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Abstract: This paper presents a study of the tooth wear, oral diseases and masticatory pressure
on the human teeth from Jiayi Cemetery (10"~2" Century BC), which is located in Turpan
City, Xinjiang Province. Results indicate that Jiayi ancient population had a heavy tooth wear,
while both their anterior and posterior teeth were suggested to be used actively during their
whole lives. Besides, their teeth show a remarkable and high-frequent oblique wear pattern,
which is especially obvious on their molars. We also found that very few individuals (1.6%
of teeth, n=1115; 18.8% of individuals, n=69) suffered from dental caries. Other oral features
and diseases, including antemortem tooth loss (43.5%), Calculus (71.0%), abscessing (46.4%)
and periodontal disease (37.7%) were also found to be common among this ancient population
(percentages by individuals, n=69). 9 individuals (13.0%) showed obvious mandible exostoses,
which means they had been under heavy masticatory pressure for a long time before death. The
low rate of caries indicates that grain foods were not that common in Jiayi people’s diet, while
oblique wear pattern is an obvious sign on the teeth of people whose daily staples are always
made of grains.

In order to analyze the oblique wear pattern of Jiayi ancient population, we carried a quantization
study which is built on the use of Wear Orientation (l,,) on their molars. Ethnological
investigations, archaeological findings and modern medicine researches were also considered
in our discussion of the factors account for the complicated wear pattern and oral diseases.
Clues show that Jiayi ancient population might rely much on hard foods, especially some kinds
of processed grain foods, to adapt to the tough environment and their nomadic lifestyle. This
hypothesis is likely to be the answer to the confusing features of Jiayi people’s teeth.

According to our conclusion, meat occupied a main part of Jiayi ancient population’s diet, while
grain foods were also among the important compositions. The tough environment in Turpan
Depression, as well as the unique food procession technologies to make food adaptable for their
nomadic lifestyle may have caused the hardness of daily foods for Jiayi ancient population, thus
led to the oblique wear pattern and heavy wear on their posterior teeth.

Keywords: Turpan; Jiayi Cemetery; Bronze-lron Age; Tooth wear

1 51 &

JF G BEFE (tooth wear) & 25 it dik Y+ 10 N B A7 L fes 2 RN A IR Z —,
T BRI W AN B 2 18] E kil CLLAnBEoF ) oS B W55 4 R W ot 45 fish P 3 1 1) 28 Rl
5 A AR BRE Mo A, BR LT KR it A DA R A A B R AR I — TR
TR R P

A BRI R A IR S, Fi RPN E BZRR, MEFROEK, Tl
MEFEB AR, BONIRES - BERSERAMET B W BEN 5 4 F 1k, izl i



- 440+ NI 36 %

BA— R, U5 AR A SR AR I ZE TR S . IR 5. &Yin T3,
A DR @ERRE. B NI &5 R PR RS R IR (0 F F >3 0 S5t 2 i BERE RO il %
DA 3 PR 2R 1 3 AT R V8 RE S B RAT TR — S TR WL 2 oy 4 ), B N 2T
HERE, W NRIVEAAREE . e EG TR 2R . RITE S o 2 e, R 2P 6
BEFET 70 BT IRAR 015 BRI 7 AR R B AR B 5 ) DL B 4 40 5 A o 56 A ) 16l 0 0 S ik
TR B BN A

B L0 1 B FEHEAT B AL AT /2 Broca, ARARIE SRS K T R AR IZ B A K T 4
Ay B i Miles i FH F1 3k 95 R PO AT 6% 22 0 DA v SR A1k 047 84 PO BIE % 0 92 U e 2F 143 B
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Tab.1 The statistic table of dental specimens used in the present study

11 12 Cc P1 P2 M1 M2 M3 587

Bwil 31 29 53 55 58 72 71 22 391

T 7 79 71 91 108 122 106 70 724
22 R TFTE

A% SR S 23 Smith 1 5E 19 8 Zukrik IR ZE M JE B 10 1A BE AR AT T e
Ao, @I TR SR B A B 3 B RS G AT JE B A W B R M TR A, IR
Z SR ARFEARA AT LR, BE MR AR 2= Hh 75 i — 2R 2 R R B 45 h A0
2B

A SCREF UGS 3 BE RE 45 4% (Average stage of wear, S) [T SR T OINRCE ¥
Bi: S=X6S; f—R BRSO E ot IR, S—AXT R BEFE . PRINRT JG 30 4 14 S FE
MBI EAXD N B-TTREE BN TR EBRSEgL (D, BT (upper
mandible) %5 2% Lt r,=S,,/Sy,, T #iil (lower mandible) %5 2% bt 1,=S,/S,,; S,— &7 — 111k
PRIBEFESEN, Sy— B —H NP EBRESR, Sy— FTaE—ThSE —HERF
PIBEFEEL, Sp— T —FH AR P BEAES I, RIS HE. BTSN G 3 = 141
P FE A5 0 AT EEAR Si1-Se/Swi-Swa=(S11+S12+Sc)/ (Swi+Sma+Sua) - B Si1=Se/Spy=Sina=(Sia+Si+S.)/
(SnitSmztSa)"

ST IR B b BRI H B IR 2 ) I R SCBS FE, AN ST 2% T Pechenkina 55 7 [k
P AR — 2 e 1L SO B 14 BE AR 58 v iR 9 F 14 BEFE 7 R i3 40 (Index of Wear
Orientation, &1C1E 1,0 » B E S5 H Scott A & 1 FIk 73 R R gi vt & FH UG 4 >R CRP
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SN A3 450 U 25 75 000 A 23 KL AT AR5 SR D= Kyt Xa) = K X) 7
2B AR AT b S R R T T IR B o 3 Lo (BN IEAEL,  JUAZE T 45 Fal S A 4%
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KU AR R IR

3.1 Y ERF R EFRER TR

K250 T IR A R AT BRSO R L B, R S AU A
P BERESON N 4.0 9. DN 1 IE I SF UG 8P B BE RSO0 PR IR ZE 3 = R B 45 4,
ARSCERE T HRA AL A ACRA., R ERA Y HR LA P A R R AR
RYERERALE 2 AT R (R 3D, FFlIE VPSS il (KD . 44



4 14 G AT AT T R A M A — LR AU O U B +443.

HARA ORI ZE AR T

BB G AL IRAEAR B 75 SR PRIEATE £ = 7 938 sE b X 35 ] — 2R A i A
I 55 e 2 i (o T A7 0] ke 8 v B85 A A e AT IR, 2001 47775 #5238 55 Jas,
RIBEFE 2 NP AR MERRS, ZHCEEHRPRZEEAE . s Pk B &
Mo KA L R R ESE EL B A, 1988 SRS BHELZR T R M. 12 AL I BB SR SR A P 4
AR WA BRI BRGNS, HEHEA. ¢ D% E P Eibdst
EEMEAE, S%EAR. B NEE®. C0 N RN R FRRAEE NS HEE
M, AH B O AT R R ok B B A AT T R AL L B A I 7 0 LA TR
AREEEE 22T Y0 200 km, 1999 EFL TG EE 12048 80 J, AR RS, HAR. WS
FeGigiih s . BRI B 2 A B8, A ISR K RANTE & B, R e A
S RO A B O AR T B, HE IR AT AT .

KSR BE A T N 52 0 AR T ADUIE, 1995 4 A i Bk [ A 5 28 110 SRR, BE 2R
LA as N, =2 —WEFRPORDUE . FEEE . ARYESCICTER M, AR ZE R RN
RLVRNZTFNE, BHOL IR AR L B,

WNTR 2 b A PHTURIE— Ab WOH A7 A 38 2245 21 04 Jo () B 2230 bk AR 8kt 4 1)
A THEASMEYEAE, FERACHANRETF RSB, KEREFREED 7K
IR, BLAMESE AR N i — Kb ok B

VG LLg bk T H R AL B BN BOKAL R, 2005 448 i KRB R = N RVE, Hodh
75 9 FEL B S48 0 A 2 B3 28 A BB AR B FIAR 35 0 3=, FF R B — e MU (0 3 7 0
BIEH IR B IZ AR @A EA LU EEZ, MM 5 A 2 ) B

& 2 INKEHE R I BEFRER S R BT
Tab.2 Average tooth wears and frequencies of different wear stages for all tooth types of Jiayi population

2 I 22 v

P FEFEIN IR ) S s

1 2 3 4 5 6 7 8 FEZU
I* 0.0 12.9 16.1 25.8 29.0 9.7 0.0 6.5 43
I? 3.4 24.1 6.9 31.0 20.7 6.9 3.4 3.4 3.9
o] 0.0 18.9 17.0 15.1 34.0 5.7 5.7 3.8 42
p! 36 255 20.0 36 55 29.1 12.7 0.0 42
p? 6.9 25.9 17.2 5.2 5.2 155 20.7 3.4 42
Mm* 0.0 0.0 19.4 1.1 26.4 13.9 19.4 9.7 5.3
M? 2.8 225 31.0 9.9 211 2.8 9.9 0.0 37
M3 40.9 9.1 40.9 45 0.0 45 0.0 0.0 23
|1 0.0 24.7 13.0 195 29.9 26 6.5 39 41
1, 5.1 215 15.2 24.1 20.3 38 6.3 38 39
c 1.4 12.7 25.4 25.4 15.5 11.3 5.6 2.8 41
P, 7.7 25.3 9.9 28.6 13.2 13.2 2.2 0.0 36
P, 10.2 315 13.0 222 13.0 10.2 0.0 0.0 33
M, 0.8 0.8 11.5 27.9 13.9 221 205 25 5.1
M, 4.7 9.4 34.0 9.4 18.9 8.5 13.2 1.9 42

M, 14.3 28.6 28.6 12.9 7.1 43 4.3 0.0 3.0
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Tab.3 The average tooth wears for the five groups

— _E45i (upper mandible) 4 (lower mandible)
- 1 12 C PL P2 M M2 M3 11 12 C P1L P2 ML M2 M3
Hr SR Rk 43 39 42 42 42 53 3.7 23 41 39 41 36 33 51 42 30

B IR 44 38 38 37 43 53 3.8 25 41 39 40 36 36 50 40 31
W5 KR A 39 36 36 39 39 59 4.7 30 38 38 31 40 39 54 45 31
TS R 35 31 36 33 35 46 3.4 25 37 35 38 32 34 45 40 27

T vt e 2 39 35 35 32 24 35 3.3 13 32 33 29 25 26 43 33 20

L
T

£

1
I1 12 c Pl P2 M1 M2 M3 Il 12 ¢ PI P2 MI M2 M3
— M eeeee EaHaE - —AREKRAE =« AHTEME =—=HARELE

| EHAE L. TOFEFIEFRFRDHITLE

Fig.1 The distribution diagrams of average tooth wears for the five groups
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AN XY B, IR AR AR ZE R TR R A I (1 2) .

W 2 o, BRvG AR BE K B afeKoE R, RIS B AR A TS
FEZEILL R AR, Hogx 4 i AL B A AT B0 RO . P8 L2 2F 1A
FEREAR I b AR A0 2 1A B MR T T T A A A AR R A S ORI N
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Tab.4 The indices representing tooth wear differences between anterior and posterior teeth

— 1/M1 11-C/M1-M3
AR
I A5 BN I fi A
HrENRZH 0.81 0.80 1.10 0.98
Hram e AL 0.83 0.82 1.03 0.99
5 KSR 4 0.66 0.70 0.82 0.82
TR F A 0.76 0.82 0.97 0.98
=N E 1.11 0.74 1.35 0.98
1.5 1.2
A 4
_t ﬂ’ﬁﬁ@“ﬂ[ ° [ ] HJ‘HP“',lll-ﬂ
1.3
ﬁh): J: 1
= ) &R
A 11 L o = ——
E ¥Jfﬁ5{ﬁ-}i=é’ﬂ [ E B , ®
o W FE K @ =038 | HERA @
= 09 IR E R4 @
FHKRN @
il Tt o MR
0.7 ' * ' : 0.6 . .
0.6 0.7 0.8 0.9 1 1.1 0.6 0.7 0.8 0.9
T 11-C/M1-M3 Tar 11/M1

2BHRAL. TRERZIERSHE

Fig.2 Distribution diagrams of the indices representing tooth wear differences

3M147 R B
Fig.3 The oblique wears on M147
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B, BEDMNVE T Ik 68 B4k (b —BIHERATEE AT BT fRA7F5E
GFE) ML M2 18 Lo {8, FF R AR 73 B 804 1IBM SPSS 21 XFZ NBER L, BT 7 AHOC
PERSER, DAIRNTIZBUE S0 SR BAAE R 0. o, X R R 2 koS A
ARG T, o A A L e N PR REA, RS HME (A B AR BB 2R
SRS MR T E AR CRIEEES AN |, (B [AIZRMEAH ¢ R B r 17 VEAS 36 79 3 [A) 2 75
I B R AR

ARG AR, 4R ZHMER EARFAK 1,,<0, FHFAY 1,0 (£5) . ZABEAK
() Lo TELFTAEIX (] -12<1,,<9;5 505 [1o[>6 1E Aot 2 (bR, T 367 i i Hh il dsh ™ &
T 7.63%. R 1, “TRIME A AR B AR HR 43 AR B A ZE b R B B U L
TN U R AR ) AR, X S A R W TR B YIS A A . MRS r
IHTRIAZNEEN |y S5 FRAAAE R E IS BOZFEAR tA I N EoR, Z AR
PR, (R EW S, TN L, EUAEREEER GR6) .

T aE R AR S M R A B RE L R S R, AR SR T R SR
. ERA. AR DL L v M, AR R I R e A 3 R A
FE (5% 4

AT L Z R/, N T RS AR 1, [ AR EHAAEREEESR, AT
SR H IBM SPSS 21 X} 54N i AR HEAT | Z M AR IES HUG 5, B Kruskal-Wallis #6556 (£
7 . WRIERT, ARG ROE p EH/NTETREEKE aff (00D , MIE4EF
i (RIZANSERAATLREZER » WS ERAR |, BEom e R EEER.
Ah, BT BARNMEZER S BRI 2 R R IEL, R 7 FHIH I 4 AR
H7R AT DA B 6 /N ELEH P 2 R E BB I A 2 5% . 25 TR, & ARAE ) 1, °F
YE 2 m B
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Tab.5 Average of |,,,quantities and percentages of serious oblique wears on M1 and M2

Hl A ML AR M2 AR ML AR M2
Lo “TH1H -3.23 -2.36 2.70 213
71 5 151 % 9 8 7 5
s 75 69 116 107
B 12.00% 11.59% 6.03% 4.67%
& 6 LT L, ESFRAMR XN
Tab.6 Test of correlations between |, and age; I, and sex
il T
LEPRER OS]
St otk S ok
HHERBIHXE RS (D 0.268™" 0.367"" 0.030™" 0.064"
FE -2.849 -2.782 2.713 2.157
PRtz 2.627 2271 2.019 1.598
5 1 B AR t=-0.163, EREHEER " t=2.273, HEEMER

(i

***p<0.05)
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xR7BEEHERAN, BERESHEFHNEEMREER (Kruskal-Wallis 12538)
Tab.7 Results of K-W test showing the significance of differences between the |, of 5 groups

BRIl .
— —— —— — K-WHiitit | #spf
PG | WA | BRI | ASEACRA | Lpe
FaiiM1 89.30 137.68 118.28 139.66 153.93 28.919 0.000
_EAiiM2 170.46 95.45 88.94 105.18 15.50 133.873 0.000
NAIM1 164.72 112.80 130.68 85.80 113.63 32.880 0.000
TNAIM2 154.48 148.28 134.36 79.24 97.12 35.375 0. 000

(iE: EFMAKTF 0=0.01)

=8 HHKRA L, FHE
Tab.8 The average |, of the five groups

, o FH1E
FEAA — - - -
LML M2 M1 FHIM2
BRI -3.23 -2.36 2.70 213
BT BRI -1.75 -1.17 1.56 1.87
B A -2.25 -1.48 1.89 1.63
RESp &Yl -1.71 -0.75 0.83 0.41
Ly P i -1.33 -0.88 1.68 0.88

S, EF T HITE S T &R LML, M2 19 1, SFIME, PRk S inik 4 ik
TN (k8 |4 .

e 4 s, KA B TR AR L RIZEXIE B EE LA 4 AN AR S, IX R W INAK 1
Ji R AU FELE 5 AN AN RIS ROV 2 o ACRALER L& M1 LU Jir A2 s v 4,
HAx 3T o EXHEIYAE T 5 AR AP R ARACT,  RIZKCOR 2210 i B 10 i 2B AR AR AR
RIUAPE . HAR 3 ELLI Lo X 2045 W 2 7 A K

BB, 3 A aE AL i e P AR R R B AR b 18 B LA T A AR M D T e A
KA RARIAS N R . MW TR WAL 22 5 N AR A & T B A D S ) R
A B SRR R R 3 AN LA MO A GBI AEE Fh 512 I A 265 A B
BONRE R R, X — SRR AR RG0S % S AR N R
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