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Tab.1 Cranial nonmetric data of Liushui Graveyard

OL RO RL 00 OL RO RL 00 P

Auditory exostosis ( AUDE)

0 0 0 12 0 0 0 7 0/20 0. 0000
( >1mm)
2 Palatine torus( PALT) - - 10 2 - - 7 0 17/19 0. 8947
3 Mandibular torus( MANT) 0 1 9 1 0 0 5 1 15/17 0. 8824
4 Bregmatic ossicle( BREO) - - 1 10 - - 0 8 1/19 0. 0526
5 Coronal ossicle( CORO) 0 0 0 11 1 0 0 7 1/20 0. 0500
6 Ossicle at lambda( OSSL) - - 1 11 - - 1 6 2/19 0. 1053
7 Lambdoid ossicle( LAMO) 1 0 2 9 1 1 1 4 6/20 0. 3000
8 Inca bone( INCB) - - 0 12 - - 0 7 0/19 0. 0000
Occipito-mastoid  bone
9 0 0 2 10 2 1 1 3 6/19 0.3158
( OCMB) /
10 Asterionic bone( ASTB) 1 0 1 10 0 2 0 4 4720 0.2000
Parietal notch bone( PANB) ( > 0 0 0 13 i 3 0 3 4/20 0. 2000
Smm)
12 Temporo-Squamous  ossicle 0 " 0 1 0 0 0 6 1720 0. 0500
( TESO) '
13 Epipteric bone( EPIB) 0 2 0 10 0 1 1 5 4/20 0.2000
14 Os Japonicus( OSJA) 0 0 0 12 0 0 0 7 0/20 0. 0000
Meningo-orbital foramen
3 .
15 ( MEOF) 4 1 2 5 2 2 2 1 13/19 0. 6842
Accessory infraorbital foramen
16 1 0 0 11 1 0 1 5 3/20 0. 1500
( ACIF) /
17 Zygomaticofacial foramen( ZYFF) 1 0 10 0 1 0 4 1 16 /20 0. 8000
Accessory zygomaticofacial
1 ’ 1 2 1 1 2 .4
8 foramen( AZFF) 3 5 0 5 8/20 0. 4000
19 Supraorbital foramen( SUPF) 1 3 0 8 0 2 3 3 9/20 0. 4500
20 Supra-orbital notch( SUON) 3 1 8 0 2 0 3 3 17 /20 0. 8500
21 Supra-trochlear spine( SUTS) 0 0 0 12 0 0 1 6 1/20 0. 0500
22 Frontal notch( FRON) 0 0 0 12 1 0 2 5 3/20 0. 1500
23 Frontal foramen( FROF) 0 2 0 10 1 2 2 2 7120 0.3500
Supraorbital nerve foramen
24 1 3 2 2 .4
( SUNF) 0 8 0 3 3 9/20 0. 4500
25 Parietal foramen( PARF) 1 3 6 2 1 2 2 2 15/20 0. 7500
26 Mastoid foramen( MASF) 2 0 3 6 0 1 1 3 7/18 0. 3889
Mastoid foramen extra-sutural
2 1 2 2 2 4 2 .
7 ( MFES) 7 0 0 7/20 0. 3500
Hypoglossal canal
28 bridging( HYCB) 0 1 2 8 1 0 0 7 4/20 0. 2000
29 Tympanic dehiscence( TYMD) 0 3 i g 5 0 0 5 6/20 0. 3000
( >1mm)
30 Pterygo-spinous foramen( PTSF) 0 0 0 12 0 0 0 6 0/19 0. 0000
31 Foramen of Hyrtl( FOOH) 0 0 0 12 0 0 0 6 0/19 0. 0000
Foramen spinosum open
2 2 1 2 1 1 0.31
3 ( FOSO) 0 9 0 3 6/19 3158
133 Foramen ovale incomplete ) , o 9 o 0 0 6 318 0. 1667

( FOOI)
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Tab.1 Cranial nonmetric data of Liushui Graveyard

OL RO RL 00 OL RO RL 00 P

34 Posterior malar foramen( POMF) 0 4 4 4 2 0 3 2 13/20  0.6500

Accessory lesser palatine

12 7 19/1 1.
35 foramen( ALPF) 0 0 0 0 0 0 9/19 0000
Accessory mental foramen
3 ; .
6 ( ACMF) 1 1 0 8 0 0 0 6 2/16  0.1250
Accessory mandibular foramen
37 2 0 1 7 1 0 1 4 1 0.3125
( ACCM) 5/16 3
38 Condylar canal patent( COCP) 1 2 9 0 1 1 2 3 16/20 0. 8000
39 Metopism( METO) ( > 1/2) - - 2 10 - - 1 7 3720 0.1500
Fronto-temporal articulation
40 0 0 1 11 0 0 0 7 1/20  0.0500
( FRTA) /
41 Supraorbital nerve groove 0 h ’ 9 ) 0 ) 4 7120 0.3500
( SUNG) ( > 10mm) o
42 Infraorbital suture( INFS) 0 0 5 7 1 0 3 3 9/20  0.4500
43 Petrosquamous suture( PETS) 0 0 1 11 0 0 2 4 3/20 0.1500
44 Spine of Henle( SPOH) 0 0 12 0 1 1 5 1 19/20  0.9500
Condylar facet double
4 ’ 1 1 1/1 . 052
5 ( COFD) 0 0 0 0 0 0 6 /19 0.0526
46 Precondylar tubercle( PRET) 1 0 0 10 1 0 2 4 4/19  0.2105
47 Pharyngeal fossa( PHAF) - - 2 10 - - 3 4 5/19  0.2632
48 Paracondylar process( PARP) 1 0 0 10 0 0 0 6 1/17  0.0588
49 Mylohyoid bridging( MYLB) 0 1 8 0 0 6 2/16  0.1250
Zygomaticofacial foramen
5 .
50 absent( ZFFA) 0 2 0 10 2 0 0 4/20  0.2000
51 Parietal foramen absent( PAFA) 3 1 2 6 2 1 2 2 11/20  0.5500
Mastoid foramen absent
3 .
52 ( MAFA) 0 1 6 3 0 2 2 12/18 0. 6667
53 Condylar canal absent( COCA) 2 1 0 9 0 1 3 2 7/20  0.3500
54 Biasterionic suture ( BIAS) | | o 10 ! 0 1 4 420 0.2000
( >10mm)
Sagittal sinus groove left
‘ - - - - 2 1 3684
55 (SSGL) 5 7 5 7/19  0.368
Jugular foramen bridging
56 0 0 1 8 0 0 0 6 1/18  0.0556
( JUFB)
57 Clinoid bridging( CLIB) 0 0 0 11 0 0 0 6 0/17  0.0000
58 Foramen of Vesalius( FOOV) 1 0 8 3 1 1 2 2 13/18  0.7222
Transverse zygomatic suture
59 0 0 1 11 1 0 0 6 2/20  0.1000
vestige( TZSV) ( >5mm)
60 Medial palatine canal( MEPC) 0 0 0 11 0 0 0 7 0/19  0.0000
Ovale-spinosum
1 1 0 0 11 0 0 0 6 1/19  0.0526
confluence( OVSC)
:1: OL RO RL 00 o 2: ( Supraorbital nerve foramen)

( Supra-orbital foramen) ( Frontal foramen) B
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. N 16 30% —60% .
(3) (0—30%) : . N . . N
N 7 0; N N N N
. . . N 9 10% ;
17 10% —30% o
20 Hanihara and Ishida *° . (
) - 54 20
2.
3.1.1 ( Hypostotic variations)
Tympanic dehiscence ( TYMD) ( > 1mm) ( Dehiscence foramen)
( Foramen of Huschke) o
5 ; 1mm
T,
54 20% —60%
20% s 30. 00% N
(31.98%) . (31.38%) . (29.03%) . (32.07%) (32.18%)
o 35%
22% o

( Ovale-spinosum confluence OVSC)

7 31
54 10%

(14.29%) . (11.63%) (15.60%) 10% -

5.26% (5.30%) . (5.42%) .
/ (4.88%) . (5.62%) . (4.65%) (5.43%) o

N N N 1% —5% 0 N N

3% —9% o
3.1.2 ( Hyperostotic variations)
( Medial palatine canal MEPC)
8 31
54 10%
10% —20% o 0% o
/ 0% o N N N

5% o 5% —10% o
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10% —20% o
( Hypoglossal canal bridging HYCB)
( Hypoglossal canal) N
s D
54 20% —40%
10% —20% o 20. 0% (20.48%) .
(19.05%) . (20.00%) . (20.09% ) (19.34%) o
20. 0%
(35.57% 32.04%) . 25%
o N 20% —30% o
( Jugular foramen bridging JUFB)
(r ) ()
MR
54 5%
—20% 20% —40% o 5.56%
(5.75%) (6.25%) o N
5% —15% o N N N
15% —20% 20% 15% -
20% —40% o
( Mylohyoid bridging MYLB) ( Bridging of the mylohyoid
groove) o
o 0 s
54 5% —25%
25% 12.50% (12.07%) . /
(12.31%) . (12.50%) . (12.39%) (12.50%) o N
N N 10% 0 15%
39.13%  33.33% .
10% —25% ( N N N
) 10% —15% o
( Precondylar tubercle PRET)
. L
54 20%
20% 21.05%
(18.24%) . / (20.37%) (18.18%) N

10% o N N 5% —15%
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15% »
( Paracondylar process PARP) ( Paraoccipital )

( Paracondyloid process)

21 28
54 5% o
5.88% (5.56%) .
5% 0. .
( Auditory exostosis AUDE) ( > Imm) ( Ear
exostosis) o
o Imm
28
54 0. 0.
(3.70%) . (3.13%) (5.00%) (3.31%)
o / (9.52%) o
3.1.3 ( Supernumerary Suture or ossicle variations)
( Ossicle at lambda OSSL)
6 31
54 30% 10.53%
(10.56%) . (10.45%) . / (10.74%) .
(10.14%) . (9.52%) . (10.34%) / (9.52%) .
10% o N
15% o (23.26%) (13.29%) -
(0.82%) (0.98%)
( Parietal notch bone PANB) ( >5mm)
Smm o,
54 10% —50% o
20. 00% (20.00%) . (19.72%) . (20.18%) . (19.90%) .
(20.00%) (20.27%) o . .
15% —25% o N
25% .
( Asterionic bone ASTB) . -
o ( Lambdoid ossicle) o
6 28
54 30% 30% o

20.00% (20.63%) . (18.44%) . (19.65%) .
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(18.88%) . (18.33%) . (21.00%) . (20.25%)
(20.77%) . . .
/ / N / 25%
. 15% o 20%
o 15% o
( Occipito-mastoid bone OCMB)
o “ ” ( Riolan’s
ossicle) **'
54 20%
20% —40% o 31.58% 54
(32.56%) . (30.16%) . (31.05%) /
(26.83%) / (33.33%) o
15% —25% o N N 15%
10% .
( Metopism METO) ( >1/2) 2
78 )
54 10%
10% —20% o 15.00% -
. (12.86%) .
(11.27%) (12.04%) . /
/ . 5% —10% o . N
N N N 5% o
( Biasterionic suture BIAS) ( > 10mm)
10mm T
54 10% —30%
20. 00% (17.74%) . (18.89%) (21.14%)
(18.09%) . (18.33%) (20.18%) o N
N 7% —17% o N
20% .
( Transverse zygomatic suture vestige TZSV) ( >5mm)
( Bipartite zygomatic bone)
( Bipartite malar) ( Os Japonicus)
o Smm T
54 20% o

10. 00% N N N / /
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10% o N 5%
25.00% 22.11%
21.43% .
3.1.4 . ( Vessel and nerve related variations)
( Condylar canal patent COCP) ( Condylar canal)
( ) 9 31 .
54 70% —95 %
o 80. 00% (80.00%) . /
(79.69%) . (79.69%) (80.10%) .
( Supraorbital nerve foramen SUNF)
29—31
54 30% —60%
. 60% —80% o 45.00% o .
40% —60% o
30% —40% o N 60% —80%
( Accessory infraorbital foramen ACIF)
9 28
54 8% —40%
15.00% (15.33%) . (14.06%) .
(14.08%) (14.00%) 25% .
/ (21.54%) 10% o N N
15% —25% .
( Accessory mental foramen ACMF)
9 28
54 5% —25%
12.50% (12.50%) . (12.50%) .
(12.50%) (12.50%)
6% —13% o 4% —15%
(19.42%) (26.67%) . . . 15%
31.36% - 22.34%  23.81% -
10
50% N N N .
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6 30% 5 25% o
. . . ( ) 4
20% N N N o
2 10% 1
5% o N
3.2
Fisher ( 3)o
3 12 20 Fisher
Tab.3 Fisher’s exact probability test of cranial nonmetric traits between Katan
and the other 12 large geographical samples
0.1233 0.7476 0.6953 0.7093 0.3789  1.0000  0.3893 0.7502 1.0000 0.7537 0.7531 1.0000
0.7945 0.2218 0.3365 1.0000 1.0000 0.0546 0.6121 0.7623 0.7597 0.7748 1.0000 1.0000
0.5130 1.0000 0.6150 0.5253 0.3325 0.6007 0.7768 0.7592 0.3155 1.0000 0.5548 1.0000
0.1289 0.5822 0.8000 0.0521 0.1029 0.7958  0.0529 0.016" 0.0941 0.0049 0.0001" 0.0574
1.0000 0.2467 1.0000 0.3661 0.2536 0.6288 1.0000 0.8098 0.2316 0.5975 0.2736 0.5959
1.0000 0.5898 1.0000 0.5402 1.0000 0.5454  0.5493 0.4236 1.0000 0.3284 1.0000 0.4489
0.0411" 0.4037 0.0414" 0.0313" 0.0171" 0.3896  0.0637 0.0448" 0.2209 0.2413 0.7460 0.0863
0.2874 0.7563 1.0000 0.5111 0.7699  0.7878  1.0000 0.1402 1.0000 1.0000 1.0000 0.7597
0.3933 1.0000 0.6883 1.0000 1.0000  1.0000 0.2402 0.3149 0.3017 0.1618 0.0655 0.2768
0.0916 0.6095 0.3916 0.6165 1.0000 1.0000 1.0000 1.0000 0.3791 0.6202 1.0000 0.0566
0.4608 0.7588 0.7716 1.0000 0.4608 0.7566  0.7937 0.6067 1.0000 0.4621 0.6131 0.4601
0.7065 0.7039 0.7107 0.3360 0.3369 1.0000 1.0000 0.3253 0.3185 0.2229 0.5002 0.0322"
1.0000 0.2863 0.6417 0.6532 0.3788  1.0000  0.2590 0.6854 0.6479 1.0000 0.7490 1.0000
0.0637 0.3087 0.0667 0.2640 0.0071" 0.1002 0.0945 0.1247 0.3085 0.1102 0.1468 0.1532
0.3679 0.1823 0.2893 0.2770 0.1364  0.2997  0.3749 0.1595 0.1814 0.2474 0.1622 0.1115
1.0000 1.0000 1.0000 1.0000 1.0000  1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.1279 0.2672 0.5433 1.0000 0.0863 1.0000 0.3018 1.0000 0.7866 0.7642 0.6131 0.7718
0.6411 0.2407 1.0000 0.0570 0.0212" 1.0000 1.0000 0.4933 0.3194 0.6447 0.6427 0.6453
0.7778 0.2990 0.4372 0.7783 0.2125 1.0000  0.4563 1.0000 1.0000 0.7796 1.0000 1.0000
0.7471 1.0000 0.6710 0.7486 1.0000 0.6253  0.6460 0.3714 1.0000 0.6891 0.2321 1.0000
* p<0.05
p 0.05 20

12
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54 20 (PCA) ( 1)
MMD MMD (NJ )( 2) ( MDS)
( 3) o
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Fig. 1  Principal component analysis of cranial nonmetric data of Katan and other 53 samples
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Cranial Non-metric Evidence for Population Admixture Between East

and West Eurasia in Bronze Age Southwestern Xinjiang

ZHANG Jianbo' > WU Xin-hua® LI Li-ming' > JIN Li'* LI Hui'? TAN Jingze'’

(1. State Key Laboratory of Genetic Engineering and MOE Key Laboratory of
Contemporary Anthropology Fudan University Shanghai 200433;
2. Shanghai Society of Anthropology Shanghai 200433;
3. The Institute of Archaeology Chinese Academy of Social Sciences Beijing 100710)

Abstract: Xinjiang the western-most province of China was the area where the Oriental met the

Occidental and thus human groups in Xinjiang exhibit different ratios of population admixture and

very high genetic diversity. However few studies have been undertaken to determine when this

population admixture began. In this paper we studied 61 discontinuous traits of 20 skulls from

the Bronze Age Liushui graveyard in Keriya County ( Katan) in southwestern Xinjiang to examine

possible population admixture. Twenty discontinuous traits were used to compare the Katan

samples with 53 population samples from various areas of Eurasia and North Africa. These traits

included auditory exostosis lambdoidal ossicle occipito-mastoid bone asterionic ossicle
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parietal notch bone accessory infraorbital foramen hypoglossal canal bridging tympanic
dehiscence accessory mental foramen condylar canal patent metopism precondylar tubercle
paracondylar process mylohyoid bridging biasterionic suture vestige jugular foramen bridging
transverse zygomatic suture vestiges medial palatine canal ovale-spinosum confluence and
supraorbital nerve foramen.

As the data did not show significant difference between males and females in the same
population we pooled the data of both sexes for each population in the analyses. Frequency
comparison indicated that the Katan samples have closer affinities to southeastern Asians eastern
Asians and southern Asians than to Arctic populations and North Africans. Fisher’s exact
probability test for the 20 discontinuous traits was performed between the Katan samples and the
pooled samples of 12 geographical regions respectively. Few significant differences between these
populations were found suggesting that the Katan population might have various origins and be
related with peoples from various areas in Eurasia. Genetic distances between the Katan samples
and another 53 samples were also analysed using principal components analysis neighbour—joining
tree and multidimensional scaling base on the Smith’s mean measure of divergence. These results
indicated that population sample of Katan was mixed by the western and eastern Eurasians with
strong similarities to the South Asian population.

Therefore we have demonstrated that population admixture between east and west Eurasia

can be traced back to as early as 1000 BC in southwest Xinjiang.

Key words: Discontinuous Traits; Keriya County; Katan; Physical Anthropology



