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KRHEFBRATHRAERZE  HEULSIMUWERECH B XEED, A
XA ESEBRITEEANLH A LWE L

iX B 5 i B K+ (Maximum cranial length, g-op, B3 T AR H B BMBIH A% S 1,7
FML(TF )N 206.5mm, &8 £ ( Nasio-occipital length, n-op, M1d) 24 196.5mm, g-i
(Glabello-inion length, M2) & 190mm,

®1 BASENEMIER

Tab.1 Measurements of the cranium (mm)
KF &4 FEENA K 3 o B T A Kabwe
Dali Jinniushan HEC MPHE
J K (M1, g-op) 206.5 206! 180.5—213 184—208 206!
B5k K (M1d, n-op) 196.5 — 176.5—194 181—199 20213
gi & (M2) 190 — 180.5—213 179—190 205!
AR 4 (M5, n-ba) 105.5 — — 101—110 108!%
-0 }(M5(1)) 143 — 1317 —147 141 149133
FILFE (M8) 150 14811 — 132—164 (154)122)
FBHE B (M8/M1) 73.3 71.8M1 — 71.4—82.1 74,812

MK - ARTRFTENFEESA HEC GHF LR A s ai gbf A B o F % it A MPHE {345
Atapuerca SH''7), Ceprano!®! , Ehrinsdorf'*! , Petralona'??’ , Steinheim! ™ JI47 25 ; SLAL 4 - &5 3 YE k) BT #5 9 o (€ B <7 A HEC B35
FEF R R U4 R AR ; BR U o BT A MPHE 245 Atapuerca SH''7, Ehrinsdorf' ) 474 Fl Petralona R RS ; g K : & &
YR TS 10 P B B 32 A HEC AR i s U4 4R  BR YN 7 B % A MPHE. £23% Petralona'??! , Steinheim! 2} 5725 ;
SRR A A R BER BT 18 B9 BK U o SE BT it A MPHE 35 Atapuerca SH''!, Petralona!™ jn-o K A E WM AT PEE LA
HEC B4t 5 0%, M £ 12 B4R  RR M o B %7 it A MPHE 42 #% Ehrinsdorf ™ BOBR 45 5 /51 35 . Bk B & & # it A MPHE &35
Atapuerca SH''") , Ceprano'? , Ehrinsdorf 2! , Petralona!?’ , Steinheim'2! .
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BRER, KFFAENEAKSSF WAL ABESENESL AR, B,
FIEL) 70 5 T R, o 7 RN RO Tt A B2 S B P, 5 Kabwe WUAHIE . RFBHRMK
HE BB ABIRS K, B Kabwe 1 Petralona (#5) ) #45 , 55 Ehrinsdorf — £ L 7E Atapuerca SH
7 R (181—199mm! 7 ) P, BIEE R, AFHSUR KM P EHtH AN ERTEE
B R, 53EM B Kabwe (108mm'™ ), Bodo (107mm™’ ), Ndutu ( 105mm?"™ ) 7R # 4% , % 1L TR iR
FINIL A AR A B R (103.5—116mm” " B T # . KFHHY no KK 143mm, 5L
B7 A (1447 —147mm™’) , Kabwe(149mm™ ), Ehrinsdorf(141mm™ ) M £ #H A K

B2 RBRSENSHKENS, PEMBM ENOFEREA, I EHARATTBE
BHERBENESR, MR HLEEEXEAFEN LR,

gop 5 gi KEZZHEEF I ANB P N ERBA, B FH A PH B KW
255 TP i, Weidenreich™ B b T E 2 AL RN FY , NTTIA BT E R KEMEE,
e Kabwe 575 i 42 43 B & 206mm F1 205mm'®’ , 25 BB /1N, Bk ¥l Petralona 9 — 74243 5
7 208mm A1 190mm'® , 2Z BE ¥ 18mm, Steinheim B — 2 Z IF % 6mm'™ , i K7 B B2 ZHE
N 16mm, FEXBR R L ERMARA IREE, SPEMOBEA B P EH A TRMEER
Ko

S KT FRE B AL FEFL 38 B KT, BEAL AR FE R 150 5mm, FHEFLE EHRERIR Y,
FE— B LR T XTI B R, T RS R, MR T AR HA B
M8 E XLHIHE , BB RKEARERAXNEE. EERRALEEHATERE, #FARL
045 B0 AR G B K B, N 150mm, MBS THESRENE LSS, HETA
KR E M8 E XK, EHERA 150mm A AFHEHERE., —BMIANBERKE
BENFAREBEKEMBRETHMBERELE. MRANERLETERFTE, AR
FANWERTE, MAHBHERLEARLE,TUR, ALXEERLNEWMS, KFHE
BERFHRWIEHSE. BREEAR EEUAMIENSERXREEANSELR LELWEN
BERATEHEZR/N, BEREEXTSEFEEL T SEERRA. XFHERER,EA
BT BT AERFIE AR S M NIRRT R BB RN, MR EE BRI EILTRL .
KR THFE B4 F B A STARAZE S ERE,

BERMILE HRESMBENET LA R REEGERTEIE, R EA
REBLME P, SHMERANHEEXAR, FUARFHFLE, FMTPEHEH
Ndutu B /5 58 A5 3000 508 144mm F1 78,777 B4 3 1 (BB RUR AT DA R, K3 89
TR S &4 LR, E RN A EE W A R A B 28 590 B P, A B LL B i BRI
HEHH AR TR, thAEd i AR Ao

— B BIE RS EEL AME N A EFFEZ — LR ERKMHEEALRLL
AFEERR,FARETAFTME K . KRFHAE A4 10 L F L TR % et £ A 24 8 0 8 A3
B SR, A E A ASB A L EAE R . 7E B S AN AL B AR R
BHHMNEEERUERAEIASEARSBRNFLEZ—,

KB EANFEREL S WAXKT WE, K PEOE A GEm™Y , Em™,
B O MKEBL  FERM P EHRMARERIEE N, B Aapuerca SH 5 5 I 5 /N TE 4551
K(117mm) , TR HE R AR A W B p R i AP E S KFEE. RFEWENFHR
e AE I Kabwe(99mm 2! ) #l Bodo(103mm™! ) R4 .
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*2 MEBEENEE(KERL mm)
Tab.2 Measurements of the breadths{in mm)

K% 410 wEESA BRMPERA

Dali Jinniushan HEC MPHE Kabwe
/NG FE (MO, fi-ft) 104 1148 81.5—93 100—117 g9(22]
B K H FE (MI0, co-co) 119 — 98—112 105—126 115!
H A% (M11,au-au) 141 — 139.8—151 122—155.5 142033
H L% A 1E FE (po-po) 133 — 120—1307? 106.5—1457 124024
B 5[0 95 (M12, ast-ast) 115 — 103—141.8 112—1417 131033
1 5 U5 50 (M9/M8) 70 77 — 67.0—77.9 64.3

BB ARV R AT A R E B A HEC AR o B0 Augg U BRR 2 BN oF B $ i A MPHE
&5 :Arago[u} , Atapuerca sHb7 ,Ceprano[m ,Ehrinsdor[{22J ,Petralona[n] ,Steinheim[n} B KB R AR ERMENPEE
7. A HEC @,ﬁjtﬁ’:m] fﬂﬁﬁi“” B A5 A s BR Y o B #r it A\ MPHE 2.4% Aragotu] , Atapuerca syl , Ceprano“g] ,Petra.lonam] ,
Steinheim!??! {9 b7 25 ; LK AT 58 . A R BERT B P B E A HEC SR AR DY mp s giands s R r E A
MPHE f2%% Atapuerca SH'"! # Petralona™ 945 4 sEITEgRASE. ARERFHHTEET A HEC B LR fi
U4 B bR A ; B YN o 37 A MPHE 248 Atapuerca SHU'7T, Ceprano[m , Petralonal™] YA AR ; B 45 IF] 8 - A R HOM BT 45 (9 o
E B A HEC 4536 50 f g D2 #nEg 5t O g R 40 ; Bk oF 37 tit A MPHE 245 Atapuerca SH') #01 Petralonal® 457

B B /N T 5 R K 58 B9 H 45 A R 5 T0FS %X ( Transverse fronto-parietal index ), 7 —
ERE L RBRREN ST ERN T LA RETRE., EARHALE D, XA
BAERREMEBAAL T BREA LBERNER ERM Dmanisi™ F g, HHEBERE LM
Hii/NERHEE . K% TS HEBTRIERN 69.3, a4 W AKK(77.0% " ) /N, T KT
& 4 10 R 7E BR W B R A (Atapuerca SH' R Ceprano“g] , Steinheim'®' , Petralona'® ,
Ehrinsdorf ™ ) (25 23 Bl (67.0—77.9) P4, K e H AR, & 40 I BT K w . (H78—1R
ME, KHFHXNMEHRES Cro Magnon(68.2[22])?§ﬁo

K M i B R B FE K T 46 5 R 5T B9 B 52 A (98— 112mm) , A0 75 BR U = BE 5T i A 9
TREBEN, MEREELR LR, EXNHH L, X536 EH A (Kabwe,
115mm'® ; Bodo, 115mm'* ; Ndutu, 112mm?" )ttt 5 H B AFEBE

K75 S ) JEFR TR E , B A58 5% ( Biauricular breadth, au-au, M11) 25 141mm, $%3iF & B H 57
AR A8 fEg st BAR AR ) B8 5 RO TR RR BT TG L R A P
A (123—143mm™ ) 9 1 RR , T 78 BR ¥ oh B8 3 A\ (48 Atapuerca SH'"’ #1 Petralona'™ )45
38 B A AE W o B It A (4238 Bodo, 150mm'® ; Kabwe, 132mm"™ 3 142mm'™' ) ) 45 5 7 A
W, 3 E AR A 52 9 B (104—145mm) ™ 9 RR .

K7 BB B 2 B FE (po-po) 4 133mm, H AL 5 (120—128mm™ ) MBI H H 2 A K
(130mm?" )R A , ZEJE M (Bodo , 140mm"™ ; Kabwe , 124mm™* ) F0 BX 9 b 36 37 th A B9 25 53 78
Wo (FEHE, KM FEH A 78 E MK 5 E 106.5mm J& Atapuerca SH 6 5 ] Martin 11
(I)Interporial HIBUHE | % 3 25 Martin-Knussmann B9 A 288 R 35 (1988 AERR 171 OMI1(1D) B
830 Meatus acusticus externus-Breite'”' , 3% & po-po RER, HMEHRESRBEEIEE
B SR RE R BT gk, B LAWY B 45 B0 0 /50K 98 B W BB 5 B |k % 18] 58 (po-po)
BEWE BEEMRAD).

K75 0 F BIRL B 7 8 B 45 18] 5T ( Biasterionic breadth , ast-ast, M12) 4 115mm, # E H 57
AEHMPEFHAMBERNRBLEREEESA LES, RKEEWNE K EFEER T w06
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B, TIEM A Kabwe A 7E W& 28 5790 B 80w _Liw At o

K #; BI#% B 5 (1-sphba) 2 119mm, H 51 B S M AR A LL B 103.4, X ITHE AL Dmanisi
4 85.7—96. 1 , BRUN P EE H A (145 Ceprano, Atapuerca SHS , Petralona) /g 82.0—99 .2 ,
Kabwe 7 92.6™ . kK ELHATMRAZR M (101.6—124.5) 1 TR, X MFE £

A RE LE BRI A IE B R BN #E A

R3 FAKBEYMNILLER
Tab.3 Length-height indices

K% P WEEA BN E R A Kabwe
Dali Jinniushan HEC MPHE
+ B 448 1(ba-b/g-op) 56.7 59.7 59.97 55.9—69.9 61.5%
+ B8 ¥ 1(po-b/g-op) 49.6 — 49.0—53.3 51.02—65.1 51,002

HRKBEEH LAERHNFHENPEES A HEC AR E X1 HE RS BRI S EH#t A MPHE £245 Atapuerc
syt ,Cepranom] ,Ehringsdorfm] ,Petralona:321 i Steinheim! %2 HitrA  KEEE I.AX TR +PEEZ A HEC 251t
jé':m] Eﬁg[m B AR ; B o 88 B t A MPHE £2$5 Atapuerc syt s Ceprano[z‘ﬂ , Petralonal* 1 Steinheim'** HIPRA

i%ﬁﬁ%%ﬁ)ﬁ\%(Basi-bregmatic height, ba-b, M17) }& M7mm, E5HEMBREKEEREE LN
56.7. B ILH B LA (BB ME) #4410 i R A, 5188 5 T 58 B EV9002(53.487),
K7 Atapuerca SH (65.2—69.9[17] YEB S, MBS T Ehringsdorf ( 55.9t%! ), . Kabwe
(61.5)" ' R,

k%ﬁgﬂ:ﬁﬁﬁ,'\J—ié[ﬁ]r(Auriculo-bregmatic height,po-b,MZO)% 102.5mm, WK EIEE I,
$549.6, MEHEEAME M R EL AT R, S EV002 (51.62) 1 Kabwe
(51.0% ) ERMK, WEK M P E R AR £, BRFEEZA SR EHANEREE
FEE EBEELE LM MERELPENR ., MAFEESTEMNEL A

AWARTFUAARRFELEBETELUNE ba-b Alm, ARFZRELU EWMRRM
BRERNREZS, BRI T —HRASEBSEFENRER. RUEETTEMEHEA
P B % R R A IE R ORI R RS (gop) MIRT IR S BE B X AR R B B, AT
58 /51 35 = 5 $ ( Calvarial height index) . 13875 AUE IE H & R B F B 3 AT KA BI R B
MELX W EEL,MEEL(Y) 2B RSN ES(GY) 15 81 X 7 8 X (Bregma position
index) o &ML T LB K WA, RBHRRER: B RIEEY 45.5, iR LB ECHN
39.1, RIS BAEMBIR"S HATHRTT L, SiE HE I REET AR/, FEAL B
e BB B R B K, R MM s A R Bt B4R A (5 #1:35—41) , JNBEIR A (2 #1:
33—37) B A9 ] : 33—43) YR, Bl 16 A 2 B AU A (8 1) :46—55) B9 T FR, 3R B
PeBCHE A B AL E . BT R TR AL R FN AR S, B KR/, BRI A H B B AL B Tl AT
FHBE, KFHRERE P ERA (S B, 37—42) , JUERA (2 #: 36—43) R REE A,
R AEFVEE (9 #]:33—40) 89 ERR, HIHA S ABHIA (8 ], 28—37) KK, BT K A H
fr B FBEM YR . (RB R ERBIEY S A R EY)

K7 f & B 5 J& K (Horizontal circumference, g-op-g, M23) 24 565mm, /i ## 9 ( Auriculo-
bregmatic arc, transversal arc, po-b-po, M24) M 299mm, #FWHFBH I T EIT AWNTRIEE, mMA
SHEHEEED . K35 K 5 5508 AR 7 WM = BT i A B9 78 9 BB P, 5 LA
BN SHEENTHR, 5 Suuki REEREIE b8, K35 195U 1 R 5T I 38 357 th e 3
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AR BN, A RF RSB LA RS EEF MBI AT, 5 Weidenreich 124 i ¥T
EHAE H, K3 A A FE B 28 95 B (K £ 440—599mm, 1 3K : 286—344mm'™ ) Py, K7
E B SR H(H (507 mm) K A4 25, H BARA ST KK P 359 (311 mm) £ o A3 35X R R
WMAZRTEROE R ARV EH i ARZFRE Z 6, LS I E SR B A K
MEE.

R4 BERENKNEENER(KESM mm)

Tab.4 Horizontal circumference and Tranversecranial curvature(in mm) and related ratios

*# &4 REETA KM E A Ko
Dali Jinniushan HEC MPHE
5 JE & (M23, g-op-g) 565 603 5577 —5827 546—597 —
P58 5K (M24,, po-b-po) 299 308 2637 —310 300—308 294131
ARUBE B B (M11/M24) 47.2 — 47.4—54.8 44.8 4830
154 4 R IE (M25, n-0) 376 362 321—3407 340—380 372.51%
M1d/M25 B EL 55 52.3 — 52.9—57.3 49.5—54.4 54,21%]

A AR RS R E E LA HEC LR 5 £ 02 g kR ; BRYH o 3 %7ttt A MPHE 235 Petralona™!
N Steinheim!™2 {94725 ; SRS UL« A R VTR BT I8 M0 R E B 52 A HEC BHE LR B st 5802 gobR 4 ; B o 8 37 it
A MPHE 2% Petralonal®™ #1 Steinheim'%) (#7745 ; fSUHK B BE 4540 . A 2 W0 ) BT # 89 F E B2 A HEC BL#E b w1 gyl
5F1 812 R A  BX YN o B A MPHE 2 Petralona® IR ; {4 SR IR (M25, n-0) : A5 ¥R} BT 45 9 o B EL 37 A HEC
5 5 R U2 g kR 5 BU o 387 #E A MPHE 42 %% % Atapuerca SH''”), Ehrinsdorf*! il Petralona™™) 47 % ; M1d/
M25: 4% YRR BT 45 B0 b B B 37 A HEC & 3% 36 50 5 fn 212 gy bR 4 5 BR 9 P B 3 tit A MPHE 245 Atapuerca SH''"’,
Ehrinsdorf ™ ) 1 Petralona®!! fAR 4%

JFAE IR -5 - 18] BE A9 H 451 4 B RS Bl BE 45 3 (Transverse cranial curvature) , £ A EH 37 A F|
AW SRR SRR KB, S SREENSHNEREERETRNES,
KB XADEHR (7.2), L PENELARDN TLUEREAMEASRZEZ, 5 Petralona
(44.8™")  Kabwe(48. .3 ) MIEH A K, KF B HIEHLIAN(F,38.6; TEH 36.2—
41.2PH KRB £,

K75 B 554 5 4RI (Total sagittal arc,n-o, M25) 4 376mm, ZE  E T #H A B LKW,
FERK Y o 5 5t A (Atapuerca SH''”, Ehrinsdorf™ 1 Petralona ) ()25 Y5 Bl 0, L K 1
PR, 5 Kabwe(372.5mm™ )23 , b o B 4 BL VL A (321—340mm?™> 2 ) K18 £, L BLAR A 19 °F
A (372 2mm > ) R

A4 0 R R 5 A K T T B O 45 BRE K3 52.3, Hedb BT B2 A (55.7—57.3 )/,
5B EA(52.9") I, b E MBS AMLA (47.2—51.0% " PHR®E. KF XA
F5BOTE R o B 35 1 A M0 75 596 B (49.5—54.4) 9, 55 Kabwe (54.2 ) A 228 K, B AT
REHL B BB BRI A AE W A R B AC A B R AN Z A K F XM HEESME 2 8EN
=L,

B2 &R S n-o K I LAY 8 B M 4R it B (Sagittal cranial curvature above n-0),TEM
B ABBAR AR B B SOR MR REN DA SHBEERER
K, KX B 38.0, AL B A (43.2—44.9 ?) K L, M &+ E %
B AR RV (36.4—40.3% % )y BE HOE (B (38.3) . RFHXTIEE S PEH
BB 9 Ehrinsdorf (37.1°° ) FIFEPI A Kabwe(40. 1) 823, JBF & Z A,

KEBBEHRE SHBZEA —SUNGEHE, FEEUBEAFANNE. £BF



- 222 - A % ¥ ¥ % 28 %

EREMAFENSAER, UL EPRREERAN T SMENAFTRHETERKNE,
KL BT %R (Frontal arc, M26) 28 135mm, T F & 1K K ( Parietal arc, M27)

115mm, 8L & #) 2 4K 98 ( Occipital arc, M28) A 122mm; & & R 4R 3% ( Frontal chord, M29) &

114mm, TR & 4K 3% (Parietal chord) 24 107mm, ¥0B 5K R 3% (Occipital chord) 4 88mm.

£5 ER,UR HUEWEHULR(KERNM mm)

Tab.5 Measurements of frontal, parietal and occipital bones (in mm)

K% HEAIA R A F it A Kabwe

Dali HEC MPHE
BB R R (M26,n-b arc) 135 101—129 109—135 137,531
B & RIM(M27,b-1 arc) 115 92113 987 —128 11701
B &R (M28,1-0 arc) 122 1007 —118 109—129 11813
i B SR (M29,n-b chord) 114 92—115 98—115 1215
T 5 R % (M30,b-1 chord) 107 86—106 95—119 11203
B &R (M31,1-0 chord) 88 75.87 —86 87—94.3 891!
B B Bh AR $(M31/28) 72.1 71.6—75.8 70.5—83.9 75.4

BB RORIK A YR BT 9 R B B A HEC ALE I R Y i U 5 0 B 02 gy bR s BR P B 7 it A MPHE 2
# Arago™, Atapuerca SH'"?, Ceprano!®! , Ehringsdorf™®? , Petralonal®} #I Steinheim! %2 g bR 45 ; TB R RN . A T ¥ W AT 45 i o
EE A HEC &4 4t 50 5 f1 802 ) 45 4 ; B M 8 3 it A MPHE 2 % Aragol™! Atapuerca SHU7Y, Ceprano[ml ,
Ehringsdorf ), Petralona'®') 1 Steinheim!?! B9 55 4% s B ORI . A FE W B P E AL A HEC BT gy
AR god7 4 ; BRI o 5 37 i A MPHE 2% Atapuerca SH''”!, Ehringsdori!®*! , Petralona!®') fl Steinheim!?) ) ¥5 7% ; 8 & %= R
A RPEH BTN R EE A HEC 5057, B w0 5 50 B U2 4R 4 BR W o 3 B it A MPHE 9% Arsgo'®!,
Atapuerca SHIT, Ceprano[zo] , Ehringsdorfm] ,Petralonal®"’ #l Steinheim!®) 4R A B KRR . A RFHNFHWFEEIA
HEC &L 50 5 A0 802 gy 45 4 ; Bk 90 P B 57 A MPHE 35 Aragom] , Atapuerca sH"7, Cepranom] , Ehringsdorf'®7,
Petralonal®!’ i Steinheim ™) BIAR A ; #h B SR K A R YR AT P E A A HEC AR w4 5ma 2 iR s
WK o F it A MPHE 4% , Atapuerca syl#! ,Ehringsdorf{”} ,PetralonamJ i Steinheim! 2! oL 7y N

RFHB B RIRWAKSE S Ehrinsdort™ 89, B I 22 41 b o [ B 57 A FBR 9 o 38 397
HMRA#H KB L, BREKSES Kabwe #(137.5mm™ )i, AFHHH ST RRZXEBH
FEHMNETAMNESEEMBKMN P EFHE AMNTREE, 5SHEN EREEELE, 550
(115.6mm™™ ),

RFHTER RN P ENELAREK, ABHERMFEFRHEARMNERER; TER
REMETFIEESMEMNELANEREE, LEFE EVI002 #5718 £, 75 76 BRI o 337 it
ABZERTEE N, & Kabwe 5,

R#BHA B RRWEL P EOEL AWK, ERMHPEHRHEATREEN, EEEL ER,
k. Kabwe B9, KHMMARRZEPENELANME, ERW P EHTANTREE
M, 45 Kabwe(89mm'™ AR . K75 BP0 B h BE 45 0% 15 o [ 10 B ST A 109 25 55 98 B 0 K ) ofs
BEHHATREEN TR,

KRHBATREHEEERTHEOMERE, MULE W ERE IR/, 54 KE
LA —B,

K B 22 A BT K] 85 B2 A3 (b-ast, M30c) 24 131mm, 5 £ 5118 58 (115mm) 7 5% B0 45 3¢
H 113.9, 7ERR I AR BB 3T it Atapuerca SH 141 B978 775 [H (97.8—117.5" Y W iy £ BB,
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6 DMRWNE, REMAETHAURAMLILR (KE R :mm)

Tab.6 More measurements and curvatures of parietal and occipital bones (in mm)

R#H dERETA TR W o BT A
Dali H. erectus from ZKD MPHE
i X 4B A 3% (M30c, b-ast) 131 — 128—141.5
B AT (M27(2) , arc b-sphn) & 1t 104 99—102.5 100—110
Hn 103
TRB B2 5% (M30(2) , b-sphn) Z£ It 91.2 89.0—89.5 85.5—92
fn 88.6
TR B AU 2 8 B (M30(2)/M27(2)) & 1t 87.7 87.3—89.9 83.6—85.5
TR B BT 4% B B (M30(2)/M27T(2) A nt 86.0
TE G %M (M27(3) ,1-ast arc) £ It 105 88.5—93.0 103—117
TR 5 2% 7% (M30(3) , l-ast chord) £ It 92 82.8—83.9 74.5—102
WA REME(M30(3)/M27(3)) K It 87.6 89.2—94.8 87.2—89.5
FOB B 883N (M28(1) ,1-i arc) 84 49—55 —
BB E883%(M31(1),1-i chord) 71 47—52.5 —
BB 8% il B (M31(1)/M28(1)) 84.5 95.4—96.0 —
FLE T 850K (M28(2) ,i-0 arc) 41 60—67 —
BLB R 883% K (M31(2) ,i-0 chord) 40 57—63 35—49.5
BB F 88 i B (M31(2)/M28(2)) 97.6 94.0—96.6 —

YE Ak 7 Il B E A RURK Y R A BOBUE R A 2 Mo JE R A BUE SR R de Lumley et ol 508 %048
#i Weidenreichl™ , if B 20 B 45 3% : A 7 YO R 7 45 GO BRI P B 47 tH A MPHE €345 Atapuerca SH'') MR ; BUB BT MR -
A Z VT35 B KN BB B AL MPHE 4295 Arago'™ A Potralona'™ S047 45 ; TH B J 49K - 7 52 VOK) B 45 190 R o 58 37 itk
A MPHE 1 1% Arago®!, Ceprano/®’ #1 Petralonal®! # k575 ; TR B /& 4% 7% : 4= 2% Y% 4 BT 95 &9 BA W = 58 %7t A MPHE f0.3%
Arago!?*] | Atapuerca SH!!") , Ceprano!?®) FI Petralonal™ ! (7 A ; TR & J& 4 il B : 4= 5% ¥ 6 BT 35 89 R WM oF B 47 t A MPHE .35
Arago'™? , Ceprano™ # Petralona™ ) 94745 4B T WE3L € : A R P RHIT45 HOBK M) o B 37ttt A MPHE 345 Atapuerca SH!" f
A,

K7 5B K TS AT & 9K (b-sphn M27(2)) Z2 4 00 73 51 2% 104mm F1 103mm, T 85 2% 5% (b-
sphn, M30(2)) ZE A M43 B4 91.2mm 1 88 .6mm, TR & Bl 2 il F 5 (Index) 7E RF A B A H
4321 H 87.7 F 86.0, A6 BT E A, RBE 11(86.5™ ), B #1(88.1") ) FI Petralona (85.5* ) #B
5AHAEARE, B H A (82.6), Narmada(84.0™ ) Fl Arago(83.6™" ) L K# KB % .

K BB 08 A0 58 B9 S A E 8 B TUE S % IR F B UK (Lambda-
asterion arc,M27 (3)) ¥ 105mm, B E 4 K ERAF A5 E S 8 KB ® (Lambda-asterion
chord ,M30(3) ) 92mm, B H WK TEE N 87.6. RTHEB AN TELANTREEN, 5
Ceprano( 72 87.5, %47 89.3"), Petralona(89.5*" ), Arago 47(87.2"* )i ,

KL L8 (1-i arc,M28(1)) # 84mm, $L B £ 8§5% (I-i chord, M31(1))4 71mm,
1% il B $5 30 (Upper scale curvature) iy 84.5, M HHIL B AB/N, B Oberkassel™”’
(%,96,%,93) MBAL A (89.8—95.8) /I, b m EH I A5 [H A 4863 A 0 B 1 Oberkassel
B ENFTRERE #A ERE S

EFEER, RTINS T MK AR S ERKRILE & S (i-0 arc,M28(2)) K
4lmm, I E AP, RERA (3 6]:49.0 + 6. 7mm"™ ) S E R BB A (4 41:49.5 2
5. 7mm! ™), KZFE K-S T 8552 KM AN E N R B K ALJS % S 3% K (i-o chord, M31
(2)) % 40mm, HAL BB AP 478 %, 7E Atapuerca SH AR TEEY' A, LR A (8
45.4 +5.0mm"™ ) U AE R BTN (7 #1:46.6 £ 7.2mm ™ B ., K#HHSUAHBE XL
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44 1 9 16 5, B R 85 gl BF (Lower scale curvature) 7 97.6, XM EEHIL R HZ A :94.0—
96.6 R K,

K% 8w KILK (M7) AT (M16) 43 518 38mm. #1 28mm LB 73.7, 7 1L THIA
B"Jﬂfﬁi?ﬁ@(73.4-89.3“ﬂ NE ] Atapuerca SH F) A5 S5 50 BB (68. 18—73.68"" YN, BR Saccopastore
1A B R 505 (83,8 ) AN RA R AZERTF 57.1 5 79 21",

KFHE RIS R SN S Z B W E SN 18mm, AL EH A RE A
(27.5—38.0mm'™ “ )48 , L BT (37.6mm"™ ) &, 5 F1 £ # (22mm"™ ) & Ceprano(22mm'™ )
B, S BRI A9 Ehringsdorf, Swanscombe (3% 18mm™ ) M E , 7B A A 5 7 B ( 10—24mm"™ )
Wo

x7 EENUBHLE(KEENM mm)

Tab.7 Measurements temporal bone (in mm)and index of temporal squama

K# dtEEMNA B U P B A Kabwe
Dali H. erectus from ZKD MPHE
BB B Total length, 7 1t 89 899021 95 90! 2!
FB B FL2E BB K Mastoid portion length , 7 1t 24 15—25°4 — —
B B 5 B H/L index of squama, 72 1t 64.6 45.2—57.30% 69.3—79.7 —

B R E AR R TS B T E B A MPHE 275 Arago'® 1 Petralonal™ MUARAC  BRSE K B B AR K
# BT 48 B9 BRI F B 7 it A MPHE 424% Atapuerca SHU'" 89474,

REF B SR EZM N 89mm, 5305 E 2 A B FAIEI &9 Kabwe'™ EREEIT , t Narmada
(87mm[24) YRR, EE BRI B BT Ay Arago(95mmmj JE ] Petralona(95mm[22J V.

REFEHEMAEMILEIME N 24mm, BABHIAFEL AKEFE, b Narmada
(14mm™ ) K18 %,

K3 2200 B B8 1 R BR 75 40 BN 72mm F 47mm, 550N 64.6, 5 K A (64.5) , B
RBANBESE (B 68.1, % 66.77 ) LA # 3, At 5T EH 37 A (45.2—57.3%) BB & 1
(63.3%) M B B B 3 A (60 E O, K F B AL TV (56.2—69.6) By E#, W
Atapuerca SH™' €. MR AR AMFS KSR EAHYRNEREE (B 57.5—87.7, &
56.4—77.0") , K# BB H T,

KR#FBE FH LT EHKEFM R 25mm, 55 2246 M4 50K 35mm F 32 mm, FEL
FHME A 11.5mm, KESHAA(24.5(23—27)mm) — 3, bIE E HIZA (16—21mm) K ; 5
B AR E A (237 —27mm) MIBLR A (24.5(21.5—26) mm) # K MEE LI FE ESI A
(11.5—15mm) FAFA A (12.5—16.5mm) B T BR o TR/ B Bl A %/ 58 L 51 R L b 3= B 52 A/
B (EWHASIALEE S AMBAR NSRS E Weidenreich'™’ )o

P51 & 4 0 @ #4 Frontal profile, M32a, ¥ P8 Martin-Knussmann A 2K 2 # B35 175 T E X
EHEROMASERAZANERS ¢i WRAAE™, Weidenreich (1943, 109 T1) #7/R K
mglglop) )™ RFWM AN 720, bt R FMESERM P EAESL AN 2" H
Kabwe' ™ #8 K , bt 75 BK B A B9 (57°—71°7% ) R K, I Ehrinsdorf(73.5°™ ) R4 /N, L BRAR A B9
(91.4°—100.3°" ) /NjE %,

K73 BB S B & A (Frontal inclination , nasion-bregma angle, b-n-i, M32(1) & 54°, lbdb
FEIABTK,
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Tab.8 Angular measurements (in degree)

X# TEEA RE Y o S BT A Kabwe

Dali H.EC MPHE
0 TE £ (M32a) 72 54—63 73.5 6011
BB B A A (M32(1) , ben-i) 54 42—46.5 — —
B XA (M32(2) , b-g-i) 50 38—45 49—54 45132
g A (M32(5) ,FRA) 128 - 139.8—145.8 —
0B A (M33e, PAA) 151 — 143—150.5 —
b B M (M33d,0CA) 93 — 106.5—126.1 —
BB 2 il fs (M33(4) ,1-i-0) 99 98—106.5 110.5—129.1 —

W E A AEVER TSR P E B A HEC LD st R U2 gaR AR RO o B i A MPHE 535
Ehringsdorf ) B947 45 ; 31 B 1A 8 . A R YO R B35 60 T B B 57 A HEC L MR A BT s AR R T P
SLA HEC #E b5 Bt fn 802 jbnAc s B9 °P 38 37 A MPHE 8.4 Ehringsdorf™ , Petralona (54U BIBR AR s BB
4 7 22 Y RHTF$6 RO R P T B 1A MPHE 235 Atapuerca SH' R 45 ; TR £ - 2 % YOR) BT 4 O B Y b 5 7 t A MPHE
95 Atapuerca SH'' g5 s bh-B £ « 2% F2 YERH BT 4% 9 BK 9N o 89 3 i A MPHE 4845 Atapuerca SHI' IIARA  BE B B A - A
FYEHR T I E E 2 A HEC 454 5™ By U, M B T BAR AR s BR O o 5 A MPHE 40 %% Atapuerca SH'') 1
Ceprano[zo] BIRRAS .

K75 5B A X f B8R g-b 8 (Bregma angle, b-g-i, M32(2)) 2% 50°, th &4t 3, fn B i mg
B @ B ST A B (38°—45°1 24 ) FI AR B OIT Y (43°%) K, b Kabwe #9 (45°7) K, 5
Ehrinsdorf (49°™ ) 4% 3, 48 34 F 75 Bk JE A % 5 15 M (44°—50.5°"" ) iy L [R, H Petralona
(54°[32] )%ﬂyﬂﬁkﬂlﬂ(56.5°—6l°[m Yo MM, de Lumley et alt™ 1% 18 , Petralona Xy 47°, M|
BAFHHD

K75 155 B8 & A (Frontal angle, M32(5),FRA) N 128°, HLER ¥l 1 B2 Bt ) Atapuerca SH
(139.8°—145.8°"") )/, BB AERR I IE W 75 T A FEHT A 10 61K 138.9° £ 5.1°°Y , B A
10 1% 141.7° £ 4.0°° )RR B IH G S5 BHAR B A 21 B8 128.1° £ 4.1°°% B I, XA
FIE B R SRR I A SR R A G & SHAMGE AT NEIE, 5 BEAR
BB R R R LR R /R RS e KA A B R P SR AR B A

K75 TS (Parietal angle, M33e, PAA) 2 151°, H Atapuerca SH(143°—150.5°"" ) B& K ;
K 3 (I H & £ ( Occipital angle, M33d,0CA) % 93°, A {H [t Atapuerca SH(106.5°—126.1°""7 ) /]h
B, IR R EH K (101°—114°P) MR £,

S A RERR T U B R B RE B /A (M33d, OCA) & B b, i 5] LA A WU & 4L & %5 dh /A
(I-i-o 8 (M33(4)) KA . KIFH l-i-o AR 99°, 8T I 5 B 37 A4S 57 7 I (98°—106°>*)
WFE, 5FME( 101°™ YRR, b 5 H oL A (106.5°), Ceprano ( 115°), Atapuerca SH
(110.5°—129.1°V7 ) | BR4E J A (119° + 480°""™ FI AL 48 B B BUAE A (122.5° £ 57°1*) ) EB Bt /v
A 66 o [ 1 B 7 BRI B B £ LR R R AR/ RSB TF R E LA

Weidenreich(1943) % opisthocranion 55 inion 5 7E [M] — I & , B 4% M 4 & X, R E L
A l-op-o # H 75 5 0 o BZ 1% B (98°—106°™) ) , de Lumley er ol ZERERL |- I 818 B 49 25 7 5 B
B 103°—108° W H M E R K . K L-op-o FAN 95°, Tuit 5 bR WAL JU 8 AR b, K35 Y
PFER R B /NG . A TE Petralona 4 106°™ , L A B KB L,

KRZHBEH LTS EFAMMB R, g m oMb, A AL, B2 T
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SIE, B BB B & T RIE B (ba-pr, M40) S 105mm?, H BR Y # 5 37 A (Atapuerca SH 5:
121.2mm'"" s Petralona: 119mm'*! 1% 116mm™ ) F1 3k ¥ A9 o B B i A B (Kabwe, 116mm™™ ;
Bodo, 121mm"™ ) 45, 77 5 #f [ 49 BLAR B 4L A7 % A (100—113.6mm"™ > ) B2 VT, B A0 4k 3 o
Bt A I TE VS P B I RS A R B T BB P AR — B, TR 5 R0 A Ak A A T B AR
AR R R

HE J5 45 3 35 % ( Post-orbital constriction index) W&~ EZ MM EHHEIR, FRAREXH
REHW AR IE G RIS E . 24 (1981) £ 5 HE S5 45 3 5 BBt LIS B E M B /D T EE
HATF UBE EHMER MR RS S ZBIWEE N8, REFEFHEERREL
M E N 106.4mm, L fift K BE LHMEFRIMMER S RZRKERXR
125.0mm, #% B X N 6 HH B R ZF HF5 400 85.1, thdb 5t B 32 A (80.7—82.9") &,

Rightmire(l990)u%ﬁﬁlj\qﬁ(ft-ft)fﬁﬂﬂﬁ¥, 5 HE fa] 5% B % %51 5% ( Biorbital chord, Bifrontal
breadth, fm: a-fm: a, M43a, FMB) 4 43 B R i+ HIE G A B 48 8. (Ml —F, XM B %
Martin-Knussmann A 25 ¥ # # $ (179 T ) * /E 43a, Vordere Obergesichtsbreite, fm: a-fm: a,
bifrontal breadth = FMB [fi Rightmire et al (2008, 117) JW #E Biorbital chord (upper facial width,
FMB) ,F&H4). K#HME/NRRE (f-ft) 4 104mm, BHEE TXH 114mm, 3% H8 Rightmire iX
AT, K3 ME J5 45 B 75 809 91.2, HeAE M R BB #t A (65.1—76.1""), Dmanisi (68.7—
74 .4'*! )" Sangiran 17(82.6[29] ) BEREL, Kabwe(78.4[m Y Petralona(87.3{m Y.

de Lumley ez al™ IR B IE W B /NS N T, UL _E T 3% 3% % HE 41 3E (Outer biorbital
breadth, fmt-fmt , M43) R B BHE G SR ER . KFHWHIESN T 121mm, FHHE de Lumley
et al IR, KRG EFHBIEECH 87.9, ELBXM o 5 37t A (Ceprano, Arago, Atapuerca
SH 5, Petralona ) ff) 25 % 75 H (83.07—84.61)" ) 7, Lt 9k Ui h 5 37 it A (Kabwe, 71.221;
Bodo,79.41" ) )18 & ENE A IR . K%M FHE TN 121.0mm, SECM P EHHA
(4 41,123.0  10.4mm™ ) F1JB A (8 #1,119.7 £ 3.8mm™™ ) HI3E , L BRI W 15 77 28 AR B9 A
(10 4],109.7 = 4.6mm"™ ) K

RFBHHIPIBIE N 114mm, 5 KK, 79 T2 A1 3R 91 P EHTHA (6 61:114.7 £ 8.5mm) , B A (6
B:113.8 + 4. 3mm™ ) B2, L RR U B2 16 A7 &R B AR R A (10 61:102.5 £ 5.3mm™ ) &, 022
ERRM MU P A B EAIBEE . K3 M B # 5 H K& (Nasio-frontal subtense, M43b, NAS) ¥
18.8mm, BRI , PG L AIEP h R A 6 1% 22.0+3.6mm, R A 5 K 25.1 + 2.9mm, B ¥
BIE A 2Bt R R A 8 B8 17.9 £ 3.9mm™ , K7 SEAU BE I A AR E AR, Bk
PR LB 38 B0t 2 S Bk BT 3 R F ) — B8R . KRR X B ROR 16.4, L Atapuerca
SH = H M BB (19.1—19.6' " )R /N. EHBE K IFRIBHOM 78T A LW o E Hiit
N, AR IRASZHAERHAGSMIARREHMBERETE S BANTEYER,ERE
FUHRE RN MEIN AP EZ B E G, H8H 19.2, 22.1 W117.5, BRXEE
BEREEMRENUEETE S K/DAFHBAR,HE-BRERSHYEL, RFH
X TPUHE BT BE S B, BRUH | PG S A0 S B o BT T N B b BB b R 3 A B I S A, T BRI
BIBAHEAREPHARREES KR EEE.

R#H5MEBRE S A BB, BRSBTS LR ALK E R, 381015 53
(Bizygomatic breadth,zy-zy,M45)j§] 141mm,§ﬁﬁﬁ’%’ﬁ@iﬁ%(Upper facial height,n—pr,M48)§SI
75mm, B3 AR b R RS BN 53. 1, FE ML A 1L TR A9 4 S L (48.5—53.8° ) P, He
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FEBAHETERHFES(ERE 15 H849.9" ;2410 50.1" )Rk, BB,
Rk 9 = 5t 5B Steinheim(56.0—56.8" ), Petralona(52.3""' ), Atapuerca SH 5(59.0"") , 4k
P Bodo(55.7"" ), Kabwe(69.6""7 ) KB bk k75 B9k, B K% 1 3648 Xt Hu AR B B E AT REN T
o R A RO R0 A o B T AR 2 1A

K75 198 45 B9 B (Facial length, au-fmo) 2 80mm, ¥ # 1 1L TR A AT A K4 A
M F 75 B (75—87mm™P ), H Bk ¥ # B 37 Ht (Y Petralona ( 78.4mm™> ) Fl Steinheim
(69.6mm™ YERK, FTREAEIZHANBAEREREN LR,

KEHEHMAE S K (Zygomatic arch length, au-ju) 2 60mm?, 1 ¥ & # 1 1L TR #04p
TAR A R E(58—68mm) , 5 Petralona(58.9mm[341 N Steinheim(60.5mm[34] YAEZEAR
P

K75 B A MR L L 4148 K (Length of zygomatico-maxillary suture) 24 31mm, ¥ Petralona
(44.4mm™") 1 Kabwe(#%) 8L, M5 Steinheim(33.7mm"™ ) IR

K7 B B B8RS 5 (Bijugal breadth, ju-ju,M45(1)) % 126.5mm?, %74 # 4 Atapuerca SH
(5 B 6 545 131.5mm 1 108mm' " ) T R .,

KRFHBEAEMBE TIHRMR, (AL EFMEAR LRFEFERMALLE, B Ik aT LU 7 85
(Bimalar breadth, zm-zm, M46) 25 103mm, #) /L & 97 . 1mm™’ SRR SR A RS E R 101—
106 . 4mm*"*’ , Arago 21 =] 112mm‘* , Petralona & 119mm™ , BEAC A (60 ) 94.5 +
5. 4mm™ KB & R K P A7 3% ( Bimaxillary breadth, zm: a-zm: a M46b ZMB) A 103mm, £
Atapuerca SH 78 5 3 BBl (93— 118 .4mm 7 ) Y

K25 BB M B R B4, B /NGB B (Check height, M48d, WMH) 24 23 .0mm, 5 5§ 50
(24.3mm) HE53E , 2640 VLR TR B9 28 A5 H (21.7—27.2mm) A, b BR B 0 S8 37 it A (26.6—
37.1mm"” , Kabwe(29mm'"”" ) fl Bodo(34mm'" ) ER /v o X EFRHEIFE BoR, R A H A KB/
Bl Bk b IR KRR A A R K.

K75 5B i) BE 8] B 3% ( Anterior introrbital breadth, mf-mf, M50, IOW) 2% 21.0mm, b B ¥ #
HHHEA(S #1:29.5 2. 2mm"™ )4, SR A (5 41:24.2 + 7.5mm™ ), BRI 1B A 285BI A
(741:23.4+2.9mm"™ ) LT . R AL A (17.9mn™ ), (20, 8mm" ™ ) F Ll T ,
I B YR (19.1—21.2mm™ ) )R o WBUE B BEREE , 01T A1 HE (8] 55 72 BK 90 75 8 #i
Ak R, P E AL A AT HE A 58 A8 1A b H BRI AR

5 1R Yy A 2 7 HE ] B 19 55 B (mf-mf subtense) 3 6.7mm, HLAIVL (6.2mm™ ), 1 55 30
(5.8mm™ ) FE K, B LA (7.5—9 . 2mm™ ) /v

KFE B i 8 52 2 HE (8] 38 A9 K W 5 BE JB] B 55 A4 R A 38 BUAE K #  31.9, L TR
(101,102 A1 103 B4 B2 48.2,36.7 F1 36.6)""> R 4%, b T3 (27.9" ) F#I 1L (29.2°" ) N
o

K % 69 B %7 1 (Naso-malar angle, fmo-n-fmo, M77) 143°, MIVT. 8t /i 143.5°", (L TRIA 101,
102 F 103 /518 I A 43 Bk 135°, 130°, 148" KIZF S AILTUR 103 58K, X#H
K 2 % £ ( Nasio-frontal angle, fm: a-n-fm: a, M77a, NFA) Ny 143°, BRNTE WIEMF EHFH A 6
B 138.2° £ 4.5 B A 5 BK 132.4° £ 4.4 BRI IE 7 28BS R HH A 8 K 141.6°
+6.6°% WUPHRMAATHBBEAELEREAREEFES AT R ERIA L SK
WOAET AW P EREAFEEL. WHRMREEIE TR B RA T WER TR
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Tab.9 Thickness of the cranium (in mm)

#iF Frontal

B R Center of squama 8.8

#E Temporal facies £Frn6.0
& Parietal

B X X Bregma 10.0

T E 5717 Tuberosity 1112

IR A Mastoid angle ZElt12.3
LB Oceipital

BT P R Center of squama 13.07

[Bl 4% 5 2 Center of torus 20.0

/NI 8% Cerebellar fossa AU3.7,8r3.2
B A Temporal

B EF & Center of squama E1t7.0, 6.9
B Y038 5 B THFL 4% Parieto-mastoid suture behind parietal notch A 1t10.5, 6 rt 8.5
LR R AL L4 Occipito-mastoid suture medial to mastoid process 8.8

KHEMEHEEEFELRYFRNMEFLSE>"BEE L INBE, SETAM
b, BEgsR P L EERAER IR E L ANTEE, SENEEt e B A LR, B R X
K H At st B AR B, His H B2 A 45 21, L Bodo (13mm™ ) W TH B 45 45 o] BB AR X4 T
R ESLAKTFHE, kS REHENE A RA AT B AR M, K58 s 4R
BEVAR WRANESLZ A&t B AW LR, Mg gl EL R E
MAEREEN; T EHTIE LI REL AR E A RN ILE SR E
ANME, SFREME, RKHVERKNXERE, BEE VLA RARELTFREN L
RRU . (B B B 3 AP AR B A LB B0 29 3% Weidenreich'™ ), AtapuercaSH A 4F /i & BT
KEES5.7—11mm,1 S5 2 SHTELEHEL 10—11mm,8 S/FE Bma” REFHETEEKK
E 8—12mm,

A SO R 75 SR 8 — R 50 B B S5 B 80 B ST AR At A T AL DL R BRI
75 I FE S 0 P SRt A A BEAT T S R AT L

DEXANBER—RIFEN TESL A SHARNZE,IF RSB ETE SR8, 5 i
R E, B R LM ES;

DR S HMF 2P EHHAENSHAAAZL EEZCEHFATRANE
ST E B SR B RAT  BRARE L E S E AR LB, B AL ER R
BESE;

NERN—SRERAEFRPERMAMNTREEN, WERM A EHRHANEREE
LB AR, SURM R, B AEE,BRAKS SIS,

HEE—RIFBESTEPEHFHARHESRM P EFHALZREX, flNE L
AR A SR KRR L E /A E S MA, mmEE, ERRR, &R/ G, LmHE
] R B 45

S5)EH— M PF ST EFHARMRELMEPENELAZFEKR, Sl
BRBR, MR RIMEFHME, BT, EARERNERRINTEEEK, UF T8, 50
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HAMBTK A B g-0p 5 i KEAHLYRNER IERERBES, BRXMR
SLR RN AT REAR R A%, Al e T RA WA Sk F E M E R it AR EZNRBERLEXA
PAJ7 H AL N, BT BB TN O K28 AR 7R X S5 R B R LA B HOGE BN, L K 5 50 A
KA EELARTEANE;

6) R7% B H — L RFAE R BB LF A T o A0 RRPH /IR P B9 P SEH7 1A 2 )i b R
BIUNB B SR, LIRS,

FEBMELNRBIRG MEHE — RIS P ERSEARMCG MR, f 0w E
EFRREFBRRESAVEETE, BEAEPRRE BES LIE, BEZHENEEH
BUKF IR, BB U0 T A 400 2 BT A2 B R A, R U R A A T B 1 R
RIETAMUZ RS, EF-EFBRTHEME, HEEE I ERTRE S EN AR#ELE L
B — 51 ASCH I — e BE R INR TR T HEIESE . B -, AR KR KHEME R
A0 55 BRYH AP R it A 28 B T 5 AP A B S 22 R BOR BRI, X B AR A 5 X A A
HEA W BFZEEMNS Bodo, Kabwe, Petralona H [FJJE R M B H —& , b By A5 R
ANRZ BB NZ RS TR, 75248 MR, B A4 SCHE 45 FI B 45 4 X AR A
RA R, TARA S &2 B9340, 5B Lo AR A AR X 508 F A (] Bef 1] B A A AR Xof 5508 B9 A8 3 # AT BE X
B 4 R B 22 S B AR BUOR B/ R R W, DY R R A 6 B0 R BRI BRI 3 25, AA
XEFME IS HAOEETREFEATELSN AR, BREEME REEFEENEE
AREEE SRR, B R BE B 1H R AR 3 5857 B b R 51 1 R AR 1E
R TH R PO R B P B R AR AR B RAE (R B T T E A XA R B AT X
o E R ERT A RBH AR S L R R R OR R B M & B
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A Metrical Study of the Dali Cranium

WU Xin-zhi

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

Abstract: The maximum cranial length(g-op, M1)and glabello-inion length (M2) of the Dali cranium
are 206.5mm and 190mm respectively. The maximum cranial breadth measured at the supramastoid
crest is 150.5mm, and the maximum breadth of the reconstructed skull is 150mm at the level of
temporal squama. The difference between the maximum cranial length and glabello-inion length in the
Dali cranium and that in the cranium of Petralona are all longer than that in H. erectus from China. So
the Dali cranium is closer to Petralona than to H. erectus from China. (Notes: This author did not
write the term “H. erectus” in italics because he considers this group of humans as a morphological
type instead of a species in the taxonomic sense) .

The nasio-occipital length (n-op, M1d) of the Dali cranium is 196.5mm which is close to the
upper limit of variation range of that of Middle Pleistocene humans(MPH)in both China and Euro-
Africa.

The length of skull base(n-ba, M5) of the Dali cranium is 105.5mm which is within the range of
MPH of Europe and the range covering Upper Cave and Liujiang. This measurement is near to that
found at Kabwe, Bodo and Ndutu.

The nasion-opisthion length(M5(1 ) )Yof the Dali cranium is 143mm which is not that distance from
Kabwe, Ehrinsdorf or H. erectus from Zhoukoudian(ZKD) .

The minimum frontal breadth (fi-ft, M9) of the Dali cranium is 104mm which is longer than that of
H. erectus of China and shorter than that of Jinniushan, another MPH of China. Both of them are
within the variation range of MPH of Europe and longer than that of Kabwe.

The transverse fronto-parietal index (M9/M8) of the Dali cranium is 69.3 which is much lower
than that of Jinniushan(77.0). It is significant to note that these two values are within the range of
MPH of Europe.

The maximum frontal breadth ( co-co, M10) of the Dali cranium is 119.0mm and its ratio to
maximum cranial breadth is within the ranges of both MPH in Europe and Neanderthals.

The biauricular breadth(au-au,M11) of the Dali cranium is 141 mm which is in the ranges of both
H. erectus of China and MPH of Europe.

The bi-porion distance (po-po) of the Dali cranium is 133 mm which is within the range of MPH
in Euro-Africa and slightly higher than that in H. erectus from ZKD and Nanjing.

The bi-asterionic breadth(ast-ast, M12) of the Dali cranium is 115mm, the occipital height (1-
sphba)is 119mm, both of which are within the range of MPH of Europe including Ceprano, Atapuerca

and Petralona. These numeric figures of the Dali cranium are much shorter than that of Kabwe. The
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ratio of occipital breadth to its height is 103.5 in Dali. This value is higher than that of Kabwe and
MPH of Europe, and is close to the lower limit of variation range of that of modern humans.

The basi-bregmatic height{ba-b, M17) of the Dali cranium is 117mm. The length-height index
(56.7) is lower than that of Jinniushan,H. erectus from ZKD, Kabwe, Steinheim and Petralona, and
is much lower than that of Atapuerca SH but slightly higher than that of Ehrinsdorf and Yunxian II.

The auriculo-bregmatic height(po-b, M20)of the Dali cranium is 102.5mm. The index formed by
it and the maximum cranial length is 49.6. which is close to that of Yunxian I, H. erectus from ZKD
and Hexian, and is lower than that of Ceprano, Atapuerca SH, Steinheim, Petralona and Kabwe.

The calvarial height index of the Dali cranium is 45.5 which is higher than that of H. erectus of
China, Pithecanthopus of Java and Neanderthals. This index is close to the lower limit of European
Upper Paleolithic humans with a variation range of 46-55. The bregma position index of the Dali
cranium is 39.1 which is within the range of that of H. erectus of China and higher than that of Upper
Paleolithic humans of Europe(range:28-37) .

The horizontal circumference (g-op-g, M23) of the Dali cranium is 565mm, the transverse arc
(po-b-po,M24)is 299mm. These values are all within the range of both MPH and modern humans.

The transverse cranial curvature (M11/M24) of the Dali cranium is 47.2. which is not that
distinct from H. erectus found at ZKD, Petralona and Kabwe, but is much higher than that of modern
humans .

The total sagittal arc(n-o, M25)is 376mm in the Dali cranium. This value is much longer than
that of Chinese H. erectus and close to the upper limit of range of MPH of Europe ( Atapuerca SH,
Petralona and FEhrinsdorf) as well as Kabwe. Tt should be noted that this arc measured in the Dali
cranium is even longer than the average of modern humans.

The ratio of nasio-occipital length to total sagittal arc (M1d/M25) of the Dali cranium is 52.3
which is slightly higher than that of Upper Paleclithic humans of China and lower than that of H.
erectus from ZKD, and is within the range of European MPH ( Atapuerca SH, Petralona and
Ehrinsdorf) . This value is close to that of Kabwe.

The ratio of nasio-opisthion length to total sagittal arc (M5(1)/M25)of the Dali cranium is 38.0
which is much lower than that of H. erectus from ZKD and falls within the range of Upper Paleolithic
humans of China. It is also not far from that of Ehrinsdorf and Kabwe.

The frontal chord(M29) is of the Dali cranium 114mm which is close to the upper limit of the
ranges of both Chinese H. erectus and MPH of Europe. The frontal arc(M26) is 135mm in the Dali
cranium, this arc is much longer than that in H. erectus of China and MPH of Europe except that of
Ehrinsdorf, but is slightly shorter than that of Kabwe.

There is a wormian bone between the parietal and occipital of the Dali cranium, This author
locates the lambda as the point of intersection of the sagittal suture and the elongation of left lambdoidal
suture. The parietal chord(M30) of the Dali cranium is 107mm which is much shorter than that of
Yunxian II and slightly longer than the longest one of other H. erectus specimens of China. This chord
in the Dali cranium is within the range of MPH of Europe(Ceprano, Petralona, Arago, Atapuerca SH,
Steinheim and Ehrinsdorf), but is shorter than that of Kabwe. The parietal arc(M27) of the Dali
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cranium is 115mm which is much shorter than that of Yunxian II and slightly longer than that in Maba
and other H. erectus specimens from China. This arc in Dali is close to that of Kabwe and within the
range of the European MPH listed above.

The occipital chord(M31) of the Dali cranium is 88 mm which is longer than that of H. erectus of
China and shorter than most of the MPH of Europe. The occipital arc(M28) of the Dali cranium is
122mm which is longer than that of H. erectus of China, Kabwe and within the range of MPH of
Europe.

In the Dali cranium, the curvature index of parietal bone is higher than that of frontal which is
higher than that of the occipital bone.

The left bregma-asterion chord (M30c) of the Dali cranium is 131mm. The ratio of it to the
occipital breadth is 113.9 which is close to the upper limit of variation range of Atapuerca SH(97.8-
117.5).

The chords of anterior margin of parietal (b-sphn, M30(2))of the Dali cranium are 91.2mm and
88.6mm for left and right sides respectively. These values are slightly longer than that of H. erectus
from ZKD.The arcs of the anterior margin (b-sphn, M27 (2)) of the Dali cranium are 104mm and
103mm respectively for both sides. These values are slightly longer than that of H. erectus from ZKD.
The chord and arc of the Dali cranium are within the range of European MPH.

The chord and arc of posterior margin of left parietal (M30(3)and M27(3) ) of the Dali cranium
are 92.0mm and 105mm respectively, and the ratio of these measurements is within the range of
European MPH including Ceprano, Petralona and Arago 47, and slightly lower than that in H. erectus
from ZKD

The upper scale chord and arc of the occipital bone(l-i chord and arc, M31(1) and M28(1))of
the Dali cranium are 71mm and 84mm respectively, and the upper scale curvature index is 84.5 which
is lower than that of H. erectus from ZKD and modern humans.

The lower scale chord and arc(i-o,chord and arc, M31(2)and M28(2))of the Dali cranium are
40mm and 41mm respectively. The chord is much shorter than that of H. erectus from ZKD and is
within the range of Atapuerca SH, and close to that of Neanderthals, but the lower scale curvature of
the Dali cranium is slightly higher than that of H. erectus from ZKD.

The foramen magnum of the Dali cranium is measured as 38mm in length and 28mm in breadth,
and the length-breadth index is close to the upper limit of that of Atapuerca SH specimens.

The distance between inion and endinion in the Dali cranium is 18mm which is shorter than all of
adults of H. erectus from ZKD and Nanjing, but is close to that of Hexian, Ehringsdorf,Swanscombe,
Ceprano, and the upper limit of Neanderthals.

The total length of left temporal bone of the Dali cranium is 89mm. which is close to that of H.
erectus from ZKD, Kabwe and Narmada, but shorter than that of Petralona. The length of mastoid
portion of the Dali cranium is 24mm which is close to the upper limit of the range of H. erectus from
ZKD and much longer than that in Narmada. The length and height of temporal squama of the Dali
cranium are 72mm and 47mm respectively giving an index of 64.6 which is much higher than that of

Yunxian II, H. erectus from ZKD and Hexian, but is close to that of Xujiayao, and much lower than
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that of Atapuerca SH specimens.

The mandibular fossa of the Dali cranium is 25mm in length on both sides which is close to the
average of modern humans and longer than that of H. erectus from ZKD. The width of this feature in
the Dali cranium for both sides are 35mm and 32mm which show that they are wider than those in both
H. erectus from ZKD and modern humans; the depth of this feature in the Dali cranium is 11.5mm for
both sides which is close to the lower limit of . H. erectus from ZKD and modern humans. It should be
noted that both depth/length ratio and depth/width ratio of the Dali cranium are lower than that in H.
erectus from ZKD .

The frontal profile (M 32a) of the Dali cranium is 72° which is much larger than that of H.
erectus from ZKD, Hexian, Nanjing and Kabwe, and only slightly larger than that of Neanderthals from
western Europe. This value is slightly smaller than that of Ehrinsdorf and is much smaller than that of
modern humans .

The frontal inclination , nasion-bregma angle, b-n-i, M32(1) of the Dali cranium is 54° which is
much larger than that of H. erectus from ZKD.

The bregma angle(b-g-i,M32(2)) of the Dali cranium is 50° which is larger than that of Yunxian
Il and H. erectus from ZKD, Hexian and Nanjing and Kabwe. This angle of the Dali cranium is close
to that of Ehrinsdorf and the upper limit of that in Neanderthals from western Europe and is lower than
that of modern humans.

The frontal angle (M32(5),FRA) of the Dali cranium is 128°, which is smaller than that of
Atapuerca SH specimens (139.8°-145.8°) . The parietal angle (M33e, PAA) of the Dali cranium is
151° which is slightly larger than that in Atapuerca SH. The occipital angle(M33d, OCA)of the Dali
cranium is 93° which is not only much smaller than that of Atapuerca SH but also smaller than that in
early Pleistocene humans of Africa. The l-i-o angle (M33(4)) of the Dali cranium is 99° which is
much smaller than that in Atapuerca SH and Ceprano. This value is close to the lower part of the range
of H. erectus from ZKD, and smaller than that from Nanjing.

Naso-malar angle(fmo-n-fmo, M77)of the Dali cranium is 143° which is close to that of Liujiang
and No.103 of Upper Cave. This value is larger than that in other two Upper Cave crania.

Nasio-frontal angle (fm:a-n-fm:a, M77a,NFA) of the Dali cranium is 143° which is larger than
that of Furopean MPH and Neanderthas, and is slightly larger than the average of Upper Paleolithic
humans of Europe.

Although the maxilla of the Dali cranium was broken and its lower part has been shifted upward
and sideways but it can be reconstructed. The depth of facial bones(ba-pr, M40) of the reconstructed
cranium is 105mm which is shorter than that of MPH in Europe( Atapuerca SH 5 and Petralona)and in
Africa(Kabwe and Bodo) and more concordant with that of fossil humans in China.

In the Dali cranium the true least frontal breadth is 106.4mm with the largest distance of the
frontal bone at the level of brow ridge being 125.0mm. The post-orbital constriction index obtained by
calculating the ratio of these two measurements, is 85.1, it is higher than that of H erectus from ZKD.
In an article by de Lumley et al (2008) the post-orbital constriction index is calculated based on the
true least frontal breadth and upper facial breadth represented as fmt-fmt. The upper facial breadth of
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the Dali cranium is 121mm. According to the definition used in de Lumley et al (2008), therefore the
index of the Dali cranium is 87.9, and is higher than that of Ceprano, Arago, Atapuerca SH and
Petralona, and much higher than that of Kabwe and Bodo.

The bifrontal breadth({fm:a-fm:a,M43a, FMB) of the Dali cranium is 114mm which is close to
the averages for both MPH of Euro-Africa and Neanderthals, but is longer than that of European Upper
Paleolithic humans. The nasio-frontal subtense(M43b, NAS) of the Dali cranium is 18.8mm which is
shorter than that of MPH in Euro-Africa and close to that of Upper Paleolithic humans of Europe.
Rightmire(1990) used ft-ft and fm:a-fm:a to calculate the postorbital constriction index, according to
his definition the index of Dali should be 91.2 which is much higher than that of Petralona and Kabwe.

Using a reconstructed cranium of the Dali specimen, the bizygomatic breadth ( zy-zy, M43) is
141mm, the upper facial height(n-pr,M48) is 75mm, the upper facial index of this specimen is 53.1
which is higher than that of Nanjing and Jinniushan. But this index is close to the lower limit of the
range of that of MPH in Europe(Atapuerca SHS, Steinheim, and Petralona) and lower than that of
Kabwe and Bodo. Thus based on these measurements and indices the Dali cranium is probably
intermediate between the MPH of China and Euro-Africa.

The facial length (au-fmo) of the Dali cranium is 80mm which is slightly longer than that of
Petralona and longer than that of Steinheim. It is within the range of Upper Cave and Liujiang.

The zygomatic arch length(au-ju)of the Dali cranium is 607mm which is close to that of Petralona
and Steinheim, and is within the range of Upper Cave and Liujiang.

The length of zygomatico-maxillary suture of the Dali cranium is 31mm which is shorter than that
of Petralona, Steinheim and Kabwe.

The bijugal breadth(ju-ju, M45(1)) of the Dali cranium is 126.5mm which is within the range of
Atapuerca SH(No.5.and No .6).

The lower part of left zygomatic bone of the Dali cranium was broken, the bimalar breadth (zm-
zm, M46)is estimated at 103mm in this specimen, this value is much shorter than that of Petralona and
Arago, and is close to that of anatomically modem human fossils of Upper Cave and is longer than that
in Liujiang.

The bimaxillary breadth(zm:a-zm:a, M46b, ZMB) of the reconstructed cranium of the Dali fossil
is 103mm which is within the range of Atapuerca SH.

The right zygomatic bone is well preserved in the Dali cranium, the cheek height(M48d, WMH)
is 23.0mm which is very close to that of Nanjing and within the range covering Liujiang and Upper
Cave. However, this measurement is shorter than that of MPH of Europe and Africa.

The anterior interorbital breadth ( mf-mf, M50, IOW) of the Dali cranium is 21.0mm which is
much shorter than that of MPH of Europe, Africa and western Asia and is close to that of Neanderthals
and Upper Paleolithic humans of Europe. The Dali cranium is close to Nanjing, Maba, Liujiang, Upper
Cave in this measurement.

The mf-mf subtense of the Dali cranium is 6.7mm which is slightly longer than that of Liujiang
and Maba, but shorter than that of three Upper Cave crania.

The index formed with the mf-mf subtense divided by mf-mf in the Dali cranium is 31.9 which is
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lower than that of Upper Cave and higher than that of Liujiang.

The thickness(in mm) of the Dali cranium at various locations are as follows:

Frontal bone: center of squama: 8.8; temporal facies:6.0(1t) ;

Parietal bone: bregma: 10.0, tuberosity: 11.2 (It) ; mastoid angle: 12.3(1t);

Occipital bone: center of squama: 13.07; center of torus: 20.0; cerebellar fossa 3.7(1t), 3.2
(r);

Temporal bone: center of squama: 7.0(1t), 6.9(xt);

Parieto-mastoid suture behind parietal notch: 10.5(1t), 8.5(rt);

Occipito-mastoid suture medial to mastoid process: 8.8(rt).

In general, the cranial wall of the Dali cranium is as thick as that of H. erectus from ZKD and
H . sapiens fossils from Xujiayao, but is thicker than other Middle Pleistocene fossils of China such as
those found at Jinniushan and Maba.

Based on these comparisons, the morphological features of the Dali cranium could be classified
into several kinds as follows:

1,The Dali cranium has many features intermediate between H. erectus and modemn humans, it
shows the morphological mosaic between these categories; 2, Some features of the Dali cranium are
closer to modern humans than to many other Middle Pleistocene humans, these features even fall in the
range of modern humans; 3, Some features of this specimen are within the variation range of MPH both
in China and Euro-Africa; 4, Many features of this fossil are more closely associated with that of other
Pleistocene humans in China than to MPH in Euro-Africa; 5, Some morphological features in the Dali
cranium are closer to that of MPH in Euro-Africa than to other H. erectus from China; 6, Some
features of the Dali cranium seem to be in the status intermediate between MPH of the eastern and
western parts of Eurasia.

In conclusion, the features mentioned above together with some non-metric features (such as the
special shape of median sagittal ridge and the suture between nasal, maxilla and frontal bones, the
most protruding point of median sagittal profile of frontal bone locating at its lower half, nearly vertical
nasal profile, orientation of the fronto-sphenoidal process of zygomatic bone, rounded infero-lateral
orbital margin, curved lower margin of zygomatic process of maxilla etc)indicate that the Dali specimen
represents one of the members of the continuous human lineage in China, meanwhile it shows

morphological evidences indicating probable gene flow from the western part of the Old World to China.

Key words: Dali; Cranium; Metrical study



