectus and early Homo sapiens are

reflection of the mosaic evolution and continuity in human evolution of China.

Key words tooth measurements, human evolution, origins of modem humans



