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1.1 ZRSCET FFRAA R

A SCWFFTHT P BN AR AS AR 15T SERT FH M X T EL B 8 2 (i K 253 28 1C Ii4E
SERRW], ZEEHEEACY 2950£50 BPY, YK g4 v BLAERT, IR, bR 2
A Z AN SRR B S Ay v G DL A Z2 Ak L 3, AR T B A I s HAR A ]
REE— bW I 52 KM I AR S b, i AR N DR A e i, ARSI
AL R FEIN G, WO SCANIE N 2003~2005 4 i A [E AL 2 RF2#Be % ik 9 i 3 3 & 4 HY
/) 108 451 (55 5 554, 35 Lotk 18 BITCIEHR IR A A PRAT A SEIF I AMAAE A
W% .
1.2 FHEESFIERNERIER

AL A R R 45 T 15 2 5 1L P R S8 8 N ST K 27 4 A A 2 48 (Arrizona State
University Dental Anthropology System) ™, MU FEALRAEHIL, 1B “AMAId ik 1
WEL I A AT 19 T &R R AL
1.3 #ESRIT S EE

RIS %, THECH 19 A DA I MDA AE A0 I K S 3 AR o i) H A
FESEIEAE L, Sl A A2 K G Richard Scott A1 Christy G Turner 1T & A7 i H: 5 FoK
NBEF AR AR tH IR, it K b AN I 2P A TR AR IR AT B g5 5 A2k, IF
SO DA TR, B LSt S T P A ) B A ot A R P 2 7 A bR e B 25
AT LR M, TESARAT) 2 () () se 2 Wi A=) 24 FE B (The Mean Measure of Divergence, H!
MMD f8) ™, R 2R GBS 153 40 HT B 7 1A B S0 K S by AR A 2 B 4
J 53 DA K HAB N Z TR A A TE S22 R R

2 iR 5iTiE

2.1 FKEMHRABRN T EESRE

R 1P, GoKEEH AN 19 T A 00 & R B 23 00 I AN A I
RIPIPEZ e (P=0.128>0.05) . Z% RMEFH FriefbiffE S, 52 RELZE 4 P A/ E M S 282
Hl, RPAHEZE (13 86D A2 . g AR 2 2R BN AT 20 FE 9, R R
P 2 RAE(E 225 (P=0.896>0.05) . £5 BPTIR, SRAR AU /K b i o AN AR 2 A AR
AT R IEB N —3

PR CAAE 1R 28 U NS g0 e R Y, A FROAR ) 1) 2 04 0 e e BRARS AE w] LUK Sy
FEl N A TE AR 20 A R NSRS, B PR RKOE A HE /Western Eurasia. #0747/ EM
N /Sub-Saharan Africa. [ — ZE WM AR /Sino-Americas. 3&fih — K3 A £ /Sunda-
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Tab.1 Frequencies of 19 nonmetric traits in tooth crown and tooth roots from the Liushui Cemetery

WLGEREIR (M504 SRS PRI R HIBIEC (D B Frequency (%)
Trait (Teeth) Grades Breakpoint %{(K) 3 o 9 3 o 9
AR ) 5L Winging (UT1) 1-4 1-2 47 17 11 6 654 846 750
A5 T4 57 1 Shoveling (UT1) 0-7 3-7 36 2 0 3 10.5 0 429
[ 85 rF | T4 X047 % Double-shoveling (UI1) 0-6 2-6 35 1 0 0 5.6 0 0
F AU T 24 1A 4515 Tuberculum Dental (UT2) 0-6 1-6 36 14 10 12 100 100 100
[ AR U 328 7 1) Distal Accessory Ridge (UC) 0-5 2-5 48 25 12 7 962 857 815
A T F1 5 SUME 2-Rooted Upper Premolars (UP1) 1-3 2 91 24 10 6 490 357 429
A P 45 1048 Cusp 5 (UMI) 0-5 1-5 2 8 2 4 421 182 333
A — 5K IGAR Carabelli's Trait (UM1) 0-7 2-7 39 4 4 4 222 364 400
A F$ R Hypocone (UM2) 0-5 2-5 57 21 129 750 667 818
- ARAE ik~ HR 3-Rooted Upper Molars (UM2) 1-4 3 89 34 16 12 708 571 923
N AR 2 AR 2-Rooted Lower Canines (LC) 1-2 2 102 0 2 0 0 5.9 0
NS /4 75 0 22 28 Multiple Lingual Cusps (LP2) 0-9 2-9 64 11 7 8 344 368 615
RS — FI N4k Cusp 6 (LM1) 0-5 1-5 60 11 6 9 407 316 643
TFHEIER — I LR Cusp 7 (LMI) 0-5 1-5 59 2 1 0 74 53 0
R RRES — [ i % 171 440 Defecting Wrinkle (LM1) 0-3 2-3 87 5 1 1 122 34 59
TARER 114 — M 3-Rooted Lower Molars (LM1) 1-3 3 103 1 0 0 2.0 0 0
TNARES 1A Y4 4-Cusped Lower Molars (LM2) 4-6 4 81 21 14 2 538 583 111
MRS T AR 1-Rooted Lower Molars (LM2) 1-2 1 99 18 5 0 375 152 0
bR AETF 4 478 Premolar Odontomes (U&LP) 0-1 1 67 0 0 1 0 0 7.7

Pacific LA S5 — K- AR /Sahul-Pacific, AR 930 /K 22 3 fir Ak () BEAL B, ASC AT
FEEIERE T VUL AR [ — SE N BEAE O 32 o AR IR IR 1 2 R
Fr#E (K 2) , HApgEsRr AR 2 AL RS YRR 4L /Western Europe; JE Kk 41 /Northern
Europe; Jb3E4] /North Africa; W [E — SEM ABEE 204 1 [H - 55 4] /China-Mongolia; H
A4 4 [Japan (Jomon) ; H ASHLAC 4 /Japan (Recent) ; %< b 74 4A F) V. 41 /Northeast
Siberia; B PHAH AL 41 /South Siberia; JEPH LA 4] /American Arctic (Eskimo-Aleuts) ; P§b -
A6 LI 222, /Northwest North America (Indians) ; Jb3E - FgEE 25 2241 /North and South
America (Indians) o b, PUHENKTE AT A [7] Tt 5 At 1 XN IR P B 32 22 140 2F o A
HEASREE: BN Al F U7 DY SR B H I 2R DL S AH R i R AR oA SRR HE 2R . i v
- FRYNAHE ) A A AR BT ARAAE BRI - B i Bt i HL e . Bairp 1A
FIE NASE—FIA NI NRIGE— F R 4580, aies — F o SR B DL AR )
A AT AR BRI O A IS iR 2 PR B A AR R I
L, PR EE AR SR R A A R B TR AR AR 2R I -

D baitrh T KSR AR RO TR IR AR 72.34%,  BH A2 TR RR
M NAERI TP - SR H LA

2) bEA A GK SRR AR RO TUREE HELEE A 13.89%, - T-PHHBEKIE A
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FERI PR [ - SEPNTE B H I 2R 2 (7]

3) AR TR, K S AR PO IR AE LR A 2.86%, S PHERAL (3.8%)
B IR e I, /N TR T HARSAA (1.40%) Z AT E - ST H B
FENGE

4)  FRIES — 1T F A RN s K S A B IR AR I EE O 43.96%, 5 LR
(46%) IO HEIT, [T B - SS90 H G

5) BRIEE— S TR WK R AR R IOZ IR AE IR 33.33%, 5 HARAILL
41 (31.50%) IR, FF KT P8R A HE I H L2 G

6) RIS — R IRAR: KR AR E IGZ IR AE IR 30.77%, =i T V5 K
WNHEFIE - SEPNABER IR ETE T, SPERRAL (27.3%) (MR R A B .

7) AR U R SRR AR RO IURRE LR 69.66%, S EUAR H A
(68.90%) [1 H LR I 2k

8) NI A AAR : /K ZE AR RO TR AE A0 1.96%, LR (2.3%)
(1 HH IR 23 fe A A

9) AR —FIU NG TR EEH A O IURRE L% 43.33%, SR H A4
(42.7%) MR AR, JFH T E - LA LR .

10) FREE—F AR WK ZE M AR BOZIURRAE IR 5.08%, S5IbRk4L (5%)
(1 HH IR 23 fe A A

1D FREE— A 48 K S AR IO IURFE IR 8.05%, kR4l
(8.2%) WL N FAL . ARTER T HARZGAL (4.9%) Z AT - 290 A B
HILARE

12) FaEE—FA = K SEH A ROZ IR IE H I8 0.97%, HIbAE4] (1.2%)
IR B R, HH/NTRTA T E - SEM R IR E

13) AU HW IR KSR PO IURRE IR 45.76%, 5 R vEAAAR
WAL (54.2%) ML E AT . /N T PGSO A1 H 2

14) MRS A AR S AR T PR R Lo e RAE i 0 Y AR AE
AR REEER (P=0.028<0.05) , HINE/514 37.5% F115.15%.

15) B NETHT A 8 K S AR RO IR AR H IR 1.49%, HbdE4 (2%)
(1 R B R e A B

AT 320 b K S S PE RO R P — SEYN A (A1 2 A )
REFE B2, A SCHRI/KEM S 11 4067 b ABESET 7 MMD 18 (£ 3)
T R A F A BRRAE K S AR R A R 22 5, SO R IR AR ST
TS, MRIER 3 TP IR AT, FUKER AR S VG ROE AR o E—2e A2
[ EBAEAEA IR RS BRI DA SARRIE, b, 5 T b [ —SE I HE IR me P 4R I 21
Z IR RS2 E B 3 By (MMD=0.1507) , 5 HARSEGUZH 2 A 25 k2. (MMD=0.1724) ;
RGP E 2 ABE P R - S . AR LA K RAEFE{A R 4L, /K4l 5 785
I N2 TR PR AR A 27 R B T /N — 26, T 5 S 5 2 AR 2 1) (1) A ) 25 B 28 e R I

J T BRI EE T ARNE L AL ARABEZ WA TR, ASCKILE MG
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&I MKEHERALES 11 AXEEARR 14 TUFHEIENEMIK MMD &
Tab.3 The MMD analysis from the Liushui Cemetery with 11 other comparison groups

WE NE NA CM JO RJ NES SS AA NWA NSAI

LS 02715 02344 02448 03230  0.1724 03199 04832  0.1507 05725  0.6010  0.6350
vE: LS: WiAKk4. WE: W 4. NE: LB 4. NA: dvde 4. CM: #E-%F 4. JO: HARL L4, RI: HAAKL.
NES: ZALTMA T4 SS: FHMA LA AA: EMIMA. NWA: Wb - EEE %4, NSAL: ¥ -FENE R4,

3 4 ASOEFARRISEE AR 12 AE X EEARE

Tab.4 The sample names, sizes, and the brief information used in this study

% Fr/Sample Name  BI#UN  4fX/Time Period fij/1+/Brief Information

WAL R X SR (SR T2
ARE CL R S RIS R R

HMRE4/ILT 78 #H4-3000-20004F

e " FEMEEH . BRI TS . A L B
iy HRer iz o

VEIFAH/YH 35 BEA-10004E [F) A I AR- L Ak 2 AR ramapss B it ig 0.

EELA/NP 23 R EIN, B B sl B AL B R bk

W K ZE41/TIZ 68 POE I ] T TG T T P K S

LR GEU/IIL 62 AR AR 1 J LA PR e 3 1) 3 AR B R B 22 2 s

Bl B4 /1L.X 97 i L 30T, E S 40 e LR R RG24 Ble LL 3k OC 2 )5 1 St

TERM4/XWG 187 A 254500-50004F TR )1 LR gtk

i FIA4/MZG 28 A 2150004 [NE-JUE - Zanily Y Rispuisi|Re
E[1 /% [f)kalibangan (A JGH12500-17504F) |
lothal (23 JGHI24004E) duthl.

R SCWI 4/ 58 §Hi 4-4350-3350

NEESC B4 54 i ELIE T Y Harappa (A JCHT1S004E) |

Mohanjo-daro (A JGHTI26004E) ik,

B VT & (L3 i 1 7 19201114 Punjab. Hindu Kush. Kashmir}h[X LA [ 3

/H/A&P [y Peshawar}h [X .
Ennihis > = 2 ST TP W NE 6

e 5 A TERT3004F A L2004 %u ] 55 A AR 0 008 X S P TR AS [ AARE T
st

Chandman41/CD 97 A TG T004E-23 TG Hif4004F 2274 [H ff) Chandman 1547 S Ak 1l o

L PR T, E A ML B g . A . B EA Y. FERA ™.
T " BN EE ST PO B v A P fg il MY, Chandman 41 P Rk R
YA IR 12 AR 10 T002F oA 4RI R 2 T MMD (TR (R 5)

ML 5 kB g R A MK S AN RS 12 410 RN BE 2 ) FEA R AE A 3L
AW A iR E . (B, H5RTE A/ A4 (MMD=0.3670). 25X 34
(MMD=0.3785) 2 [al (f B B R0 . R 1 S0 I B A (R i B i /K 2t o AR N 53X 12 4y
RNBERIAH G R, dE— PRI BRI (& D o ARIEE 1 s, EF WAL,
Vi NS Y AN 87157 A R e 7 NS NINE & S o2 R AWANG £l 111 B2 O Y i v o S R A )
AR R, 5P, P B4l 5 Aedb it O Ll 2 [0 & — 2 R L AR AL .
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[A] [ 25% 57 5< 28 RA KA 1A T 3 P AL

XPIZFN R I DTIR ARG DL, A8
FH R 93 At R B 4 7 ik, R
FHUTHER 2614 3 85.51% R HT DU A A
T LA ELF 5 BT G 10 35
ZRrSE| =S R NPT DS
FR A PR e PR vl (3R 6 R

R L LAE 1 5 85 4 1
A TR T

S R7SHILEAAS e SR I | S5 = 0 N o = A
HEE TR, [FN, N
AR T2 1O 25 T DT ik 2 IR 2o

HRA P 2 7 7% 1 6 DY AR g

Chandman#i
EPfE 3CAR4E

S -
s
o~
R

MR EH
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1 FKEHS 12 BE RN EEAZ BFPREEE

Fig.1 The Ward’s method cluster dendrogram based on 10

PR3 2 A1 BT, K 5
RNRL 12 HHACAREZ RFA

FEAER I RE A e, RS =7 S S D R AR B Al b, L BRSOl AL, ]

dental nonmetric traits of 13 groups

=

WAT R U PR B ARG, L Al AR S TR A B

&6 FIE 11 IMIENE

HREFES

Tab.6 Results of component analysis

KT 1 2 3 4
LA 3.945 2342 1.255 1.009
TR (%) 39.451 23.422 12.546 10.088
SBUIRA (%) 39.451 62.873 75.418 85.506

PRI -84 AE B
AT T T A A 45 715 Tuberculum Dental UI2 0229 091 0,034 0132
LR H A 1R Cusp 5 (UML) -0.044 0.901 -0.084 0.292

B3 F kR G2 Carabelli's Trait (UMI1) 0721 0.462 0.084 0.153
LAES 14 =K 3-Rooted Upper Molars (UM2) 0.466 02 0.62 0.475
FEE AT F 475 I 2228 Multiple Lingual Cusps (LP2) 0.726 0276 0327 0.09
R Fi73R Cusp 6 (LMT) 0.648 0.577 20.117 0321
AR FIAEZR Cusp 7 (LMI) -0.095 0.107 0.709 -0.653
R A ES— M5 =H#E 3-Rooted Lower Molars (LM1) 0.897 0.103 0.119 0.281
NEEE - F1iA PUZR 4-Cusped Lower Molars (LM2) 0,949 0.075 0113 0.159

NS — FA AR 1-Rooted Lower Molars (LM2)

0.701 -0.102 -0.453 -0.126
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Fig.2 Matrix Distribution showing relationships of samples using dental morphological
factors identified by PCA
VE: LS: AR ILT: FAREG4A YH: B4 ; YP: BA M TIZ: (R E4 ;L 2724
LX: 24 ; XWG: T EH 4 MZG: JEFiA4 ;1C: B E X4 5 A/P: T8 i / BAEATE 4
XN: 4 4% %1 ; CD: Chandman 41

3 N 4
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Bioarchaeological Analysis of Bronze Age Populations of the Liushui Cemetery
Using Dental Nonmetric Traits
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Abstract: The Xinjiang Uygur Autonomous Region, located in northwestern China, has long
been a special area where populations may have originated from the east or from the west based
on previous bioarchaeological studies of human cranial variation. Earlier archaeological studies
from this region indicate that cultural exchanges occurred across this area during the Bronze Age
and early Iron Age, however it is unclear when and how such cultural exchanges or population

migrations took place.

The Liushui cemetery (2950+50 BP) located in Yutian County, Xinjiang, was excavated by the
Institute of Archaeology of Chinese Academy of Social Sciences between 2003 and 2005. Sixty-
five tombs are the first group of Bronze Age tombs and earliest cultural remains discovered at
the northern foot of the Kunlun Mountains and provided cultural data on the local inhabitants

in this region. We examined 111 individuals from Liushui cemetery. Nineteen dental nonmetric
traits were collected from each individual. We compared 15 dental nonmetric traits with those
from other regions of Eurasia in order to reconstruct population affinities of the study sample.
Population comparisons were conducted through Smith’s Mean Measure of Divergence distance
cluster and principal components analyses.

This study indicated that the Liushui group has closer affinities to people from southern Siberia
and the Black Sea area. It also suggests that human migrations from the west can be traced back

to as early as 3000 BP in southwestern Xinjiang.
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