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Abstract The perrnanent teeth of the skeleta1 remains from l8 sites in the mainland Japan in

the early to late Jomon period were collected. On these perrnanent teeth, mesio-dista1 diam--

eter and the bucco-lingual diameter were measured. Tlie site being a basic unit for the anaiy-

sis, the statistical features were examined differently according to sex. The t-test was canied

out to compare the differences in the mesio-distal and bucco-lingual diameters among the
sites. The Mahalanobis generaIized distance was perfonned to determine the morphological
distances between the sites as well as for creating the dendrogram. In general, a larger mor-

phologicai distance was observed in male samples compared to the female samples. In males,

larger differences were shown in the mesio-distal diameters of the mandibular teeth and in the

bucco-lingual diameters of the posterior maxillaly teeth, whereas in the female, notable dif-

ferences were found in the mesio-distal and bucco-iingual diameters of the upper canine and

upper first premolar. Many of the dental traits of the earlier part of the Jomon period were

observed to be greater than one standard deviatlon of the "3omon people", indicating greater
variation existed. The Mahalanobis generalized distance showed no significant distance among

the sites in both males and females. In the dendrogram, clusters tended to be formed by the
sites that are geographically close to each other. The univariate analysis showed that the tem--

poral difference could lead to morphological differences. Mahalanobis' generalized distance
in, contrast, suggested that geographical vaiiations in dental metrical traits were very low. As

a conclusion, when the multivariate analysis is utilised for the inter-site variations of dental

metric traits, the individual site (or personai) information tend to be deleted or disappeared.

Therefore, there would not be any problem when an issue concems the "Jornon period'1 How-
ever, the univariate approach allows more detailed analyses (e.g. determination of kinship
within a site).

Key words Neolithic, Crown size, Dentition, IV{igration

Introduction

    No archaeological evidence of immigration from overseas has beeR discovered dur-
ing the Jomon period although it occurred in the pre--JomoR period aRd durtng the latest

Jomon to the early Yayoi period. Therefore, in comparative anthropological studies based

on skeletal remains researchers have not considered geographic and temporal variations

within the "Jomon people" when comparing remalRs from other periods or from overseas
populations, despite the fact that the Jomon period lasted for about lO,OOO years (from

13,OOO BP to 2,300 BP).
    In contrast, several studies reported variations in skeletal remains during the Jomon
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period. Ogata (1981) showed differences in the cranium between the skeletai remains
from the earlier stage (i.e. the earliest Jomon and the early Jomon) with gracile crania, and

the later stage (i.e. the middle Jomon, the late Jomon and the latest Jomon) with robust

crania. He ascribed the difference to diet, that is the people in the later stage Jomon period

had more constant food resources than in the early stage Jomon period. Furthermore,
meuical or non-metrical studies of the crmium or dentition of the late or the latest Jomon

populations showed considerable variations between sites (i.e. Mouri 1986; Hashimoto &
Baba 1998, 2000). Kondo (1993, 1994) reported that the inter-regional variations of the

cranial rr}etrical traits were almost the same as intra-regional variations in the Kanto re-

gion during the rr}iddle to the late Jomon.

   The kinship of human rerr}ains was investigated from dental measurements. Hanihara

et al. (l983) determined the kinship among the remains from Uwasato in the early to the

middle Jomon period using Q-mode correlation coefficients of mesio-distal tooth diam-
eter. Comparative study of dental measurements between different ritual tooth ablation

type groups within a site showed that uxorilocal maiTiage was the common conjugal sys-

tem, and the place from where the husband came from was limited on Tsukumo in the late

Jomon period (Hashimoto & Baba 2eOO).
   The dental measurements of remains from the Jomon period were studied in corr}--
parison with remains from other periods or from overseas populations with no consider-

ation of geographic and temporal variations within the "Jomon people". Even though
dental measurements can help determine kinship among the remains. In this study inter--
site variations of dental measurements are investigated using the earliestto the latest Jomon

skeletal remaiRs from mamiand Japan. The biologicai problems of ignoimg any geographic
and temporal variations within the "Jomon people" are discussed in detail. In this study a

site is the basic unit for analysis, and the regioR's name is for the place where a site

sltuates.

                       Materials and Methods
Materials
   In this study dental remains of 542 individuals from nine of the earliest to the latest

Jomon sites in mainlaRd Japan were investigated (Fig. 1, Table l). Five sites are iR the

Tohoku region (i.e. Obora, Nakazawal}ama, Hosoura, Sanganji and Ebishima), six sites in

the Kanto region (i.e. Nakazuma, Kasori, Ubayama, Horinouchi, Yoyama and Kuroya),
five sites in the Tokai region (i.e. Yoshigo, IRariyarna, Ikawazu, Hobi aRd Karekinomiya)

and two sites in San'yo region (i.e. Tsukumo) (Fig. 1).

Metheds
   The mesio--distal and bucco-Iingual diameters of the permanent deRtition were mea-

sured in accordance with the criteria established by Fujita. (1949). Available left side teeth

were measured individually, but if a left side tooth was missing, its antimere was mea-

sured, as there has been found Ro significant differences betweeR sides for the same kind

of tooth (Doi et al. 1986). Teeth from rnedial incisor to the second molar were measured,

omitting the third molars, because of large variatioRs in their size. All the measurements
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were takeR with a digital sliding caliper (calibrated to O.Ol mm).

   A site being a basic unit for the anaiysis, the statistical analysis was done separately

were examined for each sex. The t-test was carried out to compare the differences iR the

measurements of mesio-distal diameter and bucco-linguai diameter among the sites. When
no significant difference of variance between two sites was shown, the Student's t test was

applied. And when a significant difference of variance was shown, Welch's t test was
applied. For determining intra-site variations, z-scores were calculated based on the aver-

age data of the "Jomon people" showR by Matsumura (1995).
   For determining inter-site variations, the Maharanobis generalized distances were
calculated. The mesio-distal diameter of Pl, P2 and M1 for males and the bucco-lingual

diameter of Pl , P2 and M1 for females were selected for the calculation of the Mahamobis

generaiized distance, and as many sites as possible were analysed. Therefore, all anterior

teeth (i.e. upper and lower l1, l2 and C) were omitted, since ritual tooth ablation was a

very common custom during the latest Jomon and usually anterior teeth were extracted
(Haninari 1986). Not so many mandibles remained at the sites, so mandibular teeth were

excluded. Furthermore, Doi (1986) showed that correlation between Ml and M2 was very
high, so that M2 was also excluded.
   Using the Maharanobis generalized distances, the dendrogram was made by the mean
group method of the cluster analysis.

Results

   Z-score of male samples compared with the average data of the "Jomon people"
(Matsumura 1995) is shown in Figs. 2 and 3. Hosoura (in the Tohoku region in the early

Jomon period) rnost of the mesio-distal and bucco-lingual diameters of the entire denti-

{ion were smaller at one standard deviations or over than the average data of the "Jomon

people". In Yoyama from the Kanto region in the late to the latest Jomon period, most of

the bucco-lingual diameters of maxillary dentition were smaller at one standard deviation

than the average data of the "Jomon people". In Horinouchi from the Kanto region in the
middle to the Iate Jomon period, most of the mesio-distal diameters of maxillary dentition

were larger at one standard deviation than the average data of the "JomoR people". In

Tsukumo from the Safi'yo region in the late JomoR period, the mesio-distal and bucco-

lingual diameters of the anterior teeth were larger, aRd those of posterior teeth were smaller

at one standard deviation than the average data of the "JomoR people". In Yoshigo from
the Tokai region in the latest Jomon period, the mesio--distal and bucco-lingual diameters

of the entire dentition were smaller than the average of the "Jomon people", especially the

measurements of anterior teeth were at one standard deviation. Many of the dental traits

of the earlier part of the Jomon period were observed to be greater at more than one
standard deviation than the "Jomon people", indicating that considerable variations ex-

isted in size of teeth before the middle Jomon period.

   Z-score of female samples compared with the average data of the "Jomon people"
(Matsumura 1995) is shown in Figs. 4 and 5. Most of the mesio-distal and bucco--lingual

diameters of the entire dentition were smailer at oRe standard deviation than {he average
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of the "Jomon people" in Yoshigo, Yosekura (in the San'yo region in the earliest jomon

period), Nakazawahama (in the Tohoku regioR in the early Jomon period) and Ebishima

(in the Tohoku region in the middle Jomon period). In Tsukumo the mesio-distal and
bucco-lingual diarr}eters of the anterior teeth were larger, and those of posterior teeth were

smaller at one standard deviation than the average data of the "Jomon people", thus the
sarr}e tendency is found as the male samples. Many of the dental traits of the earlier part of

the Jomon period were observed to be greater at more than one standard deviation than the

"Jomon people", indicating that greater variations existed in the size of teeth before the

middle Jomon period.
   Larger morphologicai variations were observed in the male sample when compared
with to the female samples (Tables 2 and 3). In rnales, larger differences were shown in

the mesio--distal diameters of the mandibular teeth and in the bucco--lingual diameters of

the maxillary posterior teeth among the sites, whereas in the femaies, notable differences

were found in the mesio-distal and bucco-linguai diameters of the upper canine and upper

first premolars. A significant inter-site difference was observed, always the two sites in

different regions and periods both for males aRd females. In other words, when compaiing

sites in the same regions and periods, it was very rare to observe significant difference in

tooth size.

   The Mahalanobis generalized distances calculated with the mesio-distal diameters of

upper Pl, P2 and Ml among the sites in male samples (Table 4). Significant differences

were observed between Tsukumo and the other sites, between Ubayama and Hosoura,
Ubayama and Yoshigo, and Yoshigo and Nakazuma. In addition, the Mahalanobis gener-
alized distances were calculated with the bucco-lingual diameters upper Pl, P2 and Ml

arnong the sites in female samples (Table 5). Significant differences were observed only

between Ubayama and Ebishima, and Ubayama and Sanganji.
   The dendrogram of male samples based on the Maharanobis generalized distance
applied to the mesio--distal diameters of upper Pl, P2 and Ml is shown in Fig. 6. A cluster

was formed by sites in the Tohoku and Kanto region (i.e. the Tohoku region:
Nakazawahama, Ebishima, Sanganji and Obora; the Kanto region: Nakazuma, Ubayama,
Kasori, Kuroya and Yoyama). Four sites in the Tokai region (Hobi, Ikawazu, Yoshigo and

Inaiiyama) were connected to the Tohoku and Kanto cluster. Hosoura (the Tohoku region,

the early Jomon) aRd Horinouchi (the Kanto region, the middle to the late Jomon) were

connected to the cluster. At last Tsukumo from the San'ye reglon in the late Jomon cen-

nected to the cluster. The deRdrogram of femaie samples based on the Maharanobis gen-
eralized distar}ce applying to the bucco--lingual diameters of upper Pl , P2 and M1 is shown

in Fig. 7. A cluster was formed by sites in the Tohoku region (i.e. Nakazawahama, Ebishima,

Sanganji and Obora). The Kanto, Tokai and San'yo sites (i.e. the Kanto region: Nakazuma,

Ubayama, Kasori and Kuroya; the Tokai region: Hobi, Ikawazu, Yoshigo and Inariyama;

the San'yo region: Tsukumo) formed another big clusten Only Yoyama from the Kanto
region in the late to the latest Jomon was distant from the other sites. In the Kanto, Tokai

and San'yo cluster, the Tokai sites were close together. However the Kanto sites were

separated out to two clusters, one was formed by Ubayama and Nakazuma, and Horinouchi

went together with the San'yo site.
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Fig. 6. Cluster analysis of the Mahalanobis distance using male samples. The Mahalanobis distance matrlx is

based on mesio-dista1 diameter of upper first premolar, upper second premolar and upper first molar.
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Fig. 7. Cluster analysis of the Mahalanobis distance using female samples. The Mahalanobis distance matrix

is based on bucco-lingual diameter of upper first premolar, second premolar and first molar.
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Table 2 . Inter-site differences in male samples using t-test. When no significant difference of variance

between two sites was shown, the Student's t test was applied. And when a significant difference of variance

was shown, the Weach's t test was applied. Lower part is bucco-linguai diameter and upper part is mesio-distal

diameter. Bold iiterature indicate significance at the 59o level. Abbreviations indlcate following site names:

EB: Ebishirna, HS: Hosoura, NKH: Nakazawahama, OB: Obora, SG: Sanganji, NKZ: Nakazuma, UB:
Ubayama, KS: Kasori, HR: Horinouchi,YY: Yoyama, KU: Kuroya, TS: Tsukumo, HB: Hobi, IK: Ikawazu,
KRK: Karekinomiya, YS: Yoshigo, and IN: lnariyama.

Upper First Incisor
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O.34 1.12
O.09 1.IO
2.43 O.59
e,08 3.32
e.32 l.76

    l.68
O.03

O.36 l20
021 e,62
o.li e,os
O.34 e,99
o.ll e,os

O.31 e34

1.58 O.41

2.63 O.62
2.75 O.05
O.84 O.26
2.l3 O.5I
2.43 e,32
l.16 4.61
2.37 e.29
l,85 O.52
1,60 O.09

086 1.ll
    2.92
O.77

1.es o.7o
O.ll O.66

ID3 O.72
O.79 O.23

O.l4 1.l5
O.Ol 2.47
O.44 2.78
O.82 O.27
O.97 i.69
O.41 2.97
5.17 2.15
O.36 2.01

e.74 1,78
e,29 O,67
1,16 O.94
2.70 1.02
O.71 2.46
    2.34
1D5
O.Ol 1.05

o.4o g.n

O.17 e,61
O.03 l,09
O.48 O.64
O.44 O.l3
O.85 O.Ol
e.26 O.75
4.08 3.76
e.24 O.72
O,34 O.l4

O.l3 022
2.18 l.09
2.56 2.64
O.53 e.61
O.07 l,ll
2.33 2,l5

    O,96
O.42

Upper Second Incisor

EB HS NK}{ OB SG NKZ UB KS }{{R YY KU TS HB lk KRK YS rv
EB
HS O.26

NKH l.24
OB 3.69
SG 2,14

NKZ 2.16
UB 2.79
KS 1,81
}IR 3.19
YY e.71
KU 1.75

 TS 1.07
HB 1.60

 IK 1.69
KRK 1.50
YS O.58

 M 127

O.29 O,49
    O.31
1,67

424 2.68
2.18 O.76
1.74 O.75
2.30 l.10
1.60 O.28
3.l8 l.93
O.69 O.19

221 O.57
O.94 O.04
1.62 O.02
1.47 027
1.46 O.17
O.59 O.41
1.14 O.07

l.64

6.e4

6.e4

llii

O.75 ID8
O.83 l.l2
O.81 l.2S
2.12 O.64
    l.12
O,39

O.55 e27
e.49 l.05
l,25 O.74
O,76 l.ll
O,27 O.42
O,53 l.08
O,96 l.28
e.43 l.04
O,56 e.85
1.l3 2.45
O,57 l.08

2.79 e.72
l.98 O.22
4.63 e.l4
1.73 1.45
2.23 O.36
2.52 1,52
    3.31
l.41

O.72 1.69
l.42 O.S7
O.69 O.l7
i.32 O.27
l.77 O.46
l.36 O.02
l,21 O.13

2.49 120
!.39 025

o.s3 e,se
l26 4.93
l.49 S.78
O.72 18.8
O.80 3.75
O.02 6.41
l.ll 7.23
e.82 2.96
    1.58
1.45

1,49 O.49
1.32 02S
2,34 02g
1,54 O.56
1,67 O.38
1,92 O.23
1,51 O.31

l.52 2.13
223 l.51
l.38 2.45
O.64 l29
2.31 2,ll
l.43 l.59
O.02 O,65
2.le 2.IS
l.04 098
1.75 3.33

    O.33
e,27

e.ss o.os
e,l4 029
e.27 O.ll
e.75 O,68
e.2g o.o4

e.67

e23
O.27

1.l8

025
1.24

2.83

O.07

O.66

2.30

l.74

2.34

O.45

026
O.67

O.14

O.49 O.43
o.oe e.o6
o.2e o.o6
l.46 1.72
e.59 O.59
1.86 1.39
3.6e 2.6e
O,33 O.20
O.92 O,96
2.33 1,77
2,07 2,l2
2.94 2,05
O,35 O,23
    O.07
O.I4

1.24

O,26

llililA

O.74

O.08 O.75

iiiiii
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[rlable 2 . Continued.

Upper Canine

EB HS SG NKZ UB KS HR YY IK KRK YS
EB
HS
SG

N]KZ

va
KS
lk
vy
lk

KRK
ys

O.04

1.09

2.12

2.16

O.89

2.67

O.I5

O.35

O.l7

O.16

1.42

O.94

3.15

3.18

l.37

6.04

e.42

O.64

O.l8

029

O.40 2.14
5.17 3.IS
     l.51
O,07

028 O.35
lr03 2•33
O.65 O.92
I.17 2.03
l.41 2.62
Oa76 1-71

128 2.84

e.48 O.83
5.76 5.54
O.4e 2.51
2.74 O.l6
     2.83
2.56

Oa69 2•24
2.06 O.76
2.62 1.38
l.77 O.52
2.98 O.94

O.71

5.58

O.92

O.79

O.49

1.40

4.66

3,4S

1.60

2.32

l.09

2.43

l.08

O.03

l.39

o.e6

O.58

O.66

O.09

O.03

l,26 125
2,73 1.72
2.86 l.27
O.78 O.49
2.4e l.90
l.62 O.33

13.4 O.77
O.53 O.27
     O.l6
O.43

O.54 O.08

1,65

O.72

I.37

1.l8

2.04

l27
l.98

O.64

O.59

O.41

Upper First Premolar

EB HS NKH OB SG NI<Z UB KS HR YY KU TS me K ICRK YS rv
gl  .2 .,

ilil

3.18

ii 7

O.04 l.83
1.74 4.56
     O.84
e.15

O.12 O.Ol
O.90 O.62

l2e O.86
O.51 028
O.84 O.55
O.47 e.54
122 Oa59
2.23 O.99
O.08 O.08
O.54 O.61

O.l8 021
O.39 O,42
O.27 O.32

e,55 l,07
4.51 4.6e
028 O.56
1.74 e.87
     O.76
1.01

1.30 O.39
O.33 O.78
o.4s o.eo
O.40 1.26
O.74 O,S3

l.97 l58
O.ll 1.44
O.61 2.48
O.24 O.92
O.71 2.73
O.48 1.88

2.59

S.92

l.26

O.33

2.79

2.94

1.l4

O.l6

1,59

1.07

l.47

1.87

3.03

1.17

3.e2

2.22

l.40

S.34

O.65

O.93

1.09

O.25

2D3

O.46

O,95

O,70

l.92

e.63

l.56

O.60

1.26

O.97

029 O.78
2,71 l.86
O,l7 O.40
l,22 2.10

eD5 1.44
O.46 1.81
1.58 3.e7
O.70 2.l7
     O,81
l.21

O.l4 1,68
O.74 2.5e
O.87 O.54
l.48 O.04
e,sg o.o7
o.gg o.e6
O.84 O.03

O.67

3.20

O,35

1,03

O,39

O.12

l.25

029
028
l.14

1,84

1,72

3.56

e,52

3.16

1.71

O.02

107
e.o6

O.78

O,31

O.74

l.85

O.86

O.13

O.46

O.30

2.16

2.41

l.ll

2.36

2.33

O.22

2.91

023
l.IO

O.l9

1,02

2.99

1,03

O.07

O,86

e.34

O.17

O.90

O,30

O,76

O,S2

ii

O.l3

O,IO

e.og

il

z6g

ilil

O.l6

iiii,ii

Upper Second Premolar

EB HS NKH OB SG NKZ UB KS HR YY KU YSR TS ms m KRK YS m
gili

'ilil,

2.l6

11ilill

O.41 l,32
7.47 2.79
     O.98
O.48

O.45 O.07
O.68 O.51
l.90 121
O.65 O,31
1.71 2.13
O,23 O.32
O.34 O.26
O.66 O.30
O.97 O.71
O.39 O.47
O.97 O.52
1.19 1.77

O.63 022
O,88 1.15

e.03 l23
4.47 4.58
O.71 O.41
2.03 O.83
     l.54
O.8S

l.91 1.73

O.62 024
3.l8 2.39
O.39 O.81
O.30 O.73
O.51 O,OO
1.24 O.96
O.60 1,65

l27 O.69
2.54 l,57
O.68 O.02
1.75 O.84

I.42

3.9S

O.66

O.22

1.77

O.98

e.39

l.36

l34
128
O.76

O.52

2.7S

O,39

e.3o

l.le

O.68

e.88 O.78
4.84 6.19
O.17 O.70
1.21 O.48
1.l7 1.33
O,55 O.l2
l,20 026
     O.43
O.73

O.39 2.87
O.86 3.IO
O.l2 1,44
O,70 020
O.91 3.16
O.16 O.89
O.57 l.67

023 O.96
O.e8 2.49

O,24

O.93

O.63

1.32

O.41

128
1,3I

l.08

O.91

O.16

O.53

O,68

e.o4

O.60

2.57

O.33

l.61

O.73

O.84

1,46

1,98

1.25

l.97

1.84

1.88

l.68

e.38

O.48

l.44

O.13

1.83

2.64

1,l9

l.54

1.72

8.04

l.90

O.26

2.83

1.l9

O.47

1,68

O.99

l.81

2.84

O.56

O,88

O.27

1.01

O.Ol

O.49

e.97

4.74

OAO
O.38

1,47

e,34

O.36

O.63

O.06

O.95

1.40

O.61

l.43

O.65

O.39

l.16

O14

'l

lJ3
2.82

1.l7

2.39

iiiiii

O.68

O.S2

O.12

iiii

z?l

ll

O.57

'li/lii
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[llable 2 . Continued.

Upper First Molar

EB HS NKH OB SG NKZ UB KS HR YYKU YSR TS HB lk K}(K YS rv
iiii

iiil

1.29 e.l8

    2.49
l.le

O.31 O.62
l.41 O.l8
e.89 2.l8
o.o2 1,e7
O,56 O.55
1.l4 l.76
1.00 O.Ol
O.36 O.39
O.75 l.49
O.97 1.92
O.02 1.15
O.!3 l21
O.36 1.17
O.71 O.l8
O,87 1.58

O.Ol

1.57

023

'i

O.10 1.46 e.89 O.l5 l.35 1.61
3A6 3.62 2.51
O.32 O.78 O.40
O.l8 1.09 O.64
    2.62 l56
3e39 O,56
l.62 1.44
e.70 2.l5 O.78
2.35 O.55 O.93
O,l6 2.l2 1,05
O.49 1.10 O,36
2.22 025 O,88
2.93 O.44 1.31
1.66 1.l8 O,06
1.86 l.12 027
l.64 O.28 O.39
O.19 3.06 1,55
2.77 O.61 l,S5

1,l8 O.43 O.9S
O.30 1.17 1.69
O.e9 O.99 1.37
O.38 O.77 l.50
2.08 O.91 4.10
1.37 2.60 3.eO
    1.49 l.69
1.30 O.13
O.53 l.55
o.o3 o.ge o.3s
l.30 O.24 l.40
l.83 e.24 1.85
O.76 O.98 l.11
O.99 O.82 l.19
O.82 O.57 l.07
O.43 l.15 O.17
l.83 OD7 1.55

e.97

3.40

e,97

1,OO

2.22

O.60

O.66

1,l5

1.58

2.30

O,76

1.03

O.40

O.47

O,50

O.23

O,89

l.53 O.46
3.45 l.03
l.19 O.57
l3i O.33
l.64 O.92
l.35 2.77
l.34 1.89
l.87 O.35
2,30 1,47
3.01 I,65

027 154
    2.37
O.05

O.84 l.l9
O•73 lrll
O.32 O.45
l.33 2.01

O.19 021

ii

e.l6

O.36

l.le

l.23

021 O.64
2.59 4.34
o.e2 o.7s
O.16 O.85
O.27 l.49
l.33 O,29
o.s3 e.o3
o.47 e.so
l.62 1,Ol
1.81 2.63
O.77 O.81
l-39 la07

O.83 l20
O.78 O.03
    O.39
O.25

1.81 O.87
1.35 O.47 2.46

iliiil

Upper Second Molar

EB HS NKH OB SG NKZ UB KS HR YYKU YSR TS HB X KRK YS rv
$112     O.47 O.65

O.ll O.54
li 'lil

2.e4

4.59

3.00

ll

1.18

2.40

222
2.48

1.84 l.88 1.62 1.90
2.66 2.41 2.69 4.49
2.34 2.04 2.32 2.94
129 O.53 IA8 O,33
1.03 2.00 O,88 2.22
    O.97 O,13 IP7
L30 O,81 0,38
O.73 0.30 L26
2.37 !.44 1,72
O.03 O.65 O.45 2.03
o.6e o.o2 e.ls 2,o6
l.4e O.47 O.71 1.39
eA3 127 e.81 l.72
O.77 O.31 O.OO 2.79
O.87 026 O.07 l.49
O.35 O.44 O.22 2.61
l.06 2.5S l.64 3.13
e.19 O.86 O.45 l.90

O.32

O.82

O.80

1,41

O.32

1.08

1,25

O.92

1.29

e.s2

lr06

O,21

O.62

O.47

O.30

O.51

O.13

e.76 2.l8 O.15 l.28
l,63 3.26 021 2.10
l26 2,47 O.43 1.84
1.l8 OD4 1.72 l29
o.28 2.34 1.29 O.58
O.3e 1,56 l.88 O.29
O.58 O.66 2.68 O.88
O.23 1,53 1.74 O,l5
l.05 O.l3 1.60 1.ll
O.37 1.53 O.44 O,70
    1.o2 oo7 o.lo
O.45 2.22 L42
O.58 1.l8 L46
024 O.98 O.89
o.lo o.6e o.g3 o.o7
O.42 1.02 e.49 O,3e
1.l4 2.22 O.14 1.70
O.41 l.OS O.48 O.48

1.07 O.60 O.03
1,62 O.96 O,35
1,49 O.90 055
la19 O•87 1•67
O.35 O.e4 l.74
e,58 O.33 2.84
l29 O.91 3.34
e.36 O.38 l.67
l.04 O,77 l.54
O.53 O.26 O.37
O.02 O,08 O.71
!.50 1.08 2.27
l.49 e.80 O,l8
O.19 025 1.43
    O.13 1,60
O.2S O.81
1.90 l.03
O.54 O.17 1.09

bower First Incisor

HS SG NKZ UB KS HR YY YSR TS HBIK KRK YS IN
HS
SG

NKZ
va
KS
lk
YY
YSR
TS
rm
K

KRK
ys
mu

2.52

l.92

OJ7
O.29

O.56

O.27

3.00

O.32

O,33

e.70

O.51

1,49

2.06 1.67

    O.20
1.56

3.09 1.69
3.15 1.95
l.04 O.55
l.40 1,08

1.45

O.22

O.ll

O.S5

O.l4

O,ll

O.28 l.95 3.77
220 l.18 O.22
2.56 226 1.19
1,26 O.61 O.40
2.08 2.32 1.30
l.64 O,33 1.19

2.73 l.63 1.38
O.49 O.36 O.93
O.l6 O.11 O.51
O,Ol O.04 O,39
    O.13 1.08
O.52 O,63
e.12 O.22

3.90 1,26 l.62
o.16 o.24 o.oo
O.68 O.74 O.49
O.65 O.02 O.30
O,80 O.81 O.65
l.48 O.32 O.77

2.06 3.23 3.01
O.43 l.45 O.35
e.51 l,65 O.44
O.S2 l.6e O.48
O.53 1.5e 1.30
O.68 l.52 e.96
l.20 2.22 l.75
    O.78 O.32
         l.60
    3,l4
    2.97 O.56
    1.53 O.33
    2,27 O.59
    2.03 O.88

I.92 1.l4 O.27 O.94
O,59 O.50 O.97 l.40
e.96 O.40 l.50 l.l5
O.99 O.30 1.42 O.97
O.86 O.34 1.56 1.56
O.65 020 O.68 O,92
l.e6 O,l2 1,15 O,53
022 O.74 O.98 1.63
O.43 l.73 1.74 3.01
O,53 O.87 1.94 2.ll
    O.99 l.54 l.34
e.93 O.80 0.57
O,23 1Dl O.82
l.80 e.34 1.82
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Table2. Continued.

Lower Second Incisor

HIRoKoHASHIMOTO

KS SG NKZ va KS HR rv YSR TS HB lk KRK ys ew

KS
 SG
NKZ
va
KS
HR
vy
YSR
 TS

HB
 IK

KRK
ys

m

2.94

3.41

2.47

1.60

3.93

lr07

O.24

3.25

3.35

l.59

2.S3

O.16

l.91

1.50

O.59

O,l6

O,11

O.l9

1.33

l.69

O.l4

O.l4

1.53

1.25

2.73

O.55

gg8

O.88

O.l5

O.74

1,40

2.20

O.75

O.43

l.58

1.03

3.61

O.30

3.85

2.02

l26

O,30

O.02

l.16

l.82

O.02

O.28

1.53

119
3.19

O.79

l.98

O.27

O,29

1.98

O.l6

O.53

Or91

O.l6

e.os

O.79

O.55

1.47

O.25

l.45

021
O.14

l.l6

O,04

2.e2

l.56

O.06

O,39

1.70

1,72

2.41

O.59

O.99

o.eo

O.28

l.32

O,18

O.l3

O.38

l.52

l.5e

025
O,76

eao
O,70

3.5e

l.92

l.OO

O.57

lr92

1.7e

1,30

l.69

l.76

O.78

1.22

e.14

1,21

2.52

1.06

O.44

O.50

O.96

O.66

O.70

O.89

O.30

1.66

1.48

2.67

O.63

2.45

O.28

O.43

223
O,06

e.lo

O.09

2.79

l.27

l.57

1,28

2.75

e.46

2.16

e,82

e,3o

O,79

O.70

O.42

O.53

O.95

O.l9

e.87

e.ss

1.34

O.78

l.90

O,03

O.47

2.29

e.29

O,26

O.Ol

2.53

l.3l

O.31

e.96

1,94

O,42

O,14

1,l6

1.93

2.59

l.67

O.86

O.73

1.93

1.68

1,71

1.69

1.53

2.le

lliiil

bower Canine

EB HS NKH OB SG NKZ va KS ua YY KU YSR TS HB IK KRK ys pa
gi!ii

ii'

122

'iii

O.31 l.72

lg?

2,04

O.65

O.80

2.82

022
3.66

O.25

O.83

l.91

O,Ol

l.89

l.22

O,06

1,87

4.98

l.12

l.32

2.12

2.30

2.00

2.ll

2.21

O.ll

O,86

O,59

3.29

3.87

2.76

l.91

4.99

O.83

1,28

O,07

2.39

O.45

2.74

O.41

O.43

l.66

023
2.65

2.01

O.S5

O.72

2.3S

O.28

2.oe

l.64

3.16

O.66

2.85

O.49

O.47

2.10

O.25

3.65

2.64

O.92

3.30

5.60

2.07

O.23

l.53

4.el

3.08

1.26

2.35

O,96

O.43

O.86

5.32

4.89

3.40

1.06

3.07

O.09

l.82

l.18

O.55

2.93

2.78

o,oo

O,70

1,99

O,07

2.43

1.62

O.l6

i.93

5.71

l,14

O.Ol

1,35

2.01

O,22

1.87

4.74

l.36

O.46

l.28

3.41

3.90

2.34

l.76

6.14

O.85

e.93

e.46

1.56

e.78

1.32

1.08

O.68

1.65

o.es

l.86

l.35

O,ll

O.73

3.SO

O.IO

l.53

O.83

O.39

l.64

O.09

l.83

1.45

O.69

e.37

1.83

1,64

O.69

O.54

l.14

O.02

e.go

e,45

O,28

O.89

O,02

O.92

O.68

o.e6

l.04

2.94

2.97

2.01

O,05

1.45

O.53

l.97

l.93

O.S9

3.el

O,97

2.09

1.94

e.77

O.47

zA6

o.e3

llli'l

l.16

2.37

iillil

1.39

ii il iiiii

Lower First Premolar

EB HS lslKH OB SG NKZ va KS rm YY KU YSR TS HB IK KRK ys rw
lk•2

iiilii

O.83

ii'i

?g?

ii

O.30

l.Ol

O.32

li

1.01

2.30

O.09

O.35

1.65

2.S8

028
O,64

O,46

O.57

O.81

1.16

O,17

1.62

O.72

O.47

027
225
2.08

l58
O.19

3.03

4.I2

1.42

1.52

1,86

1.78

1.20

O,80

O,l5

1,70

O.58

O.87

072
2.52

221
2.e2

O.68

2.ll

2.91

O.97

1.04

l,28

1.20

O.07

1.65

e,7o

121
O.94

e.26

O.Sl

1.29

1,40

O.40

O.65

l.51

3.84

O,88

O.90

1.20

O.76

o.eo

O.03

l.33

3.80

o.e7

l.18

l.36

253
2.2e

1.l9

1,51

O,98

2.52

O.l3

O.43

026
O.IO

1.IS

O.78

1.13

2.11

O.52

O.40

O,34

l.69

l.63

e,68

O.32

O.59

2.05

O.14

O.19

O.10

O.37

l.3e

O.89

2,23

O,36

1,Ol

1,l2

1.54

O.43

O.Ol

O.55

l.83

1,77

3.04

O.78

O.92

l.e6

O.74

O.40

O.24

O.24

O.66

O.86

O.84

O.79

1,3e

1.41

1.05

O,77

O,21

O.71

1.21

O.48

1.38

2.35

3.99

2.8e

1.80

1.26

O.80

2.23

O,20

l.41

l.40

O.64

O,29

iiil

l.84

l.80

i.12

O.09

ll
ii

ii

O.48

O.84

2.12

ilil

gg:

ilil

l.34

iiilil
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Tlable 2 . Continued.

Lower Second Premolar

EB HS )slKH OB SG NKZ ve KS HR YY KU YSR TS HB IK KRK ys rv
gl,sii

liiiolli

3.06

il

;g: l.42

2.98

O.90

illiii

O.64

3.96

e,47

1.l6

ililii

O,79

2.97

O.63

e,53

O,56

O.16

l.41

O.33

2.33

l.58

O.98

2.09

O.95

O,66

O,69

1.85

O.77

22S
5.66

l.71

O.32

l.85

l.eo

1.45

O.25

2.26

1.54

1.01

2.le

O,75

O.77

O.73

i.90

058

l.27

4.61

O.91

O.89

O,67

O,02

1,l6

1.24

1.71

1.09

O.03

O.67

2.40

O.77

O.20

O.49

2.30

O,44

2.45

O.27

o.7e

O.04

O.19

O,93

O,36

2.e9

2,49

O,72

126
O.l4

O.64

O.50

O.64

O.03

O.76

Ll1
O.53

l.14

O.74

122
Lll
O.91

e.67

O.39

O.99

O.94

323
l.95

l.e5

O.61

328

l.44

O.88

O.89

1.78

1.95

1.41

3.04

2.5e

l,4I

O.27

O.60

O.45

2.45

1.28

O.6S

e,3o

2.48

2.01

4.29

}.43

O.03

l.75

O.93

O.57

1.32

O,96

1.88

2.47

O,42

l.S7

054
O.18

O.19

1.52

O.62

1,64

O.48

1.28

1.29

1.67

2.42

l.76

O.63

020
O.51

2.15

2.76

1.40

O.66

O.19

2.71

1!

l.52

O.96

2.59

O.23

li11

O.2S

1,l9

1,39

iiil

ggg

ii

2.51

iiil

Lower First Molar

EB liS NKH OB SG NKZ os KS HR YY KU YSR TS HB IK KRK ys rv
gl.2

iliiii

l28

liiii

gs?

'lll'l

e.55

e.43

e.l8

iiiiil

o.6e

l.80

O.14

021

O.46

l.44

O.36

O.54

O,57

O.42

1.94

O.67

l.48

O.98

O.19

3.63

O,IO

2.12

e.91

4.64

i.22

O.l7

2.08

1.00

e.97

lr68

l.03

l.54

O.49

1,25

O,79

e,I5

3.16

O.36

l.97

O.62

3.84

O,81

O,81

l.05

O.27

O.17

O.53

O.84

1,73

O,34

O.34

O.03

l.66

l,57

2.19

1.25

O.55

1.60

e.82

O,53

e,79

e,41

O,08

O.46

O.45

O.92

o.e6

e.59

e.27

e.76

IA9
l.05

O.58

O.06

1.eo

O.l2

1,49

o.6e

l.87

O.71

2.47

1.84

2.41

1.61

1.21

O.20

l.63

O.72

2.14

O.47

O,62

e,64

e.92

O.04

l.26

O.37

O.48

O.33

e.36

e.os

O.87

O.59

l.40

1.e7

e.82

1.42

e.47

O,32

O.72

O.48

e,59

l.29

O.13

O.38

O.06

O.33

1.12

O,45

O,32

1.74

e.55

3.11

O.16

2.e6

O,72

2,86

O.95

1,21

O,28

O,59

e,17

1.03

l.46

2.18

O.61

O,27

O,71

O,87

O,87

3.54

O.42

l.72

O,03

2.47

i,ii

2.14

O.77

5.14

1,32

illil

l.45

O.42

l.64

llii

2g6

iiil

2.53

liliii

Losver Second Moiar

EB HS NKH OB SG NKZ us KS HR YY KU YSR TS HB IK KRK ys ps
ll•k

lliill

3.25

ii
il

111

O.ll

2.63

11il

O.63

O.44

O.51

llilii

O.39

3.86

e.22

025

ii

O.06

6.41

e,og

O.31

O.46

1,28

O.45

e,ol

O.84

l.21

O.69

2.07

O,Ol

1.71

l.e9

3.4e

O.03

l,04

4.86

l.08

O.50

2.00

1.68

O.65

O.59

l.73

l.99

1.88

3.76

1.10

2.96

O,l9

4.71

1,28

O.13

5.26

O.02

e.3o

e.38

O.14

l.69

026
1.36

1,66

1.26

2.45

OAI
1.92

O.40

3.e4

O.49

O.76

l.68

O.89

O.74

1.42

1.01

O,34

l52

1.e8

l.e5

O.63

1.48

O.02

O.78

O.78

1.23

o.oo

l.12

l.34

1,e6

O,07

1.29

l.4e

2.39

l,81

1,78

e,57

e,59

O.05

O.78

O,l2

2.47

O.65

1.17

O,57

e,46

O,46

O.02

O.22

O.28

O,47

O.27

O,70

O.11

l.16

O.38

1.IO

O.42

2.44

o.oo

1,60

O.34

3.66

O,21

e.25

e.os

O.41

l.65

O.36

1,I3

G.98

e.22

O.99

O.63

O.71

2.03

l.54

O.92

O.63

4.18

O.44

O,l9

O.40

e.gs

2.25

O.75

l,31

O.80

O.l6

028

l.51

O.19

3.6e

1.81

2.l2

'l

1,42

e.86

2.64

O.03

'l

2.74

1.04

1.73

ll

4.07

O.93

'ii

2.96

llii
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Table 3. Inter-site differences in female samples using t-test. When no significant difference of variance

between two sites was shown, the Student's t test was applied. And when a significant difference of variance

was shown, the Welch's t test was applied. Lower part is bucco-lingual diameter and upper part is mesio-distal

diameter. Boid literature indicate significance at the 59o level. See Table 2 for abbreviation.

Upper First Incisor

NKH SG NKZ UB KS YY TS HB IK KRK YSG IN
N}(H

SG O.56
NKZ O.06
UB O.62
KS O.92
YY O.99
TS e.56
HB O.77

 IK O.96
KRK O,l2
YSG O,24
 IN 2.68

l.OO O.IO
    O.63
e.13

O.13 O.l6
O.34 O.l9

O.56 027
O.05 O.l9

023 O.20
e.31 e.37
e.42 o.o2
o.4s o.ol
1.94 O,66

O.37 1.68
O.67 O,39
O.62 O.58

    O.82
053
O.84 O.30
O.10 O.36
O.44 O.11
o,63 o.le
O,47 O.67
O.54 e.74
2.45 1.86

O.17 l.33
O,88 O.44
e.02 1.ll
e.63 1.40

O.83 OD3
    l,35
O.62

O.37 O,30
O.42 e.47
O.83 O.45
l.02 O.60
1.01 1,88

O,l7 1.09
O.63 2.7e
e22 O.61
O.l7 2.53
O.76 2.47
O.30 O.61
ID9 3.86
    1.4e
O.03

e.62 O.86
O.75 l.l9
1.64 l.74

O.06

O.75

O.06

o,se

O,73

O,09

l26
O.20

e.gs

z?:

022 O.83
o.g2 e.e3
O.l2 O.68
l.09 O.67

O.82 O.36
O.05 O.86
2.le O.47
O.39 O.59
O.72 2.72
O.l9 O.76

    1.00
2.48

Upper Second Incisor

NKH SG NKZ UB KS YY TS HB IK KRK YSG ilNl
NKH O.81 0.06
SG 5.05 O.68

NKZ 020 2.04
UB e.77 1.50 l.e6
KS 1.70 2.46 O.83
vy 121 O.79 1.00

 TS 2.16 O.21 2.26
HB O.18 2.59 O.34

 IK 2.01 l.35 2.27
KRK 1.60 O.30 124
YSG O.79 l.58 1.18
 IN l.40 e.31 l.44

O,86 l.03

121 022
e.86 O.31

    1.18
022
O.47 O.23
1.49 O.86
O.65 O.85
O.98 O.38
o.76 o.sl

O,03 025
1.51 O.80

e.65 O.41
O.68 1.15
O.24 O.37
O.29 O.52
1.53 O.87

    O.03
O.50

O,94 2,02
O,04 l.l3
020 O.21
O.52 1.66
e.59 O.53

e.sg o,ol
O.57 O.78
020 O.08
1.25 l.22
O.41 O.61
O.99 O.35
O.81 O.49
    O.43
lr83

1,26 O.46
O,68 l.ll
l.65 O.73

O.OO O,l5
O.48 O.81
O.03 O.03
O.57 l.07
O.36 O.33
O.22 O.29
O.26 O.46
O.27 O.20
O,OO O.14
    O.06
O.83

e.44 1.72

O.12

O.67

O.11

O.63

O.72

O.29

024
O,53

O.IO

O.06

O.l4

Upper Canine

NKH SG NKZ UB KS IK YSG IN
3,iii

Wls 4.4e

2.58

2.40

O.62

O,35

2.e8

1.57

O.61 3.13
4.65 2.15
    4.94
2.20

l•60 lrl3
l.96 1.76
O.53 1.67
O.05 O,69

1,49 2,82
3.23 O.63
1,48 3.08
1.33 O.9S
     l.82
O.49

l.35 l.57
O.97 l.19

e.2e o.2s
la68 2•75
O,69 O.85

122 2.37
O,53 O,57
1.06 1,70

    O.03
O,29
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'Ilible 3 . Continued.

Upper First Premolar

EB NKH OB SG NKZ us KS YY YSR TS ffB x KRK YSG ps

EB
NKH O.61
OB O.79
 SG O.51
NKZ 2.45
UB 2.40

 KS 1,71
YY 2.e6
YSR O.05
 TS O.92
HB O.12
 K O,70
KRK l,28
YSG O.49
 m e,41

O.50

iiilii

gfg

O.28

1.68

l.47

2.92

2.46

1.61

O.02

O.S4

O.34

1.73

O.Sl

O.07

l.71

1,38

1.44

2.e9

2.39

l.39

2,03

O,42

O.39

O,41

O,02

O.92

023
O.15

2.53

2,22

2.28

1.06

o.e3

O.42

l.46

2.Sl

1.90

2.21

2.69

O.32

2.87

O.85

3.27

2.85

2.92

1.85

O.61

O.34

1.32

2.08

1.97

1.74

3.17

O.29

3.5e

e.84

2,24

4.53

4.85

l.09

O.40

O.10

e,84

11.7

1.53

l,33

1.78

3.48

l.81

l.14

O.23

O.04

O.06

O.38

O,60

O.66

O,82

2.81

2.27

1.83

2.66

l.35

2.65

1.IO

2.81

4.37

4.53

2.05

1.39

123
l.18

l.38

O.88

O.06

e,56

8.28

e.37

O.32

e,68

IAI
1.38

2.65

3,58

4.37

2.98

O,75

3.48

O,75

O.49

O.91

O.72

o,es

2.63

2.55

2.63

1,08

O.02

O.54

O.45

O.61

1,55

3.64

O.58

e.97

e,36

O,40

1,47

IJ8
1.25

O.38

l.40

2.17

1.51

e,57

2.49

2.43

1,48

1.18

O,33

O.13

l23
O.76

O.81

O.72

I,94

3.ll

1.41

O.47

2.33

2.17

l.80

O.28

l25
O.72

ll

O,24

ii

Upper Second Premolar

EB NKH OB SG NKZ va KS wn WYSR TS HB IK KRK YSG ps
gii

O.33

O.69

O.40

l,29

O.84

e.26

O.09

e,33

e.57

l.33

O.26

1.05

O,l2

O.66

O.44

O.44

O,06

1.61

1,30

O,98

O.37

O.54

1,l7

1.24

O.57

225
056
l.08

Kgg

O,66

1,34

O.94

095

O.55

O.68

O.89

l.46

l.08

l.27

l20
l.39

O.04

O.73

O.29

2,39

1,91

O.71

O,41

O.74

l.37

l.85

O.94

l.77

O.85

l.40

O.69

l.12

O.88

lD9

;g6

O,84

O.26

1,39

O,77

1,55

O.31

1,89

O.86

1.64

3.70

3.42

4.42

2.03

e.36

O.43

O.02

O,30

l.30

e,65

O,77

1.l7

O.l3

1J9
2.83

4.44

2.72

1.32

O.63

O.11

O.l2

O.19

l.52

O.06

l.39

O.26

O.36

O.41

O.85

O.64

O.42

O.16

O.86

1.19

O,90

1.34

1.48

1.41

O.52

O.42

O.66

O.58

O.16

O.28

O.80

O.06

O.78

O.06

O.37

O.26

O.l6

O.12

O.46

O.87

l.55

2.03

O.53

1.02

e.o6

O.63

e.25

O.l6

e.l8

e.o2

e.27

O.92

e,54

O,37

O,72

3.68

2.43

O.31

l.17

O.64

l.40

O.35

l.05

O.68

O,34

1.04

1,69

l.44

l.56

O.23

l.98

l.63

O.38

O,52

1,34

1,l4

1,48

1.01

1,58

1.23

O.88

l.37

l.OO

l.34

O.03

2.5S

1,53

O,16

e,63

120
O,86

e,31

O,84

O,31

O.51

liii

?g6

iiilis

O.89

llil

Upper First Molar

EB NKH OB SG NKZ va KS HR YY YSR TS HB IK KRK YSG ps
ll's

O.27

O.12

o,el

O.70

O.61

1.64

1.21

O.63

O.14

O.65

O.67

O.35

O,Ol

1.27

l.51

O.l1

O.34

059
O.45

2.04

l53
l.19

O.Ol

O.81

!.l8

O.26

O.41

1.34

:gg

O,12

e,64

O,53

1,73

1,35

O,88

e,o6

e,63

O.66

e.3o

O.12

l.32

O.02

O.67

O.40

e.99

O,95

1,79

1,S8

O.70

O.23

e.99

1.20

O,47

O.02

l.78

026
l.16

O.67

O.41

{i?

l.30

l.82

O.57

O.24

O.27

O.l6

O.98

1.06

128
4.22

1.98

1.85

1.23

l,61

1.56

1.77

O.43

O.48

O.58

O.03

1.02

1.43

l.19

1.69

1.68

1.03

e.66

e.ol

e.32

3.01

1.23

O,79

O,83

e.97

1.60

O.34

1.98

1.40

1,55

1.80

2.14

2.14

2.93

3.3e

4.63

3.43

2.ll

1.75

1.81

1.47

3.65

2,31

1,i2

O.83

O.90

O.86

1.44

e,57

O.42

O,Il

O.05

O.54

O.89

2.46

l.46

O.79

2.44

O.88

l.55

l.61

l.05

O,60

2.S4

O.48

O,08

O,07

O.53

O,97

2,89

1.90

1.26

3.41

e.l4

O.63

e,82

e23
027
1,24

2,l2

2.57

1.8S

1.90

1.47

O.93

O.54

2.e3

O.77

2.26

2.74

o.oo

O.26

l.OO

O,60

O.l6

l.47

O.6S

O.28

O.25

l.92

l.02

l.40

2.31

O.92

O.95

2.l2

O.29

l.38

O,68

'lii

gg8

iiil

l,72

ilil
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Table 3 . Continued.

Upper Second Premolar

EB NK}I OB SG NKZ UB KS YY YSR TS HB lk KRK YSG m
EB

N}CH
OB
SG

NKZ
va
KS

vy
YSR
TS
HB

 IK

KRK
YSG
rv

l.44

O.13

O.86

O.33

l.55

2.23

1,75

O.71

O,34

O.l9

O.8S

O.45

o.e2

O.81

O.74 O.18

    O.59
1.92

028 O.68
O.94 O.l9
O.09 l.29
2.66 3.42

l.03 2,02
2.12 O.86
O.84 020
o.sl o.lo
O.27 O.6S
l.09 O.36
l.13 O,l3
O.14 O.64

O.69 e.61
l.ll e.l5
e,39 O,64

    1.56
e.76

O.58 1.55
1,OO l.69

2.27

2.69

159
l58
3.24

O.90

O.83 1.4S O.69
1.52 l.09 2.36
O.71 O.04 l.48
O.55 O.03 l.ll
o.eo o.sl o.63
O.48 O.ll l.09
l.31 O.48 2.26
O.12 O.78 O.34

2.51

3,l2

1.23

1.08

l.63

O.48

O.20

2.69

l.51

l.74

O.95

2.11

l.71

O.74

e.48 l.73 O,l5
O,ll 2.00 025
O.54 O.98 O.24
O.81 O.94 O.80
O.04 i.51 O.45
l.l2 O.33 l.46
l.80 OD8 l.28
    l.46 O.28
         l.14
    221
    1,31 l.06
    O.94 O.70
    O,80 l.Sl
    1.56 l.18
    1.54 O.70
    e.61 l.35

e.76

e,o2

e.79

1.81

024
4.12

2.59

O.l3

2.30

O.42

o.e6

O.78

O.07

O.54

O.74

O.81

l.l5

O,48

O,23

1.33

O,95

O,79

e.99

e,65

O.79

1.72

O.60

o.!o
'O.30

O,56

O.05

O.57

O.24

IJ6
l.05

3.43

l.94

O.60

l.77

O.19

O.99

l.l6

O.47

l.59

e.l4

l.19 O.25
o.43 o.se
O.86 O.Ol
1.42 O,75
e.08 1.42
3.11 2.89
3.56 1.63

O.16 OJ8
2,28 1.48
e.48 O.47
O.37 1.41
1.42 O.84
e.95 O.53

    1.16
e,44

O,49 1.30

liil

bower First Incisor

NKH SGNKZ UB KS YSR TS IK YSG IN
NKH
SG

NKZ
va
KS
YSR
 TS

K
YSG
rv

1.42

O.32

O.98

1.39

3.37

3.29

1.78

O,06

O,64

l.07 O.72
    O.87
Or65

O.33 l.19
O.42 O.83
O.21 O.71
l.15 l.l7
O.24 l.24
O.84 O.S8
O.02 O.62

2.71 O.59
O,62 O,03
1,6e O,61

    O.50
e.96

O.56 O.34
1.76 O.32
e.86 e.45
la07 1.26
O.24 e.32

O.57

O.55

O.52

l.Ol

Oa49

l.l7

O.02

l.03

O.I3

2.09

l.12

O.99

O.63

O.94

l.71

l.16

2.02

O.73

O.69

O.18

l.eo

O.86

O.ll

O.25

l.07

l.63

O.23

1.72 4.53
O.42 O.71
l,09 O.74
O.l7 O.18
e.36 o.7o
e.89 2.83
e.73 o.4o
O.58 O.65
    O.31
o.7e

Lower Second Incisor

NKH SG NKZ UB KS YY YSR TS }ll] llC KRK YSG mu

NKH
SG

NKZ
va
KS
vy
YSR
 TS
me
lk

KRK
YSG
ps

3.48

e24
1.47

070
2.76

2.28

3.42

l,04

l.32

l,66

O.56

O,81

l.34 O.38

    O.86
i,04

l,39 l.61
O.90 O.58
O.17 l,OO
3.46 O,74
O.S3 l.42
3.01 O,51
1.6e O,97
1.66 O,70
O.98 l.07
1.63 O,52

l.18 O.52
O.07 O,S2
1.40 O.42

    O.44
O.16

126 O.80
O.35 O.31
2.l3 1.33
O.49 O.17
o.2o o.e3

021 e22
O.54 e.14
O.41 e.l2

l,92

l.42

O.89

1.S7

1.16

1.44

O.59

2.09

1.41

1.17

e.92

l.36

e.82

2.0i

O.l5

i,72

l.09

l,98

1.87

1.4e

O,51

O.19

O.42

o.7e

2.50 l,54

O,87 OA4
O,82 O.62
O.79 O.44
l.35 O.74
O.85 O.72
3.72 2.16
    o.3e
2.61

224 O.36
1.74 O.81

l.46 O.02
2.00 O.05

O,75

l.14

O.62

1.04

e.15

2.59

1.79

2.33

1.49

e.35

e.25

O.26

o.6I e.e6
e.68 !.e4
e.41 O.56
O.52 l.e3
O.07 O.27
l,36 1.;5
l,62 O.27

2.59 1.69
l.20 O.64

O,06 O.53

    O,25
O,35

O,50 ODI

029
O.67

O,38

O.62

O.13

1.18

O.79

1.33

O.77

O.12

O.ll

O.19
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L,ower Canine

EB NK}I SG NKZ wa KS vy TS ma ik KRK YSG pt
gEi

2.88

1,95

1.48

1.59

13.2

l.32

l.64

4.19

1.65

l.15

2.04

e.13

O,19

I21
l.e2

e.97

le.7

2.06

1,39

5.12

l.48

2,22

O.48

O.02

gi;

1.24

l.37

O.72

O.85

I.28

O.56

1.25

e.64

3.e7

1.0S

O.53

O,63

2.6e

O.48

O.51

o.eg

e.19

O.79

O.13

O.Ol

2.44

O.32

1.84

2.00

l,89

l.41

O.92

O,24

e.26

1.33

O.30

e.3o

2.72

O.25

4.71

3.39

O.57

1.24

096

l27
O.96

e.43

O.94

ID9
l.80

e.51

1.69

l.67

l.55

O.S4

O,33

l,43

O.08

1.69

e.e2

e.l5

1.58

e.48

e.17

o.e7

3.12

O.95

1.81

1.71

124

1.41

O,07

O.l9

224
029

e.46

e.52

2.e4

O.35

1.56

5.97

1.47

O.33

l,38

l.39

2.34

O,S2

O.56

O.67

2.51

o.oi

1.38

1.27

O.55

O.95

O,37

O,l4

2.14

O.30

O.38

O.47

l.92

O.27

l.40

2.45

1.e6

O.39

O.l2

029

g2s

O.48

e.41

3.40

1.75

2S9
1.S6

1.33

O.58

O,59

1,45

O.64

O.l5

O.72

O.79

1.4l

O.40

022
O.68

O.07

l,Ol

059
O,39

O.50

l,24

Lower First Premolar

EB NK}{ OB SG NKZ ua KS ua vy YSR TS HB x KRi( YSG rv
l.E',k

il

O,49 ?:8

il

l.52

O.85

O.50

O.39

l22
2.50

O.62

l28
O.88

l.58

OD7
O.57

O.08

O.35

O.49

O.35

023
O.40

l.47

O.61

l.60

O.73

O.77

O.96

l.49

O.ll

O.75

O.l5

O.51

O.ll

2.64

1.76

1.22

O.96

2.20

l.50

O.80

O.58

1.73

3.35

O.32

l.65

O.60

l.50

O.44

2.16

1.63

l.32

124
222
O,85

1.17

O.S5

4.19

5.18

O.97

l.78

I.32

2.83

1,25

l.39

O.42

O.36

O.54

O.66

O.72

O.64

1.IS

1,47

1.08

O.83

o,se

1,56

O,46

O,l2

1.76

2.8e

e,44

1.IO

O,62

O.85

O.61

1.77

1.29

1.34

O.59

1,48

O.08

O.50

O.24

O.18

O.43

O.35

O.4S

O.62

O.89

O,47

O.21

O.42

l.63

O.08

3.14

2.5e

;zl

e.48

O.S4

Or49

O.88

l.60

1,02

e.57

O,56

O.40

l.33

1,41

1,83

;il
O.28

O,Ol

e.25

O.l5

1,08

O.35

O.04

O.86

O,92

2.22

1.98

1.37

1.l4

O.99

O.66

O.32

O.21

O,91

O.87

O.47

O,31

O.l3

O.69

O.72

O,93

O,56

O.69

O.76

O.IO

O,32

?sg

O.30

O.41

O.59

2.17

022
3S9
2.89

2.08

1.84

O,37

2.54

1,63

O.93

O.67

O.61

O.ll

O.36

l.50

O.23

2.97

2.50

l.76

1.69

o.lg

l.18

O.78

O.72

O.55

Lower SecondPremolar

EB NK}l OB SG NKZ un KS HR rv YSR TS HB x KRK YSG ps
lls

ll

O.66

ii

g2g l.32

2.17

1.IO

1.47

1,86

1,84

O,75

1,02

e,o6

lr02

O.19

O.Ol

O.02

O.43

O.53

1,Ol

1,63

O.81

O.03

O,20

e,32

O,l9

e,o7

1.07

O.75

O.98

l.13

O.82

l.40

l.16

1,81

2.34

1.38

127
1.00

O.68

O.08

023
i.36

O.82

l.24

l.41

l.07

l.68

1.64

l.82

2.44

l.58

l.38

l.02

O.37

O.50

O.30

l.46

1.33

1,6e

1,93

1,30

1.S8

2.17

e,36

e.57

O,32

O.6t

O.45

O.50

O.56

O.77

1,91

2,34

1.60

1.92

1.42

O.99

O.60

O.80

O.67

O.91

O.62

O.72

O,83

1.21

1,04

1,95

1.03

e.l2

O,ll

e.94

l.26

1.74

O.73

O.10

O.04

O.05

O.25

027

O.37

l.14

O.33

l.28

l.e4

2.34

1.99

;z:

O.64

e.82

O,64

e,69

O.70

l,83

2.52

l,54

l.16

O.86

O.02

O.35

O.99

l.02

2.el

i;g

e.72

1D7
O.54

e.l2

O.07

O.79

O.63

O.88

020
l.OO

O.73

o.e2

O.33

O,40

e.35

1.i4

e.49

e.62

Or46

l.02

l.35

l.54

O.61

O.10

l.20

O.32

g;g

O.25

e.89

O.22

1.36

1.l4

2.76

l.8e

1,95

O.77

O.12

l.91

l.15

O.13

O.11

O.73

l.44

O.60

O.67

O.56

1.83

1.58

1.91

O.37

056
1.52

O.58

e,l9

O,71
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Table 3 . Continued.

Lower First Molar

EB NKH OB SG NKZ UB KSHR YY YSR TS ve IK KRK YSG rv
          iXlk     O.49 l.OO

e,29 O.41
027 O,06
1,e6 o,6o o.4o
O.52 022 O.l3
O.8e O.36 e22
l.45 l.24 O.89
O.39 O.22 O.l7
059 O.39 O.26
e,l7 O,21 023
O.53 e.78 O.68
O.47 O.l3 O.04
O.09 O.26 O.27
O.12 O.l7 O.19
O.39 O.70 O.63
O.62 023 O.l2

1.69 O.40
O.91 O.10
O.42 O.44
    1,64
023
o.32 o.e3
O.98 O.76
o.e2 o.o6
O.20 O.24
1.27 O,63
2.25 l.49
O.56 O,l8
1.42 079
O.89 O,41
2.47 1.64
O,50 O.12

l.69

o,se

O.24

O.56

1.43

l.11

O.05

O.33

O,94

2.le

O,29

Ll2
O.63

2.23

O.20

l.5g

Oa86

O.44

O,07

1.32

O.51

O.32

O.32

1.76

2.26

1.20

1.76

1.35

2.41

1.l7

O.10

e.sl

O.90

O.22

O.S3

O,38

O.90

O.l7

1.21 O.37
O.68 O,69
O.39 O.94
O.29 2.48
l.l3 O.89
O,65 2.47
O,l9 l.97

    l.S5

O.76

120 1,07
O.41 O,45
O.81 O.l2
O.S2 O.Ol
l.28 O.93

O.40 O.69

O.87

024
O.18

l.20

O,53

O,86

O.98

O.92

l.46

l25
lD4
Or67

O.42

1.75

O,36

O,ll

O.43

l.45

O.Ol

l29
l.20

l.Ol

e,78

O,49

O.54

O.34

l.20

O.12

O.10

O.39

O.58

2.ll

O,56

1.88

1.49

1,23

025
1D7
O.46

O.06

e.go

e.84

O.49

O.10

O.15

O.70

e,23

O.S5

O.61

O.51

O.75

o.e6

O.22

O.49

l''lli

e.s6

O.47 1.81

iiii

Lower Second Molar

EB NKH OB SG NKZ UB KSHR YY YSR TS HB gC KRKYSG tw
g/l,$     o.se o,sg

1.04 O.l2
O.96 O.32

O,70 027 O.46
e,e7 o.4e e.4s
2.40 l.43 O.9S
322 3.12 1.49
O.69 O,26 O.e9
2.07 l.44 O.85
1.63 O.67 O.29
O.12 O.71 O.79
O.77 1.98 l.21
O.10 O,59 O.66
IAI e.68 O.10
O.36 1,03 l.03
O.96 O,41 O.Ol

l.l3

O.51

O.30

054
3.e9

2.25

O.37

l.94

l.4l

O.82

l.92

O.75

O.68

1.71

O.76

O.51 3.58
O.17 2.52
O.07 l,96
024 2.96
    1.68
2.51

l.48 e.09
O.60 O.62
1.31 O.04
1.27 1.38
O.OO 3.65
O,78 3.76
O,OO 3.44
O.62 1.09
O,61 4.92
e.89 1.72

2.44

l.7e

l.36

l.47

1.oe

024

e.62

O,l4

1,08

2.S8

2.88

2.l3

1.95

2.71

Lll

e,7o

O.l6

O,90

1,27

O,75

O.04

1.l3

O.09

l.65 l.17
1.l3 O.63
O.8S O.43
124 O,37
o,g6 e.43
O.ll l.94
O.05 O.94

    O.79

O.96

2.21 2.01
2.35 2.62
1.87 1.79
l.e6 e,26
2.42 2.69
l.eo o.41

1.38

O.70

O.45

O.27

O.41

2.74

l.36

l.15

O.17

l.22

O.Ol

l.08

O.83

l.34

O.65

O.l7

OD3
O.41

e.08

2.81

1.51

1.20

O.61

O.63

1.09

1.60

O,67

1,95

O.85

O,33

O.l6

O.21

O.09

2.98

1.42

l.22

O.51

O.47

O.21

O.90

O.81

l.25

1.IO

O,54

O.36

O.H
O.19

1.71

1.07

O.74

O.13

o.e4

O.35

O.21

l.35

O.07

lill

2.14

ii
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[fable 4. Mahalanobis generalized distance matrix of male sarnples based on the six dental measurements (i.e.

mesio-distal diameter of upper first premolar, upper second premoiar and upper first molar). Lower part is

generalized distances and upper part is F values. *: p < .05, **: p < .Ol and ***: p < .OOI

EB HS NKH OB SG UB KS HR YY KU TS HBIK NKZ YSG IN
#li2

llil

1.05 O.10
    O.43
1.74

l.64 O.Ol

3.15 e,39
3.30 e.79
2.15 O,06
3.40 2,45
2.08 O,19
2.83 O,l4
11.6 5.l5

123 O,19
O.72 O,48
2.98 e.53
l.13 e.62
l.19 l,06

O.08

O.40

e.oo

e.48

O.69

O,05

2,l8

025
O.l7

5.06

O.ll

O.37

O.44

e,58

O.87

O.85 O.62
1.93 2.7e
O.11 O,24
O.l3 O,21

    1.l7
O.96

O.29 O.46
3.11 O.83
O.12 1.03
O.26 O.53
4.59 2.64
1.eO O.69
l.51 1.04
1.IO O,24
O.85 l.07
2.18 O.89

O.31 O.49
1.53 O.84
o.e2 o,4o
o.e2 o,36
O.29 O.85
O.78 O.25
    O.59
2.e2

O.19 2.87
O.e6 2.44
428 4.47
O.24 1.66
O.59 1,56
O.36 1,40
O.60 1,73
l.02 O,72

O.27 O.l2
O.51 O.70
e.o3 o.o2
e.o4 o.e3
o.o3 o.e7
e.32 O.16
o,o6 o.e2
e,47 o.4o
    O.05
O,30

5.63 3.70
O,61 O.46
O,94 O.95
l.07 O,35
O,45 1.00
1.62 1,46

2.67 O,l4
7.le e,88
l.4e o.os
i.38 O.03
3.76 1,OO
3.24 1,18
4.31 O.32
l.22 O.48
l.S3 O.l8
l.Ol O.l3

    S.42
5.38

6.S7 e.IO
2.go o,4e
6.87 e.6e
6.e3 e,4o

O,34 O,l6
O,53 2.52
O.l4 O.l7

O.H O.l4
1.59 1.43
1,92 O,64
O,81 O.66
O.46 O.44
O.28 O.33

O,28 O.H
6.91 3.76
O.!4 O.73

    1.S6
O,78

O.55

O,21

ii

l.40

O,84 O.83

lile

[lbb}e 5. Mahalanobis generalized distance matrix of female sampies based on the six denta1 measurements
(i.e. bucco-lingual diamqter of upper first premolar, second premolar and first molar). Lower part is general-

ized distances and upper part is F values. *: p < .05, **: p < .Ol and ***: p < .OOI

EB NKH OB SG UB HR YY TS HBIK NKZ YSG IN
EB

NKH
OB
SG
va
wa
vy

 TS

wa
K

NKZ
YSG
ps

1,54

254
3,35

11.2

8.65

112
9.87

723
6.42

7.63

7.e2

5.62

025 055
    O.17
O.78

O.58 l23
5.53 3.31
3.59 2,55
7.20 6.00
3.67 3,66
3.81 l.34
2.45 O,91
325 2,21
2.78 l.l5
1.98 O.64

O.90 3.39
e.16 l.68
O.57 l.89
    4.41
3.63

3.75 2.88
4.ll 3.26
2.07 1.86
3,22 O.99
l,96 O.94
1,44 O.78
2,21 O.81
1.77 l,39

l.40 1.81

O.58 1.l7
O.55 1.30
1.01 l.ll

e.87 O,99
    l.64
IO.1

l.94 5.39
2,62 4,51
l,l6 5.01
3.81 l,53
l.06 5.15
l.Ol 5.59

2.66 1.87
O.99 O.99
l.69 O.58
l.67 2.32
2.26 l.Ol

O.52 O.68
1.45 l.l7

    2,57
357
1.80 O,42
159 l.45
1.71 O.45
1.94 O.59

1.93

O.74

O.51

2.29

2.12

O.35

l.51

2,IO

e,42

l,l3

O,02

O.05

l.98 2.12
O.84 O.84
O,96 e.65
lr04 2•64
O.80 1.91
O.99 O.32
o.4e l.s6
1.15 2.04
O.94 O,45
1.12 O.03

    l,20
L19
1.42 O.09

1.46

O.51

O.28

l.27

l.42

026
1.45

l,40

O,38

O.04

O,92

O.09
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DiscllssioR

   The purpose of this study is to describe the inter-period and inter area variations

arnoRg Jomon sites usiRg dental measuremeRts. In comparative osteologicai studies be-

tween skeletal remaiRs iR the Jomon period and remains from other periods or from over-

seas populations, researchers have not considered geographic and temporal variations
within the "Jornon people" generalIy. However, tkere were large temporal and geographi-

cal variations in the skeletal remains from the Jomon pertod have been found in the present

paper. The biological problem as to any geographic and temporal variations within the

"Jomon people" is examined in detail.

   In compartsoR with the average data of "Jomon people" (Matsumura l995) , many of
the dentai measurements of earlier Jomon periods were observed to be greater than one

standard deviation than the "Jomon people", but not so many dental measurements in
later Jomon periods exceeded the oRe standard deviation of the "Jomon people", indicat-

ing that greater variation existed. Especially in the sites from the early to the middle

Jomon, there was a tendency for tooth to be size small. In a word, tooth size gradually
enlarged from the early to the latest Jomon.

   Inter-site differences in the average vaiues of measurement were observed when the
two sites occurred in different areas and pertods. The differences in the average values of

measurement could not determine whether geographical distaRce was the cause of the
differences, or whether temporal one was. In males, however, larger differences were
shown in the mesio-distal diameters of the mandibular teeth and in the bucco-lingual
diameters of the posterior maxilla teeth among the sites. Whereas in the females, the

notable differences were found in the mesio-distal and bucco-lingual diameters of the

upper canine and upper first premolar. Matsumura (2000) reported that great inter-popu-

lation variations were observed in the mesio-distal and bucco-lingual diameters of upper

premolars in the late to the latest Jomon. The results of t-test between sites showed that

this tendency was fiot liinited to the late to the latest Jomon but was common to the entire

Jomon period.
   Although univariate analysis of the t-test indicated significant differences in some

combinations of sites, a very few significant differences are observed in the Maharanobis

generalized distances in both males and femaies. When the multi-variate analysis is utilised

for inter-site variations of dental meuicai traits, the individual site (or personal) informa--

tion tend to be deleted or disappear. Doi et al. (l986) iRdicated based on the deRtal mate--

rials including some relations groups that determination of kinship becomes difficult de-

pending on the combinations of dentai meuical traits.

   The results of the cluster analysis based oR the Maharanobis generalized distances

showed that the clusters were formed by the sites clustered in the same area. Although
there is no significant distance, the Maharanobis generalized distances are reliable indica-

tors for determination of geographical variation.

   The dental measurements of skeletal remaiRs in the earliest to the latest Jomon sites

were exarnined. The following a tendency was determined ifi comparison with the aver-
age values of the "Jomon people", the inter-site vartation in the dental rneasuremeRts was
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much greater in earlier periods than that of later periods of Jomon, and the tooth size
increased through the ages. OR the other hand, the cluster analysis based on the Maharanobis

generalized distances showed geographical variations. Univariate analysis of the differ-

ences in tooth size among the sites indicated both geographical and temporal variations.

These results indicated that the dental menicai tinits are very unstable and changed easily,

although the direction of change the tooth size is stable temporally and geographically.

Therefore, dental measurements are suitable for inter-individual analysis (e.g. determina-

tion of kinship in a population using Q-mode correlation coefficients). However, the in-

ter-site variations in dental metrics among the Jomolt populations is so large that it does

not make sense to compare remains from the pooled Jomon period with remains from
other periods or from overseas populations.
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