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1

The crania and their measurements o Homo erectus from Eurasia and Africa used in present sudy( mm)

Cranid  Cranid Min Max Biaderionic Biauricuar Cranid Fontd  Parietal  Occipita
lengh  breadth frontal Frontal Breadth Breadth  cgpacities  Chord Crord Crord
breadth breadth
[co B XB XFB ASB AUB FRC PAC ocCc
Nanjing 185.5 143.0 83.0 9 111.0 139.8 860.0 92.0 87.5 75.8
ZKD 194 84 108 103 — 1030 113 9
ZKD 188 144 8L.5 101.5 117 141 915 102 %A 84
ZKD 199 150 89 110 111 147 1225 115 106
ZKD 192 145 84 106 113 143 1015 106 86 86
ZKD 195.5 147 91 108 115 151 1030 113 91 86
ZKD 213.0 157 91 112 124 148.5 1140 82.0
Hexian 190.0 160.0 93.0 118.4 141.8 144.0 1025.0 9 103 83
Sangran2 176.5 141 82 102 122 131 813 0 75
Sangrand — 147 — 135 136 908 0 80
Sangran 195 133 86 116 124 845 89
Sangranl0 — 140 83 126 129 855
Sangran12 — 146 A 125 142 1059 93 83
Sangranl? 208 161 103 119 142 150 1004 108 82 80
Trinil 183 126 ? 85 92 126 40 106 78
Ngandongl 197 — 106 127 133 1172 112 838 80
Ngancongb 219.5 1517 106 130 140 1251 116 106 93
Ngandong7 193 147 103 123 141 1013 103 109 85
Ngandongl10 202 — 105 126 149 1135 %
Ngandongl1 204.5 158 112 127 148 1231 111 83
Ngandongl12 202 151 103 126 141 1090 104 102 0
Sambungmecanl 200 151 102 116 127 145 1035 115 92
Sambungmecan3 178.5  145.5 101 118 137 915 103 9% 80.5
Sambungmecard 198 156 110 121 134 — 1006 113 98 80
Dmanid 2280 176 136 75 104 132 780 98
Dmanid 2282 167 125 65 103 — 650
Dmanis 2700 153 125 66 104 119 600
KNM- ER3733 183 142 91 110 124 132 848 107 79 83
KNM- ER3883 182 140 88 105 121 132 804 95 86
KNMFWT15000 175.0  141.0 73.0 106.0 — 880.0
OH9 206 150 100 123 140 1067 120
Daka 180 141.2 95 105 116 130 995 101 A 95
Cepram 198.0  161.0 106.0 118 128.0 151. 0 1057.0 106 95
1 Dmani 9
5 , 1
, Ngandong Cepramo 5
2.2 -1



(%)

0.093 0.121
0.373 - 0.788 0.029 0.784
0.083 -0.14
46.4 21.5 59.9 26.1 76.7 12.8 8L.7 9.4 73.8
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Bivariate plot of cranid length and cranid breadth of Hono erectus
, 12 2
, Ngandong
Sangran 17 , 2 ,
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2
Principal components analysis ( PCA) loadings
1 2 3 4 5
PC1 PC-2 PC1 PC2 PC1 PC2 PC1 PC-2 PC1 PC2
0.133 0. 146 0.104 0.078 0.141 -0.317 0.0% 0.180
0.064 0.118 0.149 0.210 0.118 0.317
0.403 0.055 0.557 0.181 0.515 - 0.902 0.545 -0.799  0.557 0.853
0. 249 0.412 0.417 - 0.416 0. 260 1.091 0.222 1. 196 0.452 -1.183
0.022 0.102 0.123 - 0.030
0.059 0.108 0.091 - 0.249 0.077 -0.279 0.050 0. 205

16.0
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( / ),
The two indices indicating the relative breadth o the frontal and occipital to the middie vault
MFB/AUB  ASB/AUB MFB/AUB  ASB/AUB MFB/AUB ASB/AUB
ZKD 0.578 0.830 S2 0. 626 0.931 ER 3733 0. 689 0.939
ZKD 0. 605 0.755 S4 0.993 ER 3883 0. 667 0.917
ZKD 0.587 0.790 SIX 0.694 0.936 OH9 0.714 0.879
ZKD 0. 603 0. 762 S10 0. 643 0.977 Daka 0.730 0.892
ZKD 0.613 0.835 S12 0. 662 0.880 0. 700 0.907
0.597 0.794 S17 0.687 0.947
Trinil 0.675 0.730 D 2280 0.788 0.568
Narjing 0.59%4 0.7% Ng 1 0.797 0. 955 D 2700 0.874 0.555
Hexian 0. 646 0.985 Ng 6 0. 757 0.929 Cepramo 0. 848 0.702
Ng 7 0.731 0.872
Ng 10 0.705 0. 846
Ng 11 0.757 0.858
Ng 12 0.731 0.8%
Snil 0.704 0.876
Sn3 0.737 0.861
0.708 0.899




3.1

180

7
The two indices indicating the relative breadth of the frontal and occipital to the mdde vauit

) JAnton

[1.22]

180 10

131 -
1.0
+ Hexian
Sangiran 16
Sangiran 17 + Ngandong 1
*
ER3733 ¢, Neandone 6
. + Ngandong
Sangiran 2 . Sangiran IX
09F ER 3883 Ngandong 12
OHS ’Daka
*

- +D2700 Sangirn12 Sm1® ° ¢ Ngandong?
3 . Sm3 ¢ + Ngandong 11
3 Ceprano”* Ngandong 10
2 +zxkpm *ZKDV

0.8 .+ *Nanjing

D2280 ZKDXI
o.ZKD paig
ZKD X
¢ Trinil
0.7 . : . ) A A
0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85
MFB/AUB



132 - 24

Ngandong 100
3.2
20 80 , )
[15—7]
[18-21]

Kramer'”!

(homogerous) ,
(1.22]
| Ki dder (221
(unique metric
pattern) ,
3.3
100 ,
222 Anton ,
100 )
(2] Anton

(geographic variants of  Homo erectus)



2 133 -
Sangran Ngandong
Sambungmacan ,
3.4
100 s
[19—21]
3.5
20
[24—25]
[26] ,
[27]

[24]



134 - 24

[1—=2]

[1—=2,22]

Kidder

[28—29]

[30]

, 250 :

[31—22]

[ 1] Anton S. Bwlutionary dgnificance of cranid variaion in Adan Homo erectus[J]. AmJ Phys Anthropol , 2002 , 118:301 —323.

[ 2] Anton S. Naturd hidory o Homo erectus[J]. Yearbook of Priysca Anthropology ,2003 , 46:126 —170.

[ 3] Swisher CC, Curtis GH, Jacob T & a. Age o the earliet known hominidsin Java, Indonesa[J]. Sience, 1994 ,263:1118 —
1121.

[ 4] Laic R, Goclon RL, Zam Y e a. Ealy Aeidocene 40Ar/39Ar ages for Bgpang formetion hominins, central Java, Indonesa
[J]. PNAS, 2001, 98:4866 —4871.

[ 5] Smeh F, SHeki H, Fgueres C & a . Did early man reach Java during the Late Riocene[J] ?J of Archaeol Sii , 2000, 27:763 —
769.

[ 6] Swisher CC, Rink WJ, Anto S & a. Lates Homo erectus of Java: Rotertid contenporanity with Homo sapiens in Sutheas Ada
[J]. Sdience, 1996 ,274:1870 —1874.

[ 7] Wood B, Richnond B. Human evolution and paeohiology[J] . Journa of Anatomy , 2000, 196:19 —60.

[ 8] Wood B. Taxorony and evolution relaionship of  Homo erectus[J]. Gourier Forschungs Inditut Senckenberg, 1994, 171:159 —
165.

[ 9] Ghunial , Vekua A , Lordkipanidze e a. The earlies He docene hominid cranid remainsfrom Dmanis , Republic of Gorga:
Taxorony , Gology stting, and age[J]. Sience, 2000,288:1019 —1026.

[10] Vekua A , Lordkipanidze D, Rightmire P & al. A new skull of early Homo from Dmanis , Gorga[J]. Sdience, 2002 ,297 :85 —



2 : - 135 -

89.

[11] Ascernz A, Biddittu | and Casli PF & al. A cavarium o late Homo erectus from Gepraro, Itay[J]. J Hum Bwol , 1996, 31:
409 —423

[12] Aguirre E and Carbondl E. Early humen expandons into Eurada: the Atgpuerca evidence[J]. Quat Interna, 2001, 75:11 —18.

[13] Adav B, Glbet WH, Beyene Y & al. Remainsdf Homo erectus from Bouri , Midde Awash, Bhiopia[J]. Nature, 2002, 416:
317 —320.

[14] , ( ). [M]. : ,2002 ,1 —316.

[15] Wood B. The orign o Homo erectus[J]. ourier Forschungs Inditut Senckenberg, 1984, 69:99 —111.

[16] Andrews P. An dterndative interpretation of the characters used to define Homo eretus [J]. Qourier Forschungs Inditut
Senckenberg, 1984, 69:167 —175.

[17] Sringer C. The definition of Homo erectus and the exigence of the gpecies in Africa and Europe[J]. Qourier Forschungs Inditut
Senckenberg, 1984, 69:131 —143.

[18] Brauer G. How different are Adan and African Homo erectus[J] ?Qourier Forschungs Inditut Senckenberg, 1994, 171:301 —318.

[19] Brauver G, Mbua E. Homo erectus features used in cladigics and their variahility in Asan and African hominids[J]. J Hum Bol ,
1992, 22:79 —108.

[20] Rightmire P. Bvidence fromfacid norphology for smilarity of Asan and African representatives of  Homo erectus[J]. AmJ Phys
Anthropol , 1998, 106:61 —85.

[21] , Emma Mbua, . — [J1.

,2002 ,21(4) : 255 —267.

[22] Kidder JH and Durband AC. A re-evauation of the metric diversty within Homo erectus[J]. J Hum Bwol , 2004, 46:297 —313.

[23] Kramer A. Human taxoromic diversty in the Feigocene: does Homo erectus represent multiple hominid gpecies?[J] AmJ Phys
Anthropol , 1993, 91:161 —171.

[24] , . [J]. , 2002 ,22(1) :20—27.

[25] , . [J1. ,2002 ,9:119 —123.
[26] . [J]. ,1982 ,1:2 3.

[27] . [A]l. . . : 11989, 9—23.

[28] Beds KL. Head form and dinetic gress[J]. AmJ Phys Anthropal , 1972, 37:85 —92.

[29] Beds KL, Smith Q. and Dodd SM. dimete and the evolution of brachycephdization[J]. AmJ Phys Anthropol , 1983, 62:425 —
437.

[30] Ackermann RR. and Cheverud JM. Detecting genetic drift versus selection in humen evolution[J]. PNAS, 2004, 101: 17946 —
17951.

[31] Rotts R, Behrenameyer A and Deiro e al. Svall mid-Ae socene hominin asociated with east African Acheulean techrology[J] .
Stience, 2004 ,305:75—78.

[32] ShwartzJ. Geting to know Homo erectus[J]. Stience, 2004, 305:53 —54.

The Cranial Metric Diversity of Chinese Homo erectus

LIU Wu', ZHANG Yin-yun'

(1. Indtitute o Vertebrate Paleontaogy and Paleoanthropology , Chinese Academy o Sciences , Bejing 100044)

Abstract: For the pag decade, the norphologica variations of Adan Homo erectus, and their
dgnificance in the orign and evolution of Homo erectus in Ada have attracted great atentions in the
paeoanthropological research around the world. Sme oolleagues have suggested that both the
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norphologican and metric crania features of Zhoukoudian Homo erectus possess different patterns from
the African and other Asan ecimens asigned to Homo erectus. Sme researchers even doubt the
traditional opinion that the cranid features of Zhoukoudian pecimens be regarded as the typica
norphological patern of the Homo erectus around the world. To further explore this problem,
multivariate analyses were used to the crania metric data of 33 Homo erectus gpecimensfound in Africa
and Eurada. Our results indicate thet the mainland Adan Homo erectus of Zhoukoudian and Nanjing
exhibits unique craniad metric patern ot shared by African and Indonedan Homo erectus.
Zhoukoudian and Nanjing gpecimens are characterized by a wide midvault and relatively narrow frontal
and occipital bones, while the crania of Indonesan and African Homo erectus have relatively broad
frontal and occipital dimengons conrpared to their midvaults. Our anadyss a9 reved s that the Homo
erectus cranium found in Hexian of China resembles Indonesan and African ecimens in metric
pattern, and obvioudy differs from thossed of Zhoukoudian and Nanjing. Based on these findings, a
series of problems including the evol ution of Homo erectus cranial metric features, the characterigics of
Zhoukoudian Homo erectus crania, and the termpora and regiona variations of Adan Homo erectus are
discussed.

Key words: Homo erectus; Human ewolution; Craniad metric features; China; Indonesa; Africa
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