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2] REMBE—RIFELEEELZTMEMPEFEMEER—E, ME5FHIMKA

HERIT. EfI1EHE:

JEEHHE, LB TR]SAORT P 00 (R HE b 3507 JE TR DX F AR S, oA R R HE B[R F

H X 5 TS A B A B A dERUH R R E L ST Kabwe [ i1t
#B 4N it

TEA JOIRES AR B S AR i, S AR L JE N TR BDIR L R TR AR AN [

P BEAR R, AU R g T S5 A  Bos S g S e e (8
AN 43500 8.8mm. 11.2mm. 13.0mm ? 1 7.0mm () F1 6.9mm AU 7,
HHNAAHET,

HE b ZFNHE 3887, Ban bt B N5 BN 1 9 B AH i .

e ANHE T 2 (1) A1 EE ) TR ZE JR R, s A HE fis e 40 0o ) I 38 TE 5 T B AH
T, TASBE T ) S8 A 50T 5y

W ST A AR AR HE IR A% AE R E S A PR AL T IER, mIAAS S
HEE A 380 35 0 T[] — 7K~ o

Al CH BflE) A2 RF s 102mm, Ab T A6t AL AN 5w yu ] (93.5~107mm,
& Weidenreich®™) [+p %, Lk Kabwe (105mm, & Weidenreich®) F§f%; ke A4 55
G (105~122mm, ALFEWH 4 41, W 3 41, 5 Weidenreich”, Suzuki"™) [ FBRAHAE .
K75 B e b [ LA N (108~119mm, AL 4EMIVTHE S i MY, Ll TR 4 S g 2 1),
TR AT D2 E G, AT SR TR S 3 0 fE R 1 VT4 2 A i o 1,
s R M, ) .

KR A1 (ba-b/g-op) {E K7 Ml K 57.1, AEAE M _FoBr / 525 7t N\ AR =95 [

(50.4~67.5, M.t OH 9, KNM-ER 3733 fil 3883 #& Kennedy %5 ""*); KNM-ER 1813 #j

Rightmire™) 1 Dmanisi A 48 5 5 [ (55.4~65.4, #fi de Lumley 25 ") py, bl B
SR (55.28, 4 de Lumley 55 "D Fif w, oAb 5B L N R R 19 (59.9, 4
Weidenreich®™ (%l i1 55, DN A IO, SR RGEIERIE, AHE “r%dhit
B PR R Eb Kabwe ) (60.2, 3% Kennedy 25 ") ik,  ELWHH Hh 587 148k 2 %%
A (58.6~69.9, I 1 Petralona, Steinheim, Swanscombe #fi Kennedy 25 !"”';  Atapuerca SH
45, 55, 6 5#i Arsuaga 25 ', Ceprano 4} de Lumley 25 ") #§{X, X Et Ehringsdorf
(55.9, #fi Kennedy % ") @ 1 A2 A7, BN (60.0~66.8, ALEGRKH 9 41, Wi 3 41,
J Suzuki"” il Kennedy %5 "D AR, b rp RN (66.7~77.7, ALFEAINYT, 415 5 vl e
T, 4 S5 12D FnRM ) AR (65.8~71, 4448 6 4, i Suzuki'®) #XAGZ .
B, ORI WX TR Wos e R 2 80h SRt A S RN, ol SEIn R dh

K TR H I (po-b ht/g-op) 1E K71 4 49.6, A4 Dmanisi 2% 55 [ (46.38~53.59,
i de Lumley 2 ") 1l 9 1B / 5L 88 B 1k A 4% 5 90 [l (46.6~53.3, KNMER 3733,
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3883 fil OH 9, 4/ Kennedy 2 "™ ¥y op 35, 78 Jb 5t 15 32 A48 5 36 [l (49.0~53.3, 4
Weidenreich™) py, 303 R, SR EA (50, 452k H%E "D e, Wi
Wi BT N (51.0~65.1, 4045 Petralona il Steinheim 4} Kennedy 25 "*;  Atapuerca SH
i Arsuaga 25 '), Arago 1 Ceprano 4} de Lumley 25 ") FlJg A (51.5-65.6, G3HERI 9 1],
W 3 6, 4 Suzuki™™) A%, LRI FITIARN (58~62.3, {45 6 #il, 4 Suzuki”™)

Freh [E FIIARN (57.1~72.5, GFRMITCH SRR " (GRS B 1 L
AiEmiE U g 2 R U BRAE . B2, KEE X IR SR R H R
SRR SN 155 o R RS N = MYAPNE 55 i RN N

P i EEFR 2L Cau-au/po-b-po) {EK7HMIE N 47.2, W ERFEAN (47.4~54.8, {4
FEAb Rt BT A Weidenreich™; FIE B 7 A45 R BE5 " st BEor A 15 [ LR fafR
HEALN T8 R R D IR R, A REEE LA (15, 523; 1%, 456,
Weidenreich®) W4EFRASZ 18], L Kabwe (48.3, #& Weidenreich™) F41i%, Lt Petralona (44.8,
i Suzuki™ w, HJE A (41.3~47.4, WHEEERH S B, WY 2 B, 35 Weidenreich™ Al
Suzuki™) FRRAYE, o E G RN (39.2~42.2, GFEILTHIHAMIVISEEE [ LAR
P2 TR i s, B TTUl A, YO EH AR EIAS D RIRRH R IR

(36.5~43.6, 10453 4, i Suzuki') mfFZ£.

B XS S E SR 8 T R EL Al (b-ast / ast-ast) {E K75 E k 113.9, {8 [H )
HALA (103.5~119.8, OiGAbRtE AL ME, #5538 (HARILLF I B Ar A%
i, BROAEEHE AL, MBI EIAS) FIRR b gt N (97.8~117.5, 4§
Atapuerca SH, 6 1§ 10 fil], Petralona, Swanscombe, J4}i Arsuaga 25 ') {45 Y6 A,
WA A b s N AR Sl (107.1~116.3, 4345 Eliye Springs £l Omo 2, i Briuer &
Leakey™; Kabwe #ff Arsuaga 25 ") Py, e [H 9 FIHEACN (121.5~132.7, @45 11T
MIVE. BEBH, WHREE) M2

PG ff - Cangle 1-i-0) 78K 7 MU 2 105°, #E30 o [ B A7 N AR S ya [l (98°~106°, 4
FEAG 3 E AL Weidenreich™s B ¢ B by 283 78 52 14 HEAE 1) 1 rh JOIRES BRI 1)
¥ 1B, Lk Kabwe (99°, 4 Suzuki"™) Ko K7 MU e A LR Th B850 H L (107°~129.1°,
1, 4% Ehringsdorf FiI Steinheim, 4% Suzuki”) H1 Atapuerca (3 4|, #& Arsuaga 25 """ ) [f) %
AL A /N, BEBR T Gibraltar J& A (97°, 4 Suzuki ™) #h I R 6 451 038 94 3 451 J& A (113°~127°,
i Suzuki™) #N, IR (117°~127.3°, #E Suzuki'”) BR/NEZ.

Mo ff (angle l-op-o) 7E K74 fifr ok 98°, LRI E LA (108°, ZEHTE SRk R
ST e R OB B B A MG 2, SAbatE LA (98°~108°, #i de Lumley
2 U1y AR AHSS, L Sangiran (99°~103°, 3 {4, # de Lumley 25 ") HARAlEI& /N, L
Petralona (106°, i de Lumley 25 ") /N3%. FLIRAC A (20 B-FH4015 O 133°, 28775
FEl k 128°~138°, #i de Lumley 25 ") /NH%,

HEE 18] 5 55 799 %00 55 A e R EE A (d-d / fmea-fmia) 76 K75 s 4 22.8, fEdb i EH LA
XIS ME S EALN (Ol 21 F1 26, S48 878 Ae e EINAS i 8ds vk 543 2 1a),
L5 Kabwe (22.6, ZEFH M) RE:T, b Arago (19.0, EHFJatiA) K, b Atapuerca
SH 4 F1 Atapuerca SH 5 (43 %] & 33.1 #129.5, 4 Arsuaga 25 ")) Al Petralona (28.7, #3
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Stringer %5 ") #R/NMFZ . b E R (15.5-18.6, AHE LTI AMIIT , &)
=N
22 RHpMBE—RIFIESIRA—ETIZEL, BRLEEMABPEFH AR’ CII0HE:

Je RO ) S T e B2k 2 3 5 I, B e o A A0 3 655350, 1 b o B2 NS T
B R A AT T B8 RO S8 52 P T3 2 TR, L o Al i i

20k TN O B B M A, Ty HL AR E T ) A, 8 I P A TR RS A
BN EEAT B R A MU AR Ry e BE R . AR NI R OGS g el = N )y, &R
AIOC B e A i H S AR HP 1 0 B Bk, am s B SR TR AL ORI A
RO B PR PO g PR R R P TR A O Y, R DR R IR R AR L SR T R A
SRR, bR A7 AR Ao B WA W EAE i B~ 7, BRI R A
AERLEAT B N g, RO T RS B, TR T AT S A L BN
TAMU, KT 5 IR

JE ) SR AN B ™ % (g1 P s =y AL 5 S R) SR AR B 5L (g-D KB K
(R HAE K75 190 ol 50.4, LBt B AL A (34.8~41.2, #& Weidenreich®) F1JTUM: B 37 A
(15 HMIL 5% 5 K 33.3 F1 37.4, 4 Weidenreich®) =432, EEARYH 587 1 A (Jebel
Irhoud 4 43.7, Kabwe 4 40.5, Saldanha 4 45.0), DA A Steinheim(46) #f = CJa VU2 545
Suzuki'™), 75 J& A fAZ S5 [ (39.09~53.4, ALAHRGH 9 41 FINEM 4 41, # Suzuki™®) ¥ F &,
FEAHE AWM BB A VS (49~61, 45 S B, 35 Suzuki™) (¥R,

B R AN T I SR R AN T R SZ B T EEAE. Care n-i / n-1) FE KR FFE A
189.9, LbJe N CAOL4EWi 3 5, v 2 4], 145.1~178.1) Ak, {1 Obercassel J 1 (181.2)
Mk (203.7) ), 5HAFHL NG FME (200.0) FT GXEEHME R A HRE
¥ Suzuki™) o e EHEIN KA IXAN 7 1 CL 2 HAT BN RREAE

BrgWiRHf T (angle b-n-op (1) ) fEKFHAE N 54°, ALRE LN (42°~46.5°) |
Kabwe (48°) FIRKCHANEM 5 F 8 AbrA (CFESSEH: 39°~50°) M mfi# KiH 2,
KR R BT T IF) Ehringsdorf (52°) F§K, dAZBIEARNAR Y[ (45°~59°) (1) L6, Hhd:
SEHME (50.8°) KiF% (XS ELEHHRE 144 Weidenreich®)

RUE b % 5 S TR) SR A1 2™ 5% T ) e £ Cangle g-i-1) 75K 7% Fili 4 82°, Lk
E N (57°~68°, WIGAb st H N, i Weidenreich™; B at B 2 A, #EH) « K
Y of B Er i N (Ehringsdorf, 63°, #f Suzuki™®) . FAEYH o 5 B i A (Kabwe, 68°, #i
Suzuki"™) RIS E N (045 6 4], 59°~69°, #i Suzuki') #IAMZE, AT (L
3491, 74°~81°, #i Suzuki®™) BN, 4TI NZE TG (80.2°~88.6°, i Suzuki™)
1R

b gE (fmt-fmt)  7F K 75 9 b 121mm, b 5t a2 A (I, 109mm; X,
111mm?, ¥4l de Lumley 25 ") , FgRt 2 A (107mm, g 5URTLL R o [E bR A 44 22
Z) HHE (113mm) #KSZL, WAHE Arago, Atapuerca SH 5, Petralona, Ceprano 7F
P A DR B I N (125~130mm, 4 de Lumley 25 UY) R4, ELAED F s L (o
#% Bodo, 136mm; Kabwe, 139mm, ¥J4#fi de Lumley 25 ") 4732, K7 R H R
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Mo BTN, TS B AL ZEBEROR, HES S (126mm) , (LT 101 5
(122mm) R0, HELILTHR 102, 103 S5 HHIVT (43500 1130 100 F1 107mm) K%,

TR B (ba-pr) 76 K 75 5 5 i & 105mm,  EE WU o 58 8 11N (fu35 Atapuerca
SH5, 115mm, Petralona, 119mm, 3J#& de Lumley 25 ") FEM it b 580 N (L 4%
Bodo, 118mm; Kabwe, 117.5mm, ¥4 de Lumley &5 ") ({8l #5 /S22, 76 [H )
AR A YE ) (100.0~113.6mm, ARG, 45 Sak e M s SR D R
B, AT (60 BISFHAME, 97.2mm, ¥ de Lumley %5 ')

PR 5 T FE (P LU (n-ba/ba-pr) 75K 7% i E o4 100.5, k HH B AT ESH o 58
- N (Atapuerca SH5, 87.8; Petralona, 94.8; Bodo, 88.4; Kabwe 93.1, #JJi de Lumley
AU WHE KA Z, EhE RN S (99.3~112.0, GFEHITT, #E 5
e s LT, 4 S D By, HERA 60 1 FHAME (101.7, 4 de Lumley %5 ')
IR

SNBSS AE R 3 e 23mm, LGB EAZ A XTI (28mm, ZEF AR L W Al
M RN CRLEE 6 451 7 M, 26.7~37.1, ¥ Arsuaga 25 ") AT Z, R E R
AR NAS SV (A% 4 1) 7 ), 21.7-27.2mm, (L TGRS ML IE 28 s k.
{HJE K7 R Rt EH AL (24.3mm, #52E3#) F Zuttiyeh (B, K%y 24mm, i Arsuaga 25 ")
3 KR 13 Al Imme A R bR A AR LUK 7 /NS 2 o BT AT I S8 50 SR I AR WE
PGNP rp S T S dae /N Jai v B IRGU r SE thE 0%

A AU (angle n-pr-ba) 75 K 5 U R 69.5°, SEARNEIAME (71.4°43.1°) $6lT,
MZERB Ak 2, HARM PRt A (Bodo, 59°; Kabwe, 62.1°) FIRKHH b 55
A (Atapuerca SH5, 60.9°; Petralona, 62.0°) Kf34%, tgi/eii, AT mE &L & LA
AFURZ R R 132 (Atapuerca SH #% Arsuaga 25 '), Bodo 2 # Hi#s Rightmire™' [1]
MG, LAY Stringer™)

23 RHHEE—ERHITETERRRRAZIRAZFEERN, WERGNAEFTEALT

SERARSZEEL, EESEAZENARBEE, ASHEEN AMHERIT

B TCIE N T K 50 01 (1) 3K S8R AIE () B R el T LRI b L b [ B OB,
F B T3 WO / RPN b SRt N AR SRR 7 T A AT 2R 500 R o X LUK IR A4

Kip g BAAHE E5E, WrhERE N BAREE, 55—, HRMEEEAA M+
SR AR AR A HE B

JA 8] RS AR R (g-op) S5 A TB] s RL AN BE Y AR (g-1D) 3 5 K 7 Pl i AH 2218
16.5mm. 1 [E A2 A IR A S B 22 ERAR /N A BRI N e AR 2 ZE7E 4mm
17.3mm 2 [6] VLA Sk /e M T S U W VL = s i 1 R 2
PR " o 1 RKY Petralona b AR ZE B 18 Bk Smm- (43545 Kennedy 25 ' Al
de Lumley 2% ") , Steinheim Jj 5 5% 6mm (43 5] #& Suzuki'” F1 Kennedy 25 ™)) ; 1 J&
Narmada ] 4 9mm ( 4 Kennedy 25 *)) , Jebel Irhoud Jy 8mm ( #}§ Suzuki'”) ; Kabwe
Jy 1 8% 4mm (4 Kennedy 25 " F11 de Lumley 25 ")

BT 2 (ft-ft/eu-ew)  7E K 7 1 4 69.6, KT B B 2 N (A8 53 [,
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55.9~64.5, (UFEILIT AL, 45 Weidenreich™ A rp 4% 2 FIEL B A7 N, 416 Sk s 1
A L SRl B U (s, P R RN AR S (66.9~77.1, A1
FERTT, d Sl de My I TR SR U WL s e A D W, tea e
ZRH N (K Pse 148mm, #5234 JE P J/NSE 114mm, 4 B 1815 %7, 26
1HEECH 77.00 ARFFZ . Ko MXANFRECLL IR 3B A ({445 Kabwe, 64.3; Salg,
57.5, ¥4 Kennedy %5 ")) (i, (H LB B H O b 580 HH AR 53 [ (67.0~77.9,
£, 4% Ehringsdorf A1 Steinheim #i Kennedy 25 ), Atapuerca #i Arsuaga 2& """, Arago,
Ceprano, Petralona 4 de Lumley %5 ')

P4 %R K Care n-0) 7E K 7 iy &y 379mm,  EE b 50 EH 2 A (321~337mm,
Weidenreich®™) 5 A1 E 72 A (340mm?, 4 Ryl Be25 D #EKARZ, 34 2w = 5
IRANZE S (335~388.5mm, AHEHEF, 4f S HE B MvL, e Sk U T,
5 SoE R U WL, R s m A U g 2, %E%ﬁ;‘%“g]) o A R
o AR R b S AR S E L (340~380mm, 41 4% Ehringsdorf, 4 Weidenreich™;
Petralona (1) % #% & 2& # 4 Stringer 25 BV Fr 4040 1. TR A0 BE 1 IR S0 n BT 45
Atapuerca SH. [ 1l 4= JOR A B4 2 28 4 9 Arsuaga 25 U7 Brak i) &0 . T FOR - 10
ER RN A I &) W, L& K {H (Ehringsdorf, 380mm) H & Imm. K75
Kabwe (372.5mm, 4 Weidenreich®) $%ifr.

B R RAL G 2 5% (n-0) b1 i SR il B 4R 40 K5 iy ok 37.7, LAk st AL
N (43.2~44.9, 4% Weidenreich™) FIFg it AL A (48.8, H%E#H) WML, WMEAET
N (385, fEEMHESE ") R, e E IR A R (36.4~40.3, FAGHFH, fiE
SR B M SR Y LT SR D RS, FEBUR AR T (35.2~39.9)
W, T (36.6)  (## Weidenreich®”) . k7% 5 Kabwe (37.1) R #:ifF, Lk
Ehringsdorf (40.1) F§/N (J5 W% %4 Weidenreich®)

I KAUSE SR 9 W LB (co-co / ast-ast) 7E K 7 il i o4 103.5, LU H [E ) B A2 A
(83.9~99.12, W FEJb 5 H . A#E Weidenriich®: Bt 5/ E H v AEZ ) Fl Kabwe
(90.5, 4 Weidenreich™ % vI- 50> #wmy, 78 R b SEFT i AR S [ (93.6~108.8,

14, 5 Arago, Atapuerca SH 4 ‘5 I 5 5, Petralona, Steinheim, Swanscombe, 1t 6 4,
i Arsuaga %5 1) (¥ L, /8 rh E FHHIAR AR Y E (100~114, ALEG L THORALAL, )
LAV BRI E D BT ES, i H SRR A ds AR B34 (P, 102.9; 2o,
103.3) #i1 Sepulveda BRI TF-241E (51 103.0, 2 105.6, ¥4t Arsuaga 25 ) +4y
el

dpe /NARE (ft-ft) 76 K7 fUE 2 104mm,  bEA [ B 52 A (80.0~93mm, AL 45 4k 3¢ B 57
N, 4 Weidenreich™, FIELE LN, i R B " st BN, W R ") K15
%, P E AR AL EE (83~110mm, @%%BH P Sl fe B M, i Sk
B TR AR S U, BRI R, 4% Curnoe %5 P Py, b AR K L ERAR
NS (91~111mm, 45 Curnoe %5 B DAL VG W 5 HIBLAR 28 53 (96~110mm,
¥ Curnoe 25 B Py, i HA5 S BALIT¥ME (405020 105+5mm A1 103+5mm) R4
H 2 R 75 P 3K AN T H AR 7 A8 RO T BT TN AR Sy [ (102~117mm, {3 $5 Arago
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F1 Steinheim, #fi Kennedy 2% "', Atapuerca, 4 Arsuaga 25 "”; Ceprano, Petralona, #i de
Lumley 25 ") ¥ N5, 5 Bodo (103mm, #fi de Lumley 25 ") ik, ifii bt Kabwe (96mm,
i de Lumley %5 ') K,

e /NI 5 B KRS 1) UL (fe-ft/co-co) 75 K 74 i b 87.4, B [E H A7 N (77.8~84.3,
AFEAERE N, i Weidenreich™; Rast BN, 8 RS " IR E N, HREH)
B e RAE R, P& A BRI A 52 3t N (86.1~100, 4 %G Arago, Petralona Fll Steinheim, i
2t [, Atapuerca, 4 Arsuaga 25 '), Ceprano, #% de Lumley 25 ") | FE¥H o 5 5
A (78.3~89.6, 1u3% Bodo, Kabwe #i de Lumley 2% ", Salé #f& Rightmire”'") i [H KL
IR IR L (76.0~90.5, ALHGTL Y, #5 Curnoe 25 B (1 T . AGIYT AN %5 BH,
PREH) Wo

WU 598 (stst) 76 K7 M o 108mm, L [ A2 A (78~103mm, A4 F5 b5t A
ST N H Weidenreich™; R 107 A4 Sl B U ma ot L N Sl ek ™, ) K,
PEAE TR E LA AS Ve L (105~119.5mm, A5 LT3R 101 A1 103 5. My A
B, $E2EEH) W, REEEIACAERE (110.42mm, i de Lumley 2 ") . {HJE hik e
DU o B Tt N AR VGl (102~130mm, 4% Atapuerca SH, 4fi Arsuaga 25 ';  Arago,
Petralona, Ceprano, #i de Lumley 25 ") ) N .

TR 5 I K P A 64.6, K 7 P X AR R i [ B AL N (45.2~60, f4
FEAb Rt BT A Weidenreich™; A1 EL B 7 A45 S 5645 ') 1, HRERINK Atapuerca SH

(69.3~79.7, 54|, 4% Martinez and Arsuaga™) %, 7EHIACAZL FIGH (49.4~87.5, 4
Weidenreich™) Py, BB AMFRIME (65.2) .

g M (angle m-g-1D 75K HACE A 74°, LR EE AN (54°~63°, HHFIL T
AL N Weidenreich™; AL 137 A3 S vl BE 45 U g ot B A SR BESE DRI
0 B S N (47.5° R 55°, 45 Weidenreich®) DL &z JE W o 58 387 1 A (f04% Kabwe, 60°
¥ Weidenreich®; Jebel Irhoud, 67°; Saldanha, 61° 33 4% Suzuki™™) # KEIE £, + 4
P43 Ehringsdorf (73.5° 4 Weidenreich™) , 28 3#E N HLAC A 28 535 Bl (70°~96°,
Weidenreich™) , {HJ& HLIFHME (83.2°) RAF2 . KA XA U LUK RN (57°~70°,
WHE 9B, i Suzuki™™ K, FCRRHFIHACN (80°~95°, 404 3 I, 4ii Suzuki™™) /I,

2.4 Rzmah LA TP EFHASERMKAZ B EIRES. EfIaHh:

AKX R, fEEAN KR .

WS E I LI A S EATE Y /-3 A TSGR NG v VP o8| ST ERVNESF SHITRE G

WP AT, U UE.

ey M T S R FIATR N - A D RN

PO I A AR T - 0 o 5 2t el 5 BT 1) 2 &,ﬁﬁmuﬁ THIANEHA
AN 1 P T 5 T

U SEPN TSR N Tl 122250 /) S o 110 5 15671 o T E VAW ANl L1
JETRIBAT WY 30 A

ST A T AL E AL N S PR Z 18]

Kennedy =
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PR PA TR IS E R Sl K ) 23 SO A B s AL B I R V5 BRI B, B 1Ak
OR3P A 7 S AR BN L AR S BT N

PR 22 AT A R, AELR TR N AR S 0 R B e B A2 A A 4 T
WAL, DN AT ML, FIIRNAT Dl 5h

B K Ies B /N e A 2 BER 2O 3:2, /e FAERTESL AN IR A Z 1] JE st E T
NEEXAEBIRZ A 2:15 BUCNIINERZ 1:2,

P RS RSB T B 1mm, S HAZ NS IR Z T

JEARE S AMI BEAT A TR LR EAT, AR S AMI BE 2 I Ty . KRR S 2L T
EA%@%%?EEAEWMEmﬁﬂﬁAEMﬁAZ@,ﬁ%ﬁ%ﬁ%ﬁkou%%ﬁ
%ﬁﬁﬁ?ﬁ%mﬁﬁéﬂwﬂimaﬁim,ﬁﬁ%ﬁﬁ%,F%%ﬁmﬂMFT%

B REAEFLR A A 5 AE U R LA AF (149.5mm) o 7 B BSR4

%f%ﬁiﬁm$,t%/i%%ﬁﬁﬁ@$E%ﬁﬁ%%ﬁﬁ*%&ﬁ%ﬁiﬁm$,
AR R foe S8 B AR 22, — FRAE T i 8

THBRE R A T AL NS BN Z 1)

P i EFE AL (au-au/arc po-b-po) fEKZHfT A 47.2, FLELTERIIL 128 —4LIRF L

2.5 XKHMBREFMENTHEEZASHERHAMKRAZBNPEMNE, fEERER
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The Place of Dali Cranium in Human Evolution

WU Xinzhi

Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing , 100044,
Key Laboratory of Vertebrate Evolution and Human Origins, Chinese Academy of Sciences, Beijing , 100044

This paper presents a comprehensive comparative study between Dali cranium and other human
fossils of Middle Pleistocene and those of later time.The non-metric and metrical features are

classified into 9 categories as follows:

1.The features of Dali which are similar to other Middle Pleistocene humans(MPH) and

quite different from those of early modern humans(EMH).

The brow ridges are robust and connect each other in glabellar region.
The bregma and vertex coincide in position.

There is angular turn on the occipital portion of mid-sagittal contour.
The cranial wall is thick.

The lacrimal fossa is shallow.

The left infraorbital fissure communicates with the infratemporal fossa through a downward

passage instead of a horizontal one.
The infratemporal surface of sphenoid bone locates at a lower level than the orbital floor.

The auricular height of Dali cranium is 102mm. It falls within the variation range (v.r.) of Homo
erectus (H.e.) from Zhoukoudian (ZKD) (93.5mm~107mm)"*! and shorter than that of Kabwe
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(105mm) " and Neanderthals (103-122 mm, totally including 7 cases, the sites from which the
fossils were enearthed can be checked in the references cited, similarly hereinafter) ”'”and EMH

of China (108~119 mm, including Liujiang, Lijiang, Chuandong and Upper Cave) """,

The length-height index I (ba-b/g-op) of Dali cranium is 57.1. It falls within the v.r. of Plio/
Pleistocene humans of Africa (50.4~67.5, including KNM-ER1813; OH 9, KNM-ER 3733,
3883) ' and that of Dmanisi (55.4~65.4) " The value of Dali is slightly higher than that

[16]

of the recontructed skull of Yunxian 55.8"", and lower than that of the reconstructed skull of

H.e. from ZKD (59.9)" and that of Kabwe (60.2) """ as well as that of most of MPH of Europe
(58.6~69.9, including Petralona, Steinheim, Swanscombe; Ceprano; Atapuerca SH 4,5,6) ">
except Ehringsdorf (the index is 55.9)!""". It is much lower than that of EMH of China (66.7~77.7,

including Liujiang and Upper Cave)'"'? and Europe (65.8~71, including 6 cases) .

The length-height index II (po-b ht/g-op) of Dali is 49.6. It falls within the v.r. of that of Dmanisi
(46.38~53.59""%) and Plio/Pleistocene humans of Africa (46.6~53.3, including OH 9, KNM-ER
3733, 3883) "), The value of Dali is close to the lower limit of H.e. from ZKD (49.0~53.3)"". Tt
is lower than that of H.e. from Hexian (50) "* and close to the lower limit of the v.r. of MPH of
Europe (51.0~65.1, including Petralona, Steinheim; Arago, Ceprano; Atapuerca SH)">'*'". The
index of Dali is much lower than that of EMH of China (57.1~72.5, including Liujiang, Upper

)[11,12,13,14] )[10].

Cave, Lijiang and Chuandong and Europe (58~62.3, including 6 cases

Transverse cranial curvature (au-au/po-b-po) of Dali cranium is 47.2. It is lower than that of H.e.
of China (47.4~54.8) ”'*" and is between two specimens of Pithecanthropus from Trinil ( I, 52.3
and II, 45.6) ). Tt is lower than that of Kabwe (48.3)"” and higher than that of Petralona (44.8)"".
The value of Dali is much higher than that of EMH of China (39.2~42.2, measured by the author
on Liujiang and casts of Upper Cave)and Europe (36.5~43.6, including 3 cases)"”.

The ratio of b-ast to occipital breadth (ast-ast) of Dali cranium is 113.9. It is within the v.r.
of H.e. of China (103.5~119.8, including those of Hexian and cast of ZKD which are all
measured by the author) and MPH of Europe (97.8~117.5, including Atapuerca SH, Petralona
and Swanscombe) "'"'as well as that of MPH of Africa (107.1~116.3, including Kabwe; Eliye
Springs, Omo 2)"""*"" It is much lower than those in EMH of China (121.5~132.7, including
those of Liujiang, Ziyang and casts of Upper Cave which are all measured by the author).

The angle, I-i-o of Dali is 105°. It is close to the highest value of the v.r. of H.e. of China
(98°~106°, those of ZKD are according to Weidenreich 1943"); that of Nanjing is measured by
the author) and lowest value of that of MPH of Europe (107°~129.1°, including Ehringsdorf,

Steinheim ; Atapuerca SH)"" '\, It is much lower than that of modern humans (117°~127.3°) ",

Angle 1-op-o of Dali cranium is 98°. It equals the lowest value of the v.r. of H.e. of China
(98°~108°, including ZKD and Nanjing) "'* ", much lower than that of Petralona (106°)""” and

much lower than that of modern humans (128°~138°) "%,
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The ratio of d-d to fm: a-fm: a of Dali cranium is 22.8. It is between the values of H.e. from
ZKD XII (21) and Nanjing (26)(those of ZKD and Nanjing are measured and calculated by
the author) and very close to that of Kabwe (22.6, measured by the author on cast). The value
of Dali is much lower than that of Petralona(28.7) *"'and Atapuerca SH 4 and 5 (33.1 and 29.5
respectively) '’ and higher than that in EMH of China (15.5~18.6, measured by the author on

fossil from Liujiang and casts of the fossils from Upper Cave).
2. Features similar or close to that in modern humans

The contour in hind view appears as an even curve with the broadest part locating at the temporal

squama.

The vertical line passing the most lateral point of mandibular fossa passes through the lateral
cranial wall lateral to the joining point between the inner surface of cranial base and lateral

cranial wall.

The ratio of calvarium height above g-i chord to g-i chord of Dali cranium is 50.4. It is much
higher than those in H.e. from ZKD(34.8~41.2)"", Pithecanthropus from Trinil(33.3~37.4)"
that of Kabwe (40.5) "%, Saldanha (45.0)"” and Jebel Irhoud (43.7) """, and higher of that of
Steinheim (46) "". The value of Dali falls into the v.r. of EMH of Europe (49-61, including 5

cases) .

The ratio of arc n-i to n-i chord of Dali cranium is 189.9. It is higher than that of Neanderthals (5
cases, 145.1~178.1)"", between that of male (181.2) and female (203.7) of Obercassel"”. Dali’s
value is close to the average of Middle Age Japanese (200.0) "

Angle b-n-op (i) of Dali is 54°. It is much higher than that of H.e. from ZKD (42°~46.5°) ",
Kabwe(48°)™ and Neanderthals (including 5 cases, 39°~50°) . Tt is higher than that of Ehringsdorf
(52°) and falls into the v.r. of modern humans (45°~59°)"".

Angle g-i-1 of Dali cranium is 82°. It is much higher than that of H.e. of China (57°~68°)(those
of ZKD are from Weidenrech™; that of Nanjing is measured by the author), Ehringsdorf (63°) "%,
Kabwe (68°) ", and Neanderthals of Europe (including 7 cases, 59°~69°) """, Dali’s value falls

within the v.r. of modern humans (80.2°~88.6°)"".

Upper facial height (fmt-fmt) of Dali cranium is 121mm. It is much longer than those of
H.e. from ZKD(II, 109mm; XI, 111mm?)"* and Nanjing (107mm,measured by the author)
and Hexian (113mm). Dali’s value is very close to that of Maba(126mm) and Upper Cave
101(122mm), and much longer than those in Upper Cave 102 and 103 (113mm and 100mm
respectively) as well as that in Liujiang(107mm)(All specimens of China except those from
ZKD are measured by the author). Dali’s value is shorter than MPH of Europe(125~130mm,
including Arago, Atapuerca SH5, Petralona and Ceprano)"'®, and much shorter than those from
Bodo(136mm) ""and Kabwe(139mm)"®.
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The depth of facial bones (ba-pr) is 105mm. It is much shorter than that of Atapuerca SH 5
(115mm) ", Petralona (119 mm)"®, Bodo (118 mm) " and Kabwe (117.5mm)"%. Dali’s value
falls within the v.r. of EMH of China (100~113.6 mm, including Liujiang and Upper Cave)''" "

and is close to the average of that of modern humans (including 60 cases, 97.2 mm) "\

The ratio n-ba/ba-pr of Dali cranium is 100.5. It is much higher than that in Bodo (88.4)"";
Kabwe (93.1) "), Atapuerca SH 5(87.8) """ and Petralona (94.8) "\ It falls within the v.r. of EMH
of China (99.3~112.0 , including Liujiang and Upper Cave) """ '* and is close to the average of

modern humans (101.7) "

Cheek height(tWMH) of Dali cranium is 23mm. It is within the v.r. of early modern humans of
China(21.7~27.2mm, including 7 sides of 4 cases of Upper Cave and Liujiang, measured by the
author). Dali’s value is shorter than that in H.e. from ZKD(XII, 28mm, measured by the author),
and those in MPH of Europe(26.7~37.1mm, including 7 sides of 6 cases) """ It is close to the
H.e. from Nanjing(24.3mm, measured by the author) and Zuttiyeh(24mm)"”, but the dimensions
of H.e. from Nanjing are generally shorter than H.e. from ZKD.

The prosthion angle (n-pr-ba) of Dali cranium is 69.5°. It is very close to the average of that of
modern humans (71.4°£3.1°) ¥ and much higher than that in Kabwe ( 62.1°) **, Bodo( 59°,
calculated by the author based on the data in Rightmire, 1996, Atapuerca SH 5 (60.9°) """ and
Petralona (62.0°) %,

3. Features far from that in H.e. of China and within the v.r. of that in EMH of China and /

or modern humans. These features are also close to that in MPH of Europe and/or Africa
Dali cranium has no supraorbital process.

The maximum cranial length (g-op) is 16.5 mm longer than glabella-inion length (g-i) in Dali

cranium. The difference between these two measurements is very short or none in H.e. of China

and is between 4 mm and 17 mm in EMH of China (including Liujiang"" 2

[13]

,Upper Cave

[15]

Lijiang!" and Chuandong 2"""). The difference is larger than 5 mm in Petralona"”, Steinheim'"*,

Jebel Irhoud "” and Narmada'"'.

Transverse fronto-parietal index (100 x ft-ft/eu-eu) is 69.6 in Dali cranium. It is higher than that
of H.e. of China (55.9~64.5, including ZKD, Hexian, and Nanjing) " '*'>* and falls in the v.r.
of EMH of China (66.9~77.1, including Liujiang , Upper Cave and Lijiang)"'"'> ", Dali’s value
is higher than that of Kabwe(64.3)"" and Salé (57.5)"". It is within the v.r. of MPH of Europe

[15,16,17]

(67.0~77.9, including Ehringsdorf, Steinheim; Arago, Ceprano, Petralona; Atapuerca SH)

The total cranial arc (n-o arc) is 379 mm in Dali cranium. It is much longer than those in H.e.
from ZKD (321 mm~337 mm)® and H.e. from Hexian (340 mm?) "®. It falls within the v.r.
of EMH of Chna (335 mm~388.5 mm, including Liujiang, Upper Cave, Lijiang, Chuandong
and Ziyang) """ and that of MPH of Europe and Africa (340 mm~380 mm , including
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Ehringsdorf "’ Atapuerca SH, Petralona, and Kabwe ) (the values of Atapuerca SH and
Petralona are calculated by the author based on the data presented in Arsuaga et al."'” and

Stringer et al. *", respectively).

The cranial curvature on the n-o chord is 37.7 in Dali cranium. It is lower than that of H.e. from
ZKD (43.2-44.9) " Nanjing (48.8) (by the author)and Hexian (38.5)"". It falls within the v.r.
of EMH of China (36.4~40.3, including Liujiang , Upper Cave and Ziyang )"""'>** and v.r. of
modern humans (35.2~39.9) ®’. Dali’s value is close to the average of that of modern humans
(36.6)"!, Kabwe (37.1) “and slightly lower than that of Ehringsdorf (40.1) ",

The ratio of maximum frontal breadth to occipital breadth (co-co/ast-ast) is 103.5 in Dali
cranium. It is much higher than those of H.e. of China (including ZKD, Nanjing and Hexian:
83.9~99.1?)(ZKD is from Weidenreich, 1943"", Nanjing and Hexian are by the author) and that of
Kabwe(90.5, calculated by the author based on Weidenreich, 1943™)). Dali’s value falls within the
v.r. of MPH of Europe (93.6~108.8, including Arago, Atapuerca SH 4 and 5, Petralona, Steinheim
and Swanscombe) *”. Dali’s value falls within the v.r. of EMH of China (including Upper Cave,
Liujiang and Ziyang: 100~114, by the author) and is close to the average of Mesolithic humans
of Europe (male, 102.9; female, 103.3) and Septilveda population (male, 103.0; female, 105.6)"".

The minimum frontal breadth of Dali cranium is 104 mm. It is much longer than those of H.e.
of China (80.0 mm~93 mm including ZKD, Hexian and Nanjing) ' ' and falls within the
v.r. of EMH of China (83 mm~110 mm , including Upper Cave, Liujiang, Ziyang, Longlin and
Maludong) ™ '>** ! 1t falls also in the v.r. of EMH of Europe (91 mm~111 mm)"" and West
Asia (96 mm~110 mm) "”. The mean values of last two groups are 105+5mm and 103+5 mm
respectively). Dali’s value falls also in the v.r. of MPH of Europe (102 mm~117 mm , including
Arago, Steinheim; Ceprano, Petralona ; Atapuerca SH) 11516 7and is close to that of Bodo (103
mm) ", but is longer than that of Kabwe (96)""°.

The ratio of minimum frontal breadth to maximum frontal breadth (ft-ft/co-co) is 87.4. It is
higher than those of H.e. of China (77.8~84.3, including ZKD ™, Nanjing"” and Hexian which
is measured and calculated by the author)and falls within the v.r. of MPH of Europe (86.1~100,
including Arago, Petralona, Steinheim; Ceprano , Atapuerca SH,)"">''" and that of African
MPH ( 78.3~89.6, including Bodo, Kabwe and Sal¢)"**"" It falls also within the v.r. of EMH of
China (76.0~90.5, including Upper Cave, Liujiang, Ziyang, and Maludong which is from Curnoe
etal., 2012"%; U.C., Liujiang and Ziyang are measured and calculated by the author).

The bistaphanic breadth (st-st) of Dali cranium is 108 mm. It is longer than those of H.e. of
China ( 78mm~103mm , including ZKD ", Nanjing and Hexian, latter two are measured by the
author), and falls within the v.r. of EMH of Chian(105~119.5, including Upper Cave 101, 103,
Liujiang and Ziyang, all of these are measured by the author). The mean value of modern humans
(110.42mm) "% is close to that of Dali’s value which falls also within the v.r. of MPH of Europe
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(102mm~130mm, including Arago, Petralona, Ceprano; Atapuerca SH)!"* ',

Length-height index of temporal squama is 64.6 in Dali cranium. It is higher than those in H.e.
of China (45.2~60, including ZKD and Hexian) " '¥, and slightly lower than those in Atapuerca
SH (including 5 cases, 69.3~79.7)**. Dali’s value is close to the average of that of modern man
(65.2) and well within his v.r. (49.4~87.5)."!

The frontal profile (angle m-g-i) of Dali cranium is 74°. It is much larger than those of H.e. of
China (56°~63°,including ZKD, Hexian, and Nanjing ) '*'"”, Pithecanthropus from Trinil (47°
and 55°) ¥ and MPH of Africa (including Jebel Irhoud, 67°"""; Saldanha, 61°"'"; Kabwe, 60°").
Dali’s value is very close to that of Ehringsdorf (73.5°) ' and falls in the v.r. of mordern man
(70°~96°)"".

4. Features intermediate between MPH and EMH

Dali cranium has a weak bregmatic eminence, a fusiform median sagittal ridge at the middle part
of frontal bone, and a tympanic plate the thickness of which is intermediate between that of H.e.

from ZKD and modern man.
An angular torus presents at the outer surface of parietal bone.

Tranverse cranial curvature (au-au / arc po-b-po) of Dali cranium is 47.2. The comparsions

between Dali cramium and other specimens have been persented among the features of Group 1.

5. Features intermediate between H.e. and EMH of China and close to those in MPH of

Europe and/or Africa

The cranial curvature above chord n-op of Dali cranium is 51.8. It is much lower than those in
H.e. from ZKD (55.7~57.3) "), slightly lower than that in H.e. from Hexian (52.9, measured
by the author). It is slightly higher than the upper limit of the v.r. of EMH of China (including
Upper Cave, Liujiang, and Ziyang, 47.2~51.0, by the author) and is well within the v.r. of
MPH of Europe (49.5~54.4, including Ehringsdorf®”, Atapuerca SH"” and Petralona”"). That
of Kabwe (54.2) " is also within the v.r. of MPH of Europe.

The ratio of maximum frontal breadth to maximum cranial breadth (co-co/eu-eu) is 79.3 in Dali
cranium. It is intermediate between those in H.e. of China (68.5~76.9, including ZKD ", Nanjing
and Hexian which are measured and calculated by the author) and those in EMH of China
(79.7~93.1, including Upper Cave, Liujiang and Ziyang, measured by the author). It falls in the
v.r. of MPH of Europe (Atapuerca SH: 75.0~87.9)""" and v.r. of Neanderthals of Europe(including
11 cases, 75.5~83.4)*” It is much lower than the averages of early Upper Paleolithic man of
Europe (male: 87.9; female: 85.2) *and within the v.r. of Sepuilveda population (male, 41 cases:
72.9~90.1; female, 57 cases: 77.7~90.8) 291,

6. Features close to those in fossil humans of East Asia and distant to those of MPH of
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Europe and / or Africa

The median sagittal ridge of frontal bone is higher and has narrower base than those in MPH of

Europe and Africa.

The ratio of nasion subtense fraction of n-b chord to n-b chord is 43.5 in Dali cranium. It is
slightly lower than those in H.e. from ZKD(45.3~48.7) " and slightly higher than that of H.e
from Nanjing(42.4, by the author). It falls in the v.r. of EMH of China ( 43.0~46.0, including
Upper Cave and Liujiang, all are measured and calculated by the author). On the contrary,
Dali’s value is much lower than those in MPH of Europe (including Petralona, 50.0""; Arago,
49.6, based on the data presented by de Lumley"'®) and is lower than those in MPH of Africa
(44.9~54.1, including Laetoli OH18, Eliye Springs , Omo 1, Jebel Ithoud 1 and 2 and Singa) .

The occipital angle of Dali cranium is 96°. It is within the v.r. of H.e. of China (including ZKD
and Nanjing, 95°~108°, measured on the Figures in Weidenreich™” and Wu et al. "' respectively)
and is much lower than those of Atapuerca SH (106.5°~126.1°) ', Dali’s value is also much
lower than those of Plio/Pleistocene huamns of Africa( 101°~114°?, including KNM-ER 3883,
3733, 1813?)"", Dmanisi (115.6° and 108°?) **and Sangiran (105° and 100°) ¥,

The anterior interorbital breadth (mf-mf) of Dali cranium is 21.5 mm. It is close to that in
EMH of China (including Upper Cave and Liujiang: 19.Ilmm~21.2mm, by the author), H.e.
from ZKD(No.XII, 22.5mm), Nanjing(19mm) and slightly shorter than that of EMH of Europe
(including 7 cases: 23.4+2.9 mm) *?. Dali’s value is much shorter than that in MPH of Europe,
Africa and West Asia (including 5 cases, 29.5+2.2 mm) .

The upper facial index (n-pr/zy-zy) of Dali cranium is 53.2. It is close to that of
Jinniushan(50.1)*%, H.e. of Nanjing (49.9) " and ZKD XII (54.5, measured by the author on
cast). Dali’s value is within the v.r. of EMH of China(48.5~53.8)!"" "I | but is lower than those
in MPH of Europe (56.0~59.0, including Petralona, Steinheim; Atapuerca SH)""'” and Africa
(54.2~64.7, including Jebel Irhoud, Kabwe; Bodo) """,

The distance between infraorbital foramen and inferior border of orbit is 8.3 in Dali cranium. It is
close to that in H.e. of Nanjing (7.5 mm, measured by the author) and much shorter than those in
Atapuerca SH (14.1 mm~17.7 mm)""” and Petralona (16.4 mm)"".

The ratio d-d to fm:a of Dali cranium is 22.8 mm. The comparisons between Dali cranium and

other specimens have been presented among the features of Group 1.

7. Features quite different from those in H.e. of China and are close to those in MPH of

Europe and/or Africa

In Dali cranium supraorbital process is absent, the middle part of the supraorbital torus is much
thicker than the medial and lateral part, and there is a bulge between the orbit and pyriform

aperture.
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The l-ast chord of Dali cranium is 94 mm. It is within the v.r. of MPH of Europe (74.5 mm~95.6
mm , including 10 cases, 17 sides of Atapuerca SH and Petralona) """ and much longer than
those in H.e. of China (77 mm~87 mm, including ZKD" and Hexian which is measured by the

author).

The bifrontal breadth (fm: a-fm: a) of Dali cranium is 114 mm. It is much longer than the MPH
of China (96 mm~104 mm, inluding H.e. from ZKD, Nanjing and Hexian, Maba , all of these
are measured by the author) and close to those in MPH of Europe, Africa and West Asia ( mean
value of 6 cases: 114.7+8.5)%.

The EQ of Dali cranium, average of H.e. from ZKD and MPH of Europe and Africa are 5.30, 4.6

and 5.3+1.29 respectively, as estimated by Rightmire™®.

8. Feature close to those in MPH of Africa and distant from other MPH of China and

Europe

The ratio of glabella subtense fraction of g-b chord to g-b chord is 43.4 in Dali cranium. It is
lower than those of H.e. from ZKD (47~50.9, measured and calculated by the author based on
the figures in Black"”” and Weidenreich™), Nanjing (49.7, by the author ) and Maba (45.1, by
the author). But it is within the v.r. of EMH of China (41~48.5, including Huanglong™”, Upper
Cave, Liujiang and Ziyang, that of the latter three are made by the author), Dali’s value is within
the v.r. of MPH of Africa (42.6~58.5, including Florisbad, Jebel Irhoud, Kabwe, Laetoli, Omo 1
and Saldanha) ™. But it is much lower than those in Arago (51, calculated by the author based on
the cast and the data presented in Spitery "), and Ceprano (60.8, measured and calculated by the

author based on the figure presented in Ascenzi et al°”).
9. Features rarely seen in other MPH or uniquely seen in Dali

A quadrangular shaped process of the size of 10x7 mm, extending from the antero-superior part
of temporal squama and connects with frontal bone. This makes the sutures in pteryon region

obliquely posited ] shape.
The crista galli is thin and low with a large transverse diameter.

The angle g-i-o of Dali is 21°. It is much smaller than those in H. e. from ZKD
(37°~44°,measured by the author on the figures presented in Weidenreich ') and Nanjing (49°,
measured by the author on cast) , Neanderthals of Europe and Asia (31°~54°, including 7

cases) " and modern man (31°~40°) """
Discussion and conclusion

The features including in Group 1 confirm the position of Dali cranium in Middle Pleistocene.
Features of Group 2 show that this cranium is one of the specimens closer to EMH than H.e. if
not also MPH of Europe and Africa. Part of the features of Group 2, 3, 4 and 5 suggest that the
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population represented by Dali cranium provides more contribution to the formation of modern
man than H.e. of China, if not also the MPH of west part of Old World. The features of Groups
1 and 2 and some features of other Groups indicate that Dali cranium represents a mosaic with
primitive and progressive characters. Features of Group 6 and part features in Group 1, 2, 3 and
5 suggest close relation of Dali cranium to populations of East Asia. Many features presented
in Groups 2, 3, 4, 5, 7, 8 and 9 indicate that Dali cranium probably belong to a population
different from H.e. The features of Group 3, 5, 7, 8 and part of Group 4 suggest that Dali may
have close relation with the populations in the western part of Old World. So Dali cranium is
a mosaic joining some features of H.e. of China, MPH of Europe and Africa as well as some
modern features. This cranium belongs to neither H.e., nor H.heidelbergensis. The population
represented by Dali cranium have made more contribution in the formation of EMH of China
than H.e. of China and MPH of Africa. Considering the geographical factor and the association
with the Paleoliths of Mode I of Dali cranium, more reasonable inference may be that the root of
the population represented by Dali cranium is in East Asia and the antecessors of this population
originally had higher affinity with the populations of Europe or had absorbed the gene flow from
the West before evolving to Dali population.

With regards to the relation between the humans of Middle and Late Pleistocene Rightmire
(1995)*" has proposed four hypotheses, the evidence exhibited in the present paper are more
favourable to the fourth hypothesis of him, namely the recent humans are most closely related

with Archaic Asians.

In spite of the limitation of the data for comparison the present author would like to say that
the complexity of the morphology shown in Dali cranium suggeats that the human evolution
in East Asia is not as simple as we thought until present. The Middle Pleistocene humans
may be classified into several morphs: Dali morph, erectus morph, Narmada morph, Zuttiye
morph, Rhodesia morph (for Africa), Heidelberg morph (for Europe) etc. Hexian specimens
may represent a submorph of erectus morph, Jinniushan, Maba and Quyuan River Mouth may
represent separate submorphs of Dali morph or separate morphs for themselves. Atapuerca
SH and Arago may represent separate submorphs. The model of human evolution in Middle

Pleistocene is like a river network.

The above mentioned comparisons are based on limited information available. The author looks

forward to the accumulation of new data to renew the preliminary conclusion based on this study.
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