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Fig.1 Location of the Liyudun site and other main prehistoric sites in South China
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N Chureters ORI N Cherers ORI
1 PR Maximum cranial length (g-op) 72 qff Total facial angle (£n-pr FH)
8 i 5 Maximum cranial breadth (eu-cu) 77 BB Nasion-frontal angle (£ fmo-n-fmo)
17 foiE Basion-bregma (b-ba) 8:1  fifE% Cranial index
21 H b Auricular height 17:1 KR Cranial length-height index
9 I/ NE TR Minimum frontal breadth (ft-ft) 17:8  Jii5E m4e 4L ﬁﬁjfth basio-bregmatic height
45 I Malar breadth (zm-rim. orb.) 9:8  HivEfaL Fronto-parietal index
48 L Upper facial height (n-sd) 52:51 HEFREQ Orbital index T
51 WE 55 () &r;aital breadth from dacryon (d-ek) 54:55  ELIEH Nasal index
52 MER () Orbital height(R) 48:17 TEH TG Vertical cranio-facial index
54 B Nasal breadth 48:45  ITHIFE%L (K) Upper facial index
55 By Nasal height (n-ns) SS:SC & 4% Simotic index
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Tab.2 Demographic information of the Liyudun skeletons
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Tab.3 Metric characteristics of skulls (male) (length: mm; angle: degree; index: % )
BT I 15 (kA SEPNE] /M SEHME P22 A FRA
Martin No. Measurement No. Max N. Min N. Ave SD CV
1 fiji 3 190.00 177.00 185.00 7.00 3.78
8 P B 4 143.50 128.50 136.75 6.20 453
17 P 3 135.50 132.30 133.43 1.79 1.34
21 REWIST = 4 121.10 115.00 118.03 2.62 222
9 A N v 3 98.28 92.50 94.51 327 3.46
25 PSR 3 398.00 358.00 380.67 20.53 5.39
26 R JRARIK 3 135.00 128.00 132.00 3.61 2.73
27 IREF RN 3 138.00 128.00 132.67 5.03 3.79
28 lVREERIN 3 138.00 95.00 116.00 21.52 18.55
29 B HRX 3 116.04 112.78 114.82 1.78 1.55
30 T R 5% 3 121.24 112.78 117.31 4.26 3.63
31 B R % 3 109.00 80.82 94.13 14.15 15.04
23 P JE K 3 549.00 515.00 534.67 17.62 3.29
24 PRI 3 330.00 313.00 321.00 8.54 2.66
5 BTN 3 101.00 100.00 100.40 0.53 0.53
7 lVREONIRIS 2 35.92 32.85 34.39 2.17 6.31
16 B KAL 5 2 29.80 29.18 29.49 0.44 1.49
40 [MESS 2 107.28 104.00 105.64 2.32 2.20
47 AxTHI 3 127.54 109.38 116.79 9.53 8.16
48 L1 ¥ (n-pr) 2 73.74 64.62 69.18 6.45 9.32
1T i (n-sd) 2 78.20 68.30 73.25 7.00 9.56
45 T 58 3 144.80 139.78 141.46 2.89 2.04
46 S 3 120.00 112.00 116.39 4.06 3.49
43(1) i 2 104.88 108.16 106.52 2.32 2.00
50 T HE 5] 5 2 23.78 18.00 20.89 4.09 19.56
W () 4 49.60 45.30 47.85 1.92 4.00
Wi = () 2 46.48 43.00 44.74 2.46 5.50
W % () 4 28.48 23.82 25.88 2.11 8.14
W) 3 34.40 22.04 28.29 6.18 21.85
54 B 2 34.08 32.02 33.05 1.46 441
55 B 2 57.06 56.10 56.58 0.68 1.20
B NG 2 7.10 6.80 6.95 0.21 3.05
S 2N 2 1.90 1.00 1.45 0.64 43.89
51 ME % (45) 2 48.72 43.73 46.23 3.53 7.63
M % (1) 2 49.64 44.82 47.23 3.41 7.22
5la HE F5.(7c) 2 4434 40.08 4221 3.01 7.14
HE 5 (1) 2 4436 41.60 42.98 1.95 4.54
52 ME & (A5) 2 34.66 33.44 34.05 0.86 2.53
ME 5 (47) 2 35.18 29.22 32.20 421 13.09
60 BECVVLILES RIS 3 60.50 51.70 56.42 4.43 7.86
61 b AITA A S R 3 69.00 61.22 63.98 435 6.81
62 8IS 3 50.28 39.18 46.53 6.36 13.68
63 i 5 3 41.70 39.54 40.83 1.14 2.79
12 B oK o 3 115.90 105.86 112.23 5.54 4.93
11b Hpa) 58 3 136.00 124.50 130.75 5.81 4.45
44 PRI 5 3 111.80 106.60 108.55 2.83 2.61
FC PRI 5 3 110.00 96.28 105.03 7.60 7.23
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Tab.3 cont. Metric characteristics of skulls (male) (length: mm; angle: degree; index: % )
g W5 1% EEPN: B/ME THIME bRz B RE
Martin No. Measurement No. Max N. Min N. Ave SD Ccv
FS S lE A 58 0% 3 18.00 10.31 14.44 3.88 26.85
DC I 7] 5 2 27.81 25.34 26.58 1.75 6.57
32 A 1 3 89.00 75.00 83.67 7.57 9.05
HN 1T 3 84.00 71.00 75.67 7.23 9.56
T X1 £ 3 47.00 42.00 45.33 2.89 6.37
7 T £ 2 80.00 78.00 79.00 1.41 1.79
73 SNTipi 2 83.00 82.00 82.50 0.71 0.86
74 ViRl T £ 2 59.00 57.00 58.00 1.41 2.44
75 LR A - - - - - -
77 S 3 148.00 143.80 145.93 2.10 1.44
1A 2 134.50 130.00 132.25 3.18 241
1l = #A1 (n-pr-ba) 2 69.25 62.00 65.63 5.13 7.81
1 = A1 (pr-n-ba) 2 76.50 72.45 74.48 2.86 3.85
1] = 4 11I(n-ba-pr) 2 41.50 38.30 39.90 226 5.67
%«D@ — — — — _ _
8:1 USISEER 3 77.40 73.40 75.44 2.00 2.65
17:1 USSR 3 74.86 70.37 72.18 237 3.28
17:8 VAR 3 96.72 94.43 95.67 1.16 1.21
9:8 e TR AL 3 68.49 49.34 56.69 10.32 18.20
16:7 MoFLIE % 2 90.72 81.24 85.98 6.70 7.80
40:5 [z 2 107.28 102.97 105.13 3.05 2.90
48:17 T L i 4 (pr) 2 54.42 48.84 51.63 3.94 7.64
48:17 T LA R £ (sd) 2 57.71 51.63 54.67 430 7.87
48:45 TR £ (pr) 2 52.75 46.23 49.49 461 9.31
48:45 L H(sd) 2 55.94 48.86 52.40 5.00 9.55
48:46 F % (pr) 2 65.84 55.15 60.49 7.56 12.50
48:46 LI (sd) 2 69.82 58.29 64.05 8.16 12.73
54:55 ok 2 59.73 57.08 58.40 1.87 3.21
52:51 fE 5 2(h) 2 76.47 71.14 73.81 3.77 5.10
MEFRE ) 2 70.87 65.19 68.18 4.01 5.90
52:51a ME 48 %(40) 2 83.43 78.17 80.80 3.72 4.61
HE F5 20(47) 2 79.31 70.24 74.77 6.41 8.57
54:51 EEFE(A) 2 73.22 69.95 71.59 231 3.23
BEHEFRECAT) 2 71.44 68.65 70.05 1.97 2.81
54:51a SEHEFRE(7E) 2 79.89 76.86 78.38 2.14 2.73
BEIEFREC) 2 76.97 76.83 76.90 0.10 0.13
EARAE %L 2 27.94 14.08 21.01 9.80 46.63
63:62 iR 3 105.26 78.89 89.03 14.20 15.95
45:(1+8) /2 BEfHI4E %L 3 92.23 83.84 87.27 4.40 5.04
17: (1+8) /2w FiHE%k 3 74.86 70.37 72.18 237 3.28
65 RS ) B 4 154.40 122.06 133.22 14.50 10.89
66 R ] 4 108.74 97.58 103.22 4.68 4.54
67 ZiALIA) 58 4 55.74 42.28 48.47 5.87 12.11
68 ENEISS 4 92.70 73.30 84.18 8.37 9.94
68(1) I SEyNsS AN 4 130.50 101.00 114.15 13.31 11.66
69 TR 4 38.00 30.60 33.56 3.18 9.48
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Tab.3 cont. Metric characteristics of skulls (male) ( length: mm; angle: degree; index: % )
LN piE=el R IEFNE] /M SERME bl 22 AR
Martin No. Measurement No. Max N. Min N. Ave SD (&%
AR () 4 37.06 28.60 31.70 3.92 12.38
A EI(AT) 4 39.10 28.48 32.12 4.77 14.85
N AR () 4 32.80 24.12 28.88 3.59 12.44
TR RI(AT) 4 32.78 26.92 29.59 2.43 8.20
RN () 4 12.32 10.00 11.50 1.04 9.05
R AAA LA 4 12.90 10.00 11.74 1.29 10.99
R JEIN(ZE) 4 17.60 12.88 14.49 221 15.23
TR RI(AT) 4 15.66 12.20 13.31 1.59 11.92
70 IR (20) 3 66.48 55.23 59.14 6.36 10.76
R E ) 4 71.00 53.84 62.96 7.45 11.83
71 T BE(2E) 3 48.36 45.58 46.88 1.40 2.98
N AT i (1) 3 49.00 45.55 47.78 1.94 4.05
71a TRIRE SR/ B (2E) 4 40.00 34.38 38.18 2.57 6.74
I RRURL 5z /N 58 () 3 38.90 35.32 37.47 1.90 5.06
79 A 4 126.50 110.00 115.65 7.76 6.71
68:65 TR AL 4 71.21 47.47 64.03 11.14 17.40
71:70 N AR FE B () 3 86.82 70.25 79.87 8.60 10.77
TR R A 3 84.60 68.73 78.12 8.32 10.65
ZALIA) 5K 4 70.00 50.00 58.00 9.09 15.68

=4 BEFMLE (03SLM7) WEE (KE 22X, BE K 5%

Tab.4 Metric characteristics of skulls (female, 03SL M7) ( length: mm; angle: degree; index: % )

0T =8l bIE=gics g 02 5 bIE=g
1 Fi K 170.5 77 S 141.2
8 i B 131.5 SSA 1 - 132.5
Bt e /N o 89.3 =1 74.5
17 it 138 TH = A1 64
21 B by 115.5 TH = A 111 415
7 /NP NN 36.88 ey il —
16 [/NEPNE (W 32.14 8:1 P 5 4 A 77.13
25 [EERINN 335 17:1 P i HR A 80.94
26 L PRIN 127 17:8 i B = HE A 104.94
27 P RINN 123 9:8 FIbe i 52.38
28 PRI 85 16:7 R RFLIR £ 87.15
29 LINEP/RINA 110.42 40:5 %L 101.54
30 T IR 5% 130.8 48:17 pr SN =2~ 4529
31 lVNEPRINA 79.92 48:17 sd 49.64
23 GRS 487 48:45 pr ki £ (K) 54.59
24 FUAE I 307 48:45 sd 59.83
5 P K 89.5 48:46 pr TR (V) 66.33
40 [IIARS 90.88 48:46 sd 72.69
48 T i (n-pr) 62.5 54:55 EAe 49.44
LTI i (n-sd) 68.5 52:51 L AEFi %% 71.40
47 i 116.28 52:51 R 78.30
45 [l 114.5 52:51a L HFEFi5 45 76.80
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Gk 4 BB HLMLE (03SLM7) WEE (KE: 22X, BE E; B8 %)
Tab.4 cont. Metric characteristics of skulls (female, 03SL M7) ( length: mm; angle: degree; index: % )

5T W 75T DA BT W 150 LS
46 cpm e 94.23 52:51a R 86.04
43(1) AITE 99.74 54:51 L SETRE 59.99
50 T HE 8] 5 17.86 54:51 R 59.31
MH L g Eg 39.84 54:51a L S E TR AL 64.53
MH R — 54:5la R 65.17
MB L i i 19.76 SS:SC ERREL 26.67
MB R 19.38 63:62 i Fe 95.62
54 B 24.92 45:(1+8) /2 ot T 4 75.83
55 B 50.4 17: (1+8) /2 LSRRk ¢ 80.94
SC BB bR /N 75 65 AR ] 100
SS Blg/Ngi 2 66 A T 84.38
51 HE 5 41.54 67 ZALIA 58 46.98
51 42.02 68 TR K 733
5la HEE 5 38.62 68(1) ENiiSEIN's AN 112.2
5la 38.24 69 TR 31.58
52 HIE 73 29.66 MBH I L AR 32
52 329 R 26.1
60 A K 52.24 MBH II L RN 23.5
61 R R 55.64 R 22.28
62 (8IS 37 MBT I L [HELNES 10.3
63 %5 35.38 R 10.24
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Tab.5 Morphological types of skulls by angle and index
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G AR 8Y 1Ef e P 2
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Q 1 1(100.00%)
el o i 74 e
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9:8 Libtise 38 3 3(100.00%)
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40:5  IZHRHL 3 2 2(100.00%)
Q 1 1(100.00%)
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Tab.6 Comparison of skulls among Liyudun and other prehistoric groups in South China based on metric
characteristics (male)
ST e fiifady ML MR ihES it 11 1 ERCLE=[q
M.N R IUH Characters Liyudun Liujiang Zengpiyan Hengdang Youyugang Dongwan-zaibei
1 fiii . Maximum cranial length (g-op)(mm) 185.00  189.30 190.40 181.40 189.66 186.13
8 /il 7 Basion-bregma (b—ba) (mm) 136.75 142.20 138.80 132.50 135.00 134.63
21 H /i 5 Auricular height(mm) 118.03 114.50 118.90 117.80 129.33 120.65
8:1 il 4§ #{(Cranial index 75.44% 75.10%  72.90%  73.10%  71.13% 72.28%
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Fig.3 Distribution of three average metric values
and cranial index of six groups in South China
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Fig.4 Dengrogram of cluster analysis applied to
Mahalanobis distance for six groups in South China
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Fig.5 Scattergram based on the maximum cranial length,
maximum cranial breadth and auricular height
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Fig.6 Dengrogram of cluster analysis applied to Fig.7 Scattergram based on the factor 1, 2 and 3
Mahalanobis distance for 18 groups in China factor loadings
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Osteometric Analysis of Human Skulls from the Liyudun Neolithic Site

LI Fa-jun"?, WANG Ming-hui’, FENG Meng-qin‘, CHEN Cheng’, ZHU Hong’

1. Department of Anthropology, Sun Yat-sen University, Guangzhou 510275; 2. Key Laboratory of Evolutionary Systematics of
Vertebrates, Chinese Academy of Sciences, Beijing 100044, 3. Institute of Archaeology, Chinese Academy of Social Science, Beijing
100710; 4. Guangdong Provincial institute of Cultural Relics and Archaeology, Guangzhou 510075, 5. Suixi Museum, Suixi 524300;
6. Research Center for Chinese Frontier Archaeology of Jilin University, Changchun 130012

Abstract: The Liyudun Neolithic site, located in Suixi, Guangdong Province, is dated to 7000-
6000 BP. The authors applied anthropometrical methods to quantify the human skulls. Results
show that the skulls have traits fiting the Liyudun residents into the range of Mongolian Group.
These residents have close morphological similarities to modern South Asian groups. Using e
cluster analysis and traits analysis, three groups, Liyudun, Hedang and Dongwanzaibei show
relatively close relationships. Liujiang and Zengpiyan also are similar. Youyugang is distant to
other groups. And yet by conducting a Mahalanobis distance and factor analysis involving a
wider geographic range, the Liyudun group is also distant from other groups. The authors found
that there was a process of brachycephalization, acrocephalization and hypsicephalization in
absolute measurement values, however a process of dolichocephalization in cranial index. This
fact shows the maximum cranial length decreases faster than maximum cranial breadth during
the late Pleistocene to the early Holocene, so we assume that the typical dolichocrany of modern

South Asian groups appears at the beginning of Holocene.

Key words: Zhanjiang; Liyudun; Neolithic; Skull; Morphology



