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Anthropological Studies of Dental Crown

Characters in Koreans

Hideho TANAKA
Department of Anatomy, Shinshu University School of Medicine
(Dirvector : Prof. Yoshifusa SHIMIZU)

Fourteen non-metric characters which appeared on 22 different dental crowns were observed in plaster
casts taken from the upper and lower jaws of 124 male and 129 female Korean students ranging in age from
14 to 20 years. Significant sex differences appeared in the shovelling on the first upper incisor and in the
development of lingual cusp and the occulsal groove pattern on the lower premolars. In a comparison of other
races by Sakai, significant differences existed in 9 characters on 13 crowns between Korean and Pashtun
males, in 7 characters on 9 crowns between Korean and Japanese males , in 8 characters on 10 crowns between
Korean and Hawaiian males and in 8 characters on 10 crowns between Korean and Hawaiian females. In the
cluster analysis based on biological distance values using the frequencies of 6 characters, a small racial
difference was observed between the Koreans and Japanese, and distinct differences were found among the
Koreans, Pashtuns and Hawaiians. Shinshu Med. J., 39 : 149-171, 1991
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Table 1 Distribution of native place

Place Male Female
Chollanam 12 5
Chollapuk 17 6
Chungchongnam 16 10
Chungchongpuk 3 8
Hamkyongnam 0 3
Jeju 0
Kangwon 4 1
Kyonggi 33 13
Kyongsangnam 5 2
Kyongsangpuk 7 9
Pusan 0 2
Pyongannam 0 5
Pyonganpuk 0 2
Seoul 26 61
Whanghaepek 1 1
Total 124 129
Table 2 Distribution of age (June, 1971)
Age Male Female Total
14 15 0 15
15 43 18 61
16 39 61 100
17 24 31 55
18 2 15 17
19 1 3 4
20 0 1 1
Total 124 129 253
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Table 3 Distribution of shovelling on upper incisors

Group Number of teeth Shovel Semi-shovel Trace-shovel No-shovel
I male 120 14 (11.67) 52 (43.33) 43 (35,83 11 € 9.17)
female 124 16 (12.90) 72 (58.06) 32 (25.81) 4 (3.23)
I male 120 27 (22.50) 39 (32.50) 51 (42.50) 3 (2,50
female 124 28 (22.58) 53 (42.74) 42 (33.87) 1 (0.8
Numbers in parentheses indicate percentages.
Table 4 Percentage frequency of shovelling on upper incisors
Grou Number of teeth Shovel Semi-shovel Total of shovel Trace-shovel No-shovel
P and semi-shovel
Pashtun m. 68 1.5 10.3 11.8 26.5 61.8
Japanese m. 206 40.3 33.0 73.3 24.3 2.4
p Hawaiian m. 62 4.8 27.4 32.2 27.4 40.3
f. 91 11.0 14.3 25.3 31.9 42.9
Korean m, 120 11.7 43.3 55.0 34.8 9.2
f. . 124 12.9 58.1 71.0 25.8 3.2
Paghtun m. 70 1.4 14.3 15.7 34.3 50.0
Japanese m. 208 36.1 34.6 70.7 22.6 6.7
P Hawaiian m. 77 5.2 19.5 24.7 36.4 39.0
f. 105 5.7 21.0 26.7 35.2 38.1
Korean m. 120 22.5 32.5 55.0 42.5 2.5
f. 124 22.6 42.7 65.3 33.9 0.8

m : male, f: female
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Table 52 Sex and racial differences in shovelling on upper central incisor

Korean f. *

Japanese m. * /

Hawaiian m. * /S * ok

Hawaiian f. 7 * 7 -

Pashtun m. . 7 * % s
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.

— No significant difference.
»  Significant difference at the 5% level.
» « Significant difference at the 1% level.

Table 5b Sex and racial differences of shovelling on upper lateral incisor

Korean f. -

Japanese m. * o S

Hawaiian m. * o+ ya * %

Hawaiian f, s * * / -

Pashtun  m. * ok Ve - — Vs
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.

— No significant difference.
*  Significant difference at the 5% level.
* *  Significant difference at the 1% level.

# ¢ 1% trace-shovel #%42.50%, Z £ € & semi-
shovel 7342, 74% L 3 DR DT & HESAE A E - 1,
B olEdy 2 ME oLz A, PYIETE
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Table 4 (XiBEFHOA$RE L% Pashtun, HEA,
7 4 NZ3slF B o v ~VEIEIER o IR & T L A
bOTHD, HEEEORLEVCORAFASEMET,
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HAEAOEIZEEL LT\ 5, > v <A BIETH o HIFR
FronwtEANEHOZD RERITT- b2 h, B
Mo hyllE, EEEOV-FhizsVTh, BREA L
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Table 6 Distribution of development of lingual cusp on lower premolars

Group Number of teeth Pronounced Weak No
P male 124 70 (56.45) 47 (37.90) 7 ( 5.65)
! female 125 49 (39.200 76 (60.80) 0 C0.00)
P male 124 122 (98.39) 2 (1.6 0 € 0.00)
2 female 125 124 (99.20) 1C0.80 0 C0.00)
Nunbers in parentheses indicate percentages.
Table 7 Percentage frequency of development of lingual cusp on lower premolars
Group Ij?ﬁziﬁ Pronounced Weak 'I;(;tglvsgall){ronounced No
Pashtun m. 74 37.8 37.8 75.6 24.3
Japanese m. 189 73.5 21.2 94.7 5.3
P Hawaiian m. 88 23.9 46.6 70.5 29.6
! f. 108 48.2 38.0 86.2 13.9
Korean m. 124 56.5 37.9 04.4 5.7
f. 125 39.2 60.8 100.0 0
Pashtun m. 72 88.9 6.9 95.8 4.2
Japanese m. 188 96.8 3.2 100.0 0
P Hawaiian m. 88 95.5 4.6 100.0 0
2 f. 106 96.2 3.8 100.0 0
Korean m, 124 98.4 1.6 100.0 0
f. 125 99.2 0.8 100.0 0
Table 8a Sex and racial differences of development of lingual cusp on lower first premolar
Korean f, L
Japanese m, * ok /
Hawaiian m. * ¥ / ok
Hawaiian f. e * ok e L
Pashtun m. * ok e * * — /
Korean m. Korean f. Japanese m. Hawaiian m. Hawaliian f.

*
¥ %

No significant difference.
Significant difference at the 5 % level.
Significant difference at the 1 % level.

Table 8b Sex and racial differences of development of lingual cusp on lower second premolar

Korean f. -
Japanese m. — /S
Hawaiian m. — s —
Hawaiian f. / - e -
Pashtun m. * / * - /
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f,
— No significant difference.
*  Significant difference at the 5 % level.
* = Significant difference at the 1 % level.
No. 1, 1991
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BHEA L MONELIE T2 & (Table 7), $BD
B 1/NE#E T HAA D pronounced DEMFE S E <,
DWCHRELA, Pashtun, -7 1 ADNEIZ /e » T 5,
P RETIE, BEALEHEKA, -~7 1A, Pashtun ®
Mtz h FhEEDE (P <0.01) »Rdik, —75,
ZHEDOE L/IARTHREAL ~ 7 1 AOHEED
= (P <0.0D) 28d Bl (Table 8a), £ 2/MN

W TOEHIBEEORERE L, Pashtun 2R\ -7 &0
AFET% pronounced 7395% LA EOEERRL TR
D, MEABZOESRLE S IeoTb, Ei, B
EAEME G Pashtun B L D cEEDOZE (PL
0.05) #RL7A, ThUATHBEEABLE Lo
N L OficZE 2T s w2 (Table 8b),
2 ¥E - HETRHEO LSRR O B E
TEES 1/DFEdicis T, 18 - TIREOFLEE
EEERBIRACE < 7 b, BEEPEHRL € L &0
BEARIMESL D Z DB, BIEL, EHE, &
DL 3 ORI AEL T b, Tiibb,
HL A TSR ERE L O\ e W ERT L 0 & O % no,

Table 9 Distribution of fused lingual cusp on lower first premolar

Group Number of teeth Pronounced Weak No
male 124 16 (12.90) 35 (28.23) 73 (58.87)
female 125 20 (16.00) 44 (35.20) 61 (48.80)

Numbers in parentheses indicate percentages.

Table 10 Percentage frequency of fused lingual cusp on lower first premolar

Total of
Group Number of teeth Pronounced Weak pronounced No
and weak
Paghtun m. 74 32.4 33.8 66.2 33.8
Japanese m. 190 10.5 27.4 37.9 62.1
Hawaiian m. 88 31.8 29.6 61.4 38.6
f. 109 18.4 11.9 30,3 69.7
Korean m. 124 12.9 28.2 41.1 58.9
f. 125 16.0 35.2 48.8

51.2

Table 11 Sex and racial differences of fused lingual cusp on lower first premolar
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Korean f. -

Japanese m. — /

Hawaiian m. * ok S *

Hawaiian f. /s .ok v * o

Pashtun m. * Ve * % s /
Korean m, Korean f, Japanese m. Hawaiiah m. Hawaiian f{.

*

*

*

No significant difference.
Significant difference at the 5% level.
Significant difference at the 1% level.
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Table 12 Distribution of occlusal groove pattern on lower second premolar

Group Number of teeth U Y H
male 123 10 (€ 8.13) 46 (37.40) 67 (54.47)
female 126 15 (11.90) 14 (11.1D 97 (76.98)

Numbers in parentheses indicate percentages.

Table 13 Percentage frequency of occlusal groove pattern on lower second premolar

Group Number of teeth U Y H
Pashtun m. 71 25.4 18.3 56.3
Japanese m. 185 14.1 29.7 56.2
Hawaiian m. 88 11.4 39.8 48.9

f. 105 9.5 32.4 58.1
Korean m. 123 8.1 37.4 54.5

f. 126 11.9 11.1 77.0

Table 14 Sex and racial differences of occlusal groove pattern on lower second premolar

Korean f. * o*

Japanese m. — /

Hawaiian m. — /S —

Hawaiian f. / * o / -

Pashtun m. x % v * * x S
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.

— No significant difference.
*  Significant difference at the 5 % level.
» » Significant difference at the 1 % level.

HEE OIS DF weak, FEHEHE  SERIBTE O H0
Mgl 5 o L RAL, THRHEELESL
TW+% b D% pronounced & L7z,

ZOEED Y Lz, BMEAOHILESERER O
FRELH I, Table SICRT &<, B E D no A
b %<, RTweak % L T pronounced DIETH
otte THIE, SBEAISTIL, FREAMLT
WHBRED S OBE N EERL TV 5, B
BEOEIFZED SR - (Table 11,

A & DT, MM OERIETH 5 no
PEEEECCIBEA L HFREATHE s T,
CRETIR, BEA L HRAOMIFEEEN L,
BEAEL Y 1 A% X O Pashtun DS\ EEFEE

No. 1, 1991

(P <0.01) Wb LL, ZETHHREAOE
FRAT AN DT A R no DEVRFE (P
0.01) w7 teeT\wb (Table 10, 11).
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T 2 /NN SE RO, FAIBEEE LV
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B 3Bizsidbh s, & oMo, BE
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(Table 12)o ZOfEHR, BEA R TR, HED
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FH, UFEH oM 54.47%, 37.40%, 8.13%, %&£

Ti176.98%, 11.11%, 11.90%, TH otz Zhil,
B E IR & BIEONASNRE LY 2R
BT b OORINCE , kT, BIRE RS
LeHEARESR S RELLHENOBERL b &
WEEHRRLTWE (Table 14),

HEA Lo AR LB L 7 — # % Table 13,
WIZR L, 2 hTaBE, BEHEOHRTE, 4 A
Mo HENOHRFREBERLTH B, YFERD
HRFEA7 A ATELEL, ROTHEA, HEA
LEEE, BLIEV-D 2 Pashtun TH » oo 22 RET
13, BEALEA 74 ABIUCEHFEACBICITEEDOE
23 b, Pashtun D& & D EEDE (P
0.01) ®FEdiz, 2D &ix, BEAOERIGEE L

BEL, HAEARA~7 4 A LR, Pashtun & b %
BLTWDHZEERLTWS, Lol, THCHEER
ANEAT A ADEICEEOE (P<0.01) o bh
1o

4 HHETOHE

THE 1 /AEWoFMFE OO, BEREL b IT
RLHE,, ThbbEAELEN RS, &0
FERIEHD O O HBEE 3, MEAOBL L L 1240%
$CTHhote (Table 15), EEEIRED LI -1
(Table 17

NIz S &, FREDOE O HBSEE 3, Bk
Tid Pashtun THELF L, W\WT, ~7 1A, HBE
Ay HEADIETH 72 (Table 16, x* #%E Tk
EA&HERAL OZIIBEEOZE (P <0.01) 2R5

Table 15 Distribution of mesial groove of lingual surface on lower first premolar

Group Number of teeth With groove No groove
male 124 49 (39,52) 75 (60.48)
female 125 46 (36.80) 79 (63.20)

Numbers in parentheses indicate percentages.

Table 16 Percentage frequency of mesial groove of lingual surface on lower first premolar

Group Number of teeth With groove No groove
Pashtun m. 74 51.4 48.6
Japanese m, 190 21,1 78.9
Hawaiian m. 89 42.7 57.3
f. 111 35.1 64.9
Korean m. 124 39.5 ‘ 60.5
f. 125 36.8 63.2

Table 17 Sex and racial differences of mesial groove of lingual surface on lower first premolar

Korean f. —

Japanese m. * * s

Hawaiian m. - J * %

Hawaiian {, e — / —

Pashtun m. - S * o —— Vs
Korean m. Korean f, Japanese m. Hawaiian m. Hawaiian f.

— No significant difference.
*  Significant difference at the 5 % level.
* *  Significant difference at the 1 % level.
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hicty, TOMDARELE OMICIIZI GRS bhiad -
fro HETHLHMEAL 7 1 ADBIKELD -
7z (Table 17D
¢ LEEREE
1 #7~Y —fEH

LEERFIEEE o B AL ST 5 5 5 <y
— &1 (Tuberculum anomalum, Carabelli)'¥%, ¥
H L TERP, EHODSIHEHE » C pronounced cusp,
weak cusp, pit and furrow, no cusp @ 4 B 43T
T OMEELT~, EEE 1 KAER T ABEA
Bheor sy —{EHio HBEHE I, pronounced &
weak @ cusp Z &85 L FhFh24,39%, 14.73
%T, pit and furrow EbMxB &, FhFh39.02

%, 30.23% & V5o tn, OISR B MEERR
Hh e -7z (Table 18),

7Y - EET O HEEOR L FO AL, Bitc
(X Pashtun T, HAA, BEARZRIZHEE ~7 4
AN b i (Table 19). x2HRE CEBREA L
Pashtun ORI @EE O (P <0.05) AR B,
HAEA, ~7AANEOMIEEENRD b -
7z (Table 200, ZECTHBHMEAR A7 AAL D L
LECHBERLRL 2 AFE OB » % (Table
19, 20
2 EOERIBEEOEL

Dahlberg (19490 & WFHODHENHE - T, BEA
O BRI R L EHIBEE (hypocone) DiBE{LFREE

Table 18 Distribution of Carabelli’s cusp on upper first molar

Group lg?r{le%% P roxggggced Weak cusp  Pit and furrow No cusp
male 123 8 ( 6.50) 22 (17.89) 18 (14.63) 75 (60.98)
female 129 2 (1.55 17 (13.18) 20 (15.50) 90 (69.77)
Numbers in parentheses indicate percentages.
Table 19 Percentage frequency of Carabelli’s cusp on upper first molar
Group Number of teeth Pronounced cusp Weak cusp Pit and furrow No cusp
Pashtun m. 71 14.1 21.1 23.9 40.9
Japanese m. 204 11.8 25.0 16.7 46.6
Hawaiian m. 112 5.4 11.7 7.1 75.9
f. 134 7.5 3.2 11.2 73.1
Korean m, 123 6.5 17.9 14.6 61.0
f. 129 1.6 13.2 15.5 69.8

Table 20 Sex and racial differences of Carabelli’s cusp on upper first molar

Korean f. —

Japanese m. — s

Hawaiian m. - / * %

Hawaiian f. 7 — e -

Pashtun m. * 7 - * o 7
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.

No. 1, 1991

*

* Ok

No significant difference.
Significant difference at the 5 % level.
Significant difference at the 1% level.
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TP, Table 21RT &<, BLIAREAEKS
LT3, hypocone DFEREM 4 LBV OH, B
52.03%, #Z40.65% TH 5 DICXT L, hypocone #1R
ELTRIALTWB 31, BRED 1 UBUTTH -1
F2REAHTE, REFNRSCLERTHIORALL
BICE o7 M, BICRIL T3 3 235827.64%,
#733.33% LIEIMNT B DOAWD b, Thbb,
2 KEMDS AL 0BLEREZR L, BEABLKHE
ik, B85 1KEIE, %2 KFEH & 1T hypocone DB
AL{EENZBE U, iR biuisr o ke (Table 23).

] :ut\

o OERHTE 1 KA SV TORE 2 ew
DT, 82 KEAMIZ DT hypocone DIEILIERM %
N et 5 &, BEERORLRE V- ONEE
THEEAT, 2\ T Pashtun, HEA, ~7 1 AD
BB bfEm 23k Lz (Table 22)o x2 #7E T35
E A & Pashtun ©H (P <0,05), BEAEHAA,
»~7 A AOR (P <L0.01) BEREFNREEOENRL
Nice ¥l THBEAL A7 1 ADEIEEOE

(P <0.00) DBt (Table 23)0
3 ELERIEEEOBL

Table 21 Distribution of hypocone reduction on upper molars
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Group Number of teeth 4 4— 3+ 3
M male 123 64 (52.03) 58 (47.15) 0 C0.00 1 C0.8D)
female 123 50 (40.65) 72 (58.54) 0 C0.00 1 C0.8D
ME male 123 0 C0.00 46 (37.40) 43 (34.96) 34 (27.64)
female 123 0 (0,00 49 (39.84) 33 (26.83) 41 (33.33)
Numbers in parentheses indicate percentages.
Table 22 Percentage frequency of hypocone reduction on upper second molar
Group Number of teeth 4 4 3+ 3
Pashtun m. 71 7.0 40.9 28.2 23.9
Japanese m. 192 8.3 57.8 19.8 14.1
Me Hawaiian m. 103 35.9 57.3 4.9 1.9
f. 120 30.0 56.7 10.8 2.5
Korean m. 123 0.0 37.4 35.0 27.6
f. 123 0.0 39.8 26.8 33.3
Table 23 Sex and racial differences of hypocone reduction on upper second molar
Korean f. —
Japanese m. * ¥ /
Hawaiian m. ok Ve ¥k
Hawaiian f. s * % S —
Pashtun m. * / - * % S
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.

*

*

*

No significant difference.
Significant difference at the 5 % level.
Significant difference at the 1% level,
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Table 24 Distribution of metacone reduction on upper molars

Group Number of teeth No Weak Pronounced
M male 118 110 (93.22) 8 (6.78) 0 C0.00)
female 120 111 (92.50) 9 (7.50) 0 C0.00
M2 male 118 92 (77.97) 26 (22.03) 0 C0.00
female 120 95 (79.17) 23 (19.1D 2 (1.6D
Numbers in parentheses indicate percentages.
Table 25 Percentage frequency of metacone reduction on upper molars
Group Number of teeth No Weak Pronounced
Pashtun m. 71 77.5 19.7 2.8
Japanese m. 204 82.3 14.7 2.9
M! Hawaiian m, 111 90.1 9.9 0.0
f. 134 92.5 6.7 0.8
Korean m. 118 93.2 6.8 0.0
f. 120 92.5 7.5 0.0
Pashtun m. 71 35.2 35.2 29.6
Japanese m. 197 72.1 19.8 8.1
M? Hawaiian m. 104 74.0 20.2 5.8
f. 121 74.4 18.2 7.4
Korean m. 118 78.0 22.0 0.0
f. 120 79.2 19.2 1.7
Table 26a Sex and racial differences of metacone reduction on upper first molar
Korean f.
Japanese m. * e
Hawaiian m. - v —
Hawaiian f. < — /S —
Pashtun m. * * S — * <
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f,

*
*

*

No significant difference.
Significant difference at the 5% level.
Significant difference at the 1% level.

Table 26b Sex and racial differences of metacone reduction on upper second molar

Korean f. —

Japanese m * ow /

Hawaiian m. * s -

Hawaiian f. s - e -

Paghtun m. * * e * ok * ox S
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.

No. 1, 1991

*
*

*

No significant difference.
Significant difference at the 5% level.
Significant difference at the 1% level.
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B oH % B

BOR & F0 7 b OB DSt - ¢, BE
A D B OERIBEE (metacone) OIBLE
B &P ~7c, Table 24 RdZ &<, B 1KREABET
13, metacone B\ b DM HELL L 0% %
TE b, BEEO LD 1S i o fo. 5 2KH
W, BEOEER LT TEIN20% 2, W
iz, B h ONTB~TIRHA L, BEAS
e, 81 KW, 5 2 KFA# & b, metacone
oRAERCELC RERRZDbhihr sz
(Table 26).

MNEMITIET 5 &, 5 1 KE#HO metacone BB
tEHF 1%, B4 Cik Pashtun THE <, HEA, ~7 1
ANEfiE, BEACRLEVCBERLRLLY, 12
ME TIEEA & Pashtun, HAEA L OMICEEED

2= (P <0.01) FdbhiH, ~7 1ALt
BEER D 5 T, ZETREBEAL ~v 1 ADHZ
BHEBEOENI Do (Table 25, 26a), 552 KEH
T % metacone OE(CIER L, BT Pashtun 29EH
ER <, BATES 1 oRAM B iR & FkkoERIcH
wA, ~7AANEEEBEADITESE 2 e 12 HRE
THEREA & HA& A, Pashtun O (P <0.01), #
BA L7 1 ADR (P<0.05) wHEDOENRR LK
foo L LZMECREREA L -~ 7 1 ADEOEEFD
bLiTes otz (Table 25, 26b)s
4 HE ORI

R OUDR ORETRE, FEAFEREE LD 18
HELTEBND DT, KRB hEZD
BECL - T, #, 3028 o4 L7, Table 27

Table 27 Distribution of mesiodistally compressed upper second molar

Group Number of teeth No Weak Pronounced
male 118 97 (82.20) 21 (17.80) 0 C0.00)
female 120 104 (86.67) 14 (11.67) 2 (1.6D

Numbers in parentheses indicate percentages.

Table 28 Percentage frequency of mesiodistally compressed upper second molar

Group Number of teeth Weak Pronounced
Pashtun m. 71 26.8 9.9
Japanese m. 194 10.3 2.1
Hawaiian m. 104 6.7 1.0
f. 121 4.1 : 1.7
Korean m. 118 17.8 0.0
f. 120 11.7 1.7
Table 29 Sex and racial differences of mesiodistally compressed upper second molar
Korean f. —
Japanese m. — v
Hawaiian m. * /S —
Hawaiian f. e -~ /S o
Pashtun m. * % * % * x * % -/
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.
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*

*

*

No significant difference.
Significant difference at the 5% level.
Significant difference at the 1% level.
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HEAOWEHEEEE

VIS DEEHE I fE - C RS 2 AT O L
KIFEE %, *OREIZ X - T no, weak, pronounced
A, Bl r o R R LA DO TH B,
BEATREED b ORBEZ L H80%ETHD, E
EOHD S DIEE b THIh » T, BREIZEFD
HHBEET2EEZEDH AL, -7 (Table
29)c

MNER ot R RS L, BEECERGETEDHR
EAR D BV O Pashtun T, KWGTREA, HE
A 7 A ADIECTHEREMEL fe-> T3 (Table
98), BEIADHIARIE, BIEHFRADERIEL,

HEA L BRAOMIEEZRRDbhithotn L
ML, BEA & Pashtun ©f (P <0.01) & & O
74 NEDR (P <0.05) ok, SDEROHEFOHE
RIHBEDOENRD w7, LivL, ZETIHHBEA L~
7ANEDOBICHEREXRD b REMN - (Table
29
D TEEXES
1 Protostylid

ZhE, TERARFISIEEIE O OO R » THEN
EE L CRRAMGBRETh B e, BHYDS
¥ € o Toprotostylid © & ZE 8 & % pro-

Table 30 Distribution of protostylid on lower molars

Group Number of teeth Pronounced Moderate Weak No
M male 124 0 C0.00 1 C0.8D 7 ( 5.65) 116 (93.55)
' | female 129 0 (0.00 0 (0.00 6 ( 4.65) 123 (95,35)
M male 124 0 C0.00) 1C0.8D 1¢0.8D 122 (98.39)
? | female 129 0 C0.00 0 C0.00 1C0.78 128 (99.22)
Numbers in parentheses indicate percentages.
Table 31 Percentage frequency of protostylid on lower first molar
Group Number of teeth Pronounced Moderate Weak No
Pashtun m, 63 0.0 0.0 1.6 98.4
Japanese m. 154 1.3 4.5 16.9 77.3
M Hawaiian m. 96 0.0 4.2 2.1 93.8
' f. 119 0.0 5.9 3.4 90.8
Korean m. 124 0.0 0.8 5.7 93.6
f. 129 0.0 0.0 4.7 95.4
Table 32 Sex and racial differences protostylid on lower first molar
Korean f. —
Japanese m. * * Ve
Hawaiian m. -_ A * %
Hawaiian f. e * / -
Pashtun  m. — /S * % — e
Korean m. Korean f{. Japanese m. Hawaiian m. Hawaiian f.
— No significant difference.
*  Significant difference at the 5 % level.
* »  Significant difference at the 1% level.

No. 1, 1991
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Table 33 Distribution of cusp number on lower molars

Group Number of teeth 5-cusp 4-cusp

M male 124 124 (100.0) 0 C0.00
' female 129 129 (100.0) 0 € 0.00)

M male 124 77 € 62,100 47 (37.90)
: female 129 75 ( 58.14) 54 (41,86)

Numbers in parentheses indicate percentages.

Table 34 Percentage frequency of cusp number on lower molars

Group Number of teeth 5—cusp 4—cusp
Pashtun m. 106 79.2 20.8
Japanese m. 150 98.7 1.3

M, Hawaiian m. 87 100.0 0.0
f. 110 99.1 0.9

Korean m. 124 100.0 0.0

f. 129 100.0 0.0

Paghtun m. 116 6.0 94.0
Japanese m. 98 55.4 44.6

M, Hawaiian m. 89 40.4 59.6
f. 108 37.0 63.0

Korean m. 124 62.1 37.9

f. 129 58.1 41.9

nounced, moderate, weak, no ® 4 Rz i1C, *
DHRE LR, Table 30 KR LA, ZHIERLA
5L, BEATIEprotostylid DHHBEE L E b
TEL, THHE 1 KEMCHM6.46%, 21E4.65%,
F2RAB TR, Bikl.62%, Zi0.78
UIBE Ik oo, HEIED LN -2 (Table
30, 32D,

AR A5 &, THE 1 KAV Tproto-
stylid D HEREOR S BV DIk, AARABECH23%,
HEARSGUMo A, BhowFhickntl
10%LAT O HHIRECH - 72 (Table 31, REL S
b, BECRBEALBRAOE (P<0.01), Z#
TITHREA &~ 7 A AD/ (P <0.05) wHEOEM
Fdbhte (Table 32), 7ofE 2 KFI Iz Tt
BEHNCEDH 2 > O TR T & 7obs,

2 WEEEH

TEREROERBER S BHETH DA, BENE
TREDH HOFELEE (hypoconulid) 2HME(LE%
LUCABERE & 705 2 & %Y, Table 33 1%, $BE
ABZ k5 TEAFAEOWEROHEELR LT
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Who HI1KEETIL, BREbT_CEEHETH D,
B2RAEETE, 5BEEMI60%, 4 BEEANI40%T
Btz BEIFED BIIEA -7 (Table 35a, 35b)0

AR L To% &, 3 1 REW oS,
Pashtun % &, Fofio AE-ciBL L & I3IF100
WL BT H » 7o —77, B2 KREWETE, 5
BEHOHRRENIBL L bBEATELS L, HEKAE
M2 RS0 & Pashtun © B €A b 4 WHE
Thole (Table 34), BEALEEE LD AE
th, BMEOSH 1 KWk Pashtun (P <0.01), &
2 REISCiE~7 1 A& Pashtun (P <0.01) Th-
foo FTeACHECLREE 2 KEIICR W THEA L -~ 7 o
AR EHEZ (P<0.01) 28D 5 R (Table
35a, 35b)e b DT & X b, BEATIZhypo-
conulid DBR1GH LD, HAIA LR, BRI o
Lo kBbhtc,
3 B6mIE

bt O TEEAREEOEOCERWIE (entoconid) &
O Chypoconulid) ORI HIFE 3 % B AT %
58 6 B (Tuberculum sextum) &\ 519, HHon
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Table 35a Sex and racial differences of cusp number on lower first molar

Korean f. —
Japanese m. — v
Hawaiian m. —_ e —
Hawaiian f. /S — / —
Pashtun m. * % / x * * % /
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.
— No significant difference.
*  Significant difference at the 5% level.
+ * Significant difference at the 1% level.
Table 35b Sex and racial differences of cusp number on lower second molar
Korean f. -
Japanese m. — v
Hawailan m. * u 7 *
Hawaiian f. / * % e —
Pashtun m. * o i _— - S
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.
— No significant difference.
*  Significant difference at the 5% level.
* » Significant difference at the 1% level.
Table 36 Distribution of the sixth cusp on lower molars
Group Number of teeth Pronounced Moderate Weak No
M male 124 1(0.8D 4 (3.23 16 (12.90) 103 (83,06)
' female 129 2 (1.55) 7 (5.43) 12 € 9.30) 108 (83.72)
M male 124 1 (0.8D 5 ( 4.03) 7 ( 5.65) 111 (89.52)
* | female 129 2 (1.55 7 ( 5.43) 8 (6.20) 112 (86.82)
Numbers in parentheses indicate percentages.
Table 37 Percentage frequency of sixth cusp on lower molars
Group Number of teeth Pronouned Moderate Weak No
Pashtun m. 104 0.0 1.0 5.8 93.3
Japanese m. 147 2.7 8.8 17.7 70.8
M Hawaiian m. 69 2.9 27.6 21.7 47.8
! f. 89 4.5 23.6 15.7 56.2
Korean m. 124 0.8 3.2 12.9 83.1
f. 129 1.6 5.4 9.3 83.7
Pashtun m. 116 0.0 3.5 1.7 94.8
Japanese m. 173 5.2 11.0 13.3 70.5
M Hawaiian m, 69 8.7 14.5 20.3 56.5
2 ’ f. 90 12.2 16.7 15.6 55.6
Korean m. 124 0.8 4.0 5.7 89.5
f. 129 1.6 5.4 6.2 86.8

No. 1, 1991
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H od F R

SHEAE, BEINTEAEE RIS 6 BEOH
IR % pronounced, moderate, weak, no @ 4 B
125 C e OHBREE 2R L i, 8 1 KA,
B 6 MO HIBIIB L b T%TH Y, F2 KA
HCII10%E TH -7z LnL, ZORTH, B
F&3%E L /- pronounced D& 6 BHHILH F % < 724,
KER > (3T FH9 D 5338 D moderate 75\ L weak D v
“ADLOTH-de (Table 36), BEADOBLRE I
i3, BROEIES LI o7: (Table 38a, 385
HEAECR T B 6 BEEOHIREL, 1 KA,
B 2 KEIEE & b Pashtun BSR4, RVT,
BEADOSEZ, HEABE, ~v 1 ADBLZOETH
<7tz (Table 37), BEMCBREA L FEELEDL
NEGEE 1 RElTE-~ 74 A, B2KAHETHRER
ANEA~TAANTH T (P<0.0D), LHECIEREA
Eav A ADHcEEEZ (P<.0D 2D 12

(Table 38a, 38h).
4 ERIPEERSE G8 7 RED
TEEAE®E O OEHIBEE (netaconid) & EOE
BIBHE (entoconid) O EBIRMEIRFEE B 7K
) LFEEh A/MNEET OB A 2 L aln Be, T
B, BHOLZ OFEET AR E 212 X » T pronounced,
weak, no ® 3 BRI Uz, & OFHICHE » TH
EATRAREEI ST 58 7 WHO KRR 2~ 5
&, B 1KESETIEEMT5.13%, ZHET9.09%, #
2 KEIEECIiI B iR e, ZfEcitl.82% Th
o7z (Table 39), BrHOMEIRD LM -7
(Table 4la, 41b), ¥ -EEEA &{ho ATE & O
FEOEIED Bt (Table 40, 41a, 41b)s
5 JE s
THHES | KEIER DITLERIREE (metaconid) 725
Ll D 5 DB R FBE L, P b Fo

Table 38a Sex and racial differences of the sixth cusp on lower first molar
Korean = f. —
Japanese m. — e
Hawaiian m. * x e * ok
Hawaiian f. s * 7 -
Pashtun m. — e LI * % e
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.
--  No significant difference.
*  Significant difference at the 5% level.
* *  Significant difference at the 1% level.
Table 38b Sex and racial differences of the sixth cusp on lower second molar
Korean f. -
Japanese m, * o s
Hawaiian m., * % Ve —~
Hawaiian f. 7 * % i —
Pashtun  m. - s * *h 7
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian 1.
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*

*

*

No significant difference.
Significant difference at the 5% level.
Significant difference at the 1% level.

{EIMEERE Vol 39



HEADERELY

Table 39 Distribution of median lingual accessory cusp on lower molars

Group Number of teeth Pronounced Weak No
M male 117 2 (1.7 4 ( 3.42) 111 € 94,87
! femnale 110 4 ( 3.64) 6 (5.45) 100 ¢ 90.91)
M male 117 0 € 0.00) 0 0,00 117 (100.00)
2 female 110 0 C0.00 2 (1.82) 108 ( 98.18)
Numbers in parentheses indicate percentages.
Table 40 Percentage frequency of median lingual accessory cusp on lower molars
Group Number of teeth Pronounced Weak No
Pashtun m. 107 3.7 1.9 94.4
Japanese m. 147 2.0 2.7 95.2
M Hawaiian m. 88 3.4 1.1 95.5
! f, 106 1.9 1.9 96.2
Korean m. 117 1.7 3.4 94.9
f. 110 3.6 5.5 90.9
Pashtun m. 116 0.9 1.7 97 .4
Japanese m. 177 0 0.6 99.4
M Hawaiian m. 86 0 1.2 98.8
2 . 105 0 0 100.0
Korean m. 117 0 0 100.0
f 110 0 1.8 98.2
Table 41a  Sex and racial differences of medial lingual accessory cusp on lower first molar
Korean f. -
Japanese m. — e
Hawaiian m. — 7 -
Hawaiian f. - 7 — S —
Pashtun m. — v - — e
Korean m. " Korean f. Japanese m. Hawaiian m. Hawaiian f,

*

*
*

No significant difference.
Significant difference at the 5% level.
Significant difference at the 1% level,

Table 41b  Sex and racial differences of medial lingual accessory cusp on lower second molar

Korean f, -
Japanese m — /
Hawaiian m, - 7 -
Hawaiian f. e - e -
Pashtun m - / - - /
Korean m. Korean f{. Japanese m. Hawaiian m. Hawaiian f.
— No significant difference.
*  Significant difference at the 5% level:
* *  Significant difference at the 1% level.
No. 1, 1991
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Table 42 Distribution of deflecting wrinkle on lower first molar

B o F O

Group Number of teeth With wrinkle Without wrinkle
male 117 20 (17.09) 97 (82.91)
female 110 16 (14.55) 94 (85.45)

Numbers in parentheses indicate percentages.

Table 43 Percentage frequency of deflecting wrinkle on lower first molar

Group Number of teeth With wrinkle Without wrinkle
Pashtun m. 35 11.4 88.6
Japanese m. 112 25.4 74.6
Hawaiian m. 53 18.9 81.1
f. 74 6.8 93.2
Korean m. 117 17.1 82.9
f, 110 14.6 85.5
Table 44 Sex and racial differences of deflecting wrinkle on lower first molar
Korean f. —
Japanese m. - /
Hawaiian m. — s -
Hawaiian f. / — v —_
Pashtun m. — 7 - - /
Korean m. Korean f. Japanese m. Hawaiian m. Hawaiian f.

— No significant difference.
+  Significant difference at the 5 % level.
» x Significant difference at the 1 % level.

FAEEEZ CGRLAMCEML T2 &880, H
HEER & BT h T\ 29, 2 OJF i o HEREE
BE Ao\ T~ TR B & BECIR17,09%,
TI114.55% TH » 1= (Table 42), HEIEFRD Lhis
M ofe (Table 44), AMERCHEELCAaD L, Hik
TIEEROHBEEOR BV ORHERAT, ~
74N, BEA, Pashtun DIHE fno CTla%, ET
REEAN7 A AL O HBEEERE ko T3
(Table 43), LivL, FEEALfLoOARELE OFICIT
Bt 3 BEOEIIFED bh it -7z (Table 44).
E AERiERE

ZE TR E O b o v _ABEIHE
IV, #7-3y —§EE (MY, protostylid (M),
6 BIEE (M), &I BB QMD, B kiR
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M) @ 6EREY, %0 HIEE R H - TAE
REEAE 2 HH L 7o Table 45 RBEHREOHLIZOWT,
BEA, HEA, ~7 1A, Pashtun ® 4 AEE O
BAEHLbDTHL, ¥, ERROEEDI L,
BEA, 74 ANTELEIcEEOMEI T bhL
DI, ERES % CHREABLEO v v ~ A BT
AV ORTH T, £TT, HEALA7 A NEE
TEkEbeicd®d, BEA L Pashtun XBHO Z0
HORAVCERL Tht, TORER%Y Table 46 &
VN o

Zhbhick s HEA L HEERE SRS
WEERE B B O EAA (0.0839, 0.0932) TH N,
DT~ 7 4 N (0.1299, 0.1664), Pashtun
(0.1937, 0.2647) Th o1, ERHEALHEAD
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Table 45 Biological distance between four population groups based on six crown characters in male

Group Korean m. Japanese m. Hawaiian m.
Japanese m. 0.0839**
0.0001
Hawaiian m. 0.1299** 0.2431**
0.0003 0.0005
Pashtun m. 0.1937** 0.4639** 0.3187**
0.0005 0.0010 0.0009

**Significant at the 1% level.
*Significant at the 5% level.

Upper : Distance.
Lower: Variance.

Table 46 Biological distance between four population groups based on six crown characters
in male and female

Group Korean m.+f. Japanese m. Hawaiian m.+f,
Japanese m. 0.0932**
0.0001
Hawaiian m.+f. 0.1664** 0.2650**
0.0002 0.0003
Pagshtun m. 0.2647** 0.4639** 0.2706**
0.0005 : 0.0010 0.0005
Upper : Distance. **Significant at the 1% level,
Lower; Variance. *Significant at the 5% level.
Pashtun Pashtun
m. m.
] ———————Hawaiian ] Hawaiian
m. m.+1.
Japanese Japanese
m. m.
Korean Korean
m. m.+f.
0.5 0.4 03 0.2 0.1 0.5 0.4 0.3 0.1

Fig.1 Dendrogram derived from the biological
distance using six non-metric crown
characters for four population groups in
male.

BHEEAARANE ~7 1 A (0.2431, 0.2650), HAA
& Pashtun (0.4639) DBEREL b A 78<, Kbz v
1 A& Pashtun (0.3187, 0.2706) DFEEEX b 4/
Vo Table 45 & Table 46 &4V} 2 B 80E OIS 1c 11

No. 1, 1991

Fig.2 Dendrogram derived from the biological

distance using

six non-metric crown

characters for four population groups in male

and female.

B2 5l b ith o o,

b OIEHETTI B, Cole"DHHEIZL B2 5 2
B =R, 4 NEIHELHEI oD s 528 —
i bhie (Fig 1, 2. +ihbba -9 2R A
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o

O Pashtun, £V F7HRO~7 4N, BHROQE
NEBEADIEFTH T, 2O &b, BEA
EHFANEBEGGIWEZAEMEL, ~7 1AL
Pashtun (1% o 7 oo & T ARAME L T 7z,

vV % %=

A MSEIZOWT
BEABLoEECHRT 3EBED 5%, SHO
HE TR L7 8Ol oI ER~02ER 0EE
CEWTHROMEYRLDL, LERHPIIHEO>+
~AH (p<0.05), FHOE 1 /IFERHHBEHO N E
B, ¥/ AWBSEEOFE (p<0.01) © 3H
B Chot, BHEN LB ~7 1 ANBLOFET
ME2FD B Dy, THE L/NE#csit 5 &5
BEEOFERE L IE - B O PLEE HRERR o
FRIHE (p<0.01) D 2IHBETH B, LichaT,
EAE A 7 4 ANBLTEHICEROUELNTED bRk
DiF, THNEEEAREORERE D 1 HETH 5,
WFRIZ L b R RTEEB R o,

B AEEIZOWT

1 BEELESTHEE 2T

SEFEE L SHEOE TOUPEE~22EEHEE D
5%, HHORFEELHAA, -~ 7 1A, Pashtun
Db O LT E i S EOW4BEE~ 208 EE T
DT HRD &, BEABEME L HAARKE L OMTER
DERD - BEE, THEOW7HEE~ 9 HEEE
Thb, BEABEL 7 1 ABkOM T, 7HD
8 EE~IEEEE cEEE Y bk, BE
ANBE L Pashtun BEOEITEEEND - o DI,
SO 9 WEIE~ISEEEE T, 275 0 DEEMF
Wb, FRBEAZEE 7 1AL EOFE S
Bé&, THOWSWEE~NUNEEHEEEELND Y,
#Ho b cBEEROBE LA,

2 WEPEOWEENERCE S AEEC LT
EH b, W CHET AR E R T OR
DOIFEBRERCES\T, ROL S5 H/EL TV,
Findoh, OEFELEREE L cBETsHE, @
G oB(LTEEE, OWE (cingulum) 2BIELRLE
g, @rothoBEchb, 2T, COHEES
¥, BEAOWBEREOEBUERE > - THNTS
LRD LR DTH B,

a MEREWER L i EET s
SHSEEACH~EE T, hiciEST sBE I,
EEH v B (T, 1D, THE/ESEIRRTAE
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HICEED BIFieFE (P, 18 - HAWEHOHLLKE
TR AR L O Ao T RUBSEE (P, H{AITE:L
D#EOXM (P, TREAHBMOBMERZKT S
hypoconutid (M, M,), & 6 BEH (M;, M,) © 6
BEHTHD, ~hbBEEOBMEABME RS HIEM
& X FOEBRE G, THORAEE 6 iE (M, M) #
AU A ABHCIEE S T LR, ho 5EET
T~ 7 4 A, Pashtun BEEX b &L, BEUHE
TRAETH 5 BEABE IR G ERTR L TY
5, MEALME TR « A @, 1D, F
WE1NERFAREORE (P, THXRER
hypoconulid (M,, M,) @ 3HEE M~ 7 1 ALk
D bEV. THEAOHFEROERIEmLOEOXT (P) 1
MAEL SR CcH 525, M @), TEHK
FIHI%8 6 G (M, M,) T~ 7 1 AZEDOFHHE
{Ten T,
b HEOB(LHHE
ChIZEM T AEE cHEA LTS, o AfELl
Lok, EBEAE#O hypocone DiEIE (M2,
metacone @B/ (MY, M, EEOLHET (M,

© TFERAESEBIEI O hypoconulid 2B (M, M,)

D4IHETH B,

BwHNL, ~7 1A, BEAR L U Pashtun DO
B o T L, —EfstaE s b oo, ©
O HIEBE X Pashtun, HEA, v 1 ADIFE<
Too TWwBM, HEAL 7 14 AOBRIBELEED
=L, Pashtun & Zhb 2 AFHEOMDE XD i
p/ANE L, BIEHREBHEROS»LEARAL ~7 1
MNBEGERIZS B & L 2WEL T 5B,

SEOREABMEC I OB EREO B
DWTHhB L, EFEKEIM hypocone DB (M2 »
o ARz~ T = & &R < &, Pashtun Bz
Bl Tilbi &L, BEA, ~7 1 ABHL3RE
B URREORBMEMARLTWBLELLhD, 1,
BREE A S ML~ 7 A A & 3IER CRRE 0B LER
BRLTWBEFEL RS,

c B (cingulum) »BIELWITBE

WH LN L 2 & LEAEEO D 5 <Y —fEH,
hypocone, T %K EJ 8§ © protostylid, hypoconulid
O AHBEPHERH A SEShCBEE $hb, SHEHH
BELINLOBEDS b, o AL b HREAT
BbEECHET 03 BL L THAREHE
hypoconulid (M,, M,) ©TH b, EH KB H#
hypocone (M2 DOHIRETIHZ & 4 F b B\ ELT
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LTvw5b, HEABECHAASE L HEOELRL
#oH B v SR E 8 hypocone (M), THIAFA®E
protostylid (M) TH B, ~7 1 ABM L EEEMN
> Te D EFEREIHE hypocone (M2, TFEEAFIH
hypoconulid (M,) TH 5, ZhizxtL T Pashtun B
P &I THCREIEE protostylid (M) %< £ToIF
BETEEDEN BD LIS,

Lichio T, BEFHTHBEA & Pashtun 23 h
e OHEERH D, ~7 14N, HEAE G
WHERICH D D Eicie s, BEIAZHTEA T 4 AL
te LEEAMEE S 7 ) —FEE (MY 2B To
EETEEOENDD, 2k OEEIFEHOND,
d zofoE

RIS T R HE THREA TN, Mo AR
KL THRADHEEOFRIBEEO FERE (P,
P LEEHEEOME (P,), THEKEEOFH M
FIREET (M, ML) &EdMEERR (M) Th 52, BEA
OTHEIERERREE (P) 3, HERHZLOD,
BREBEHEL TS, i ABELILETAE, A
FABRL RERBECHEN, ~V 1 AR,
Pashtun S L 0 25 RIFAFEELTR LT 5,
BEABLEO TR/ HEESEROBE (P,) 1H
EA, 74 NBHEE ORCIIENED b 23,
Pashtun Bkt~ s &, ERIMTE & BIRTEFE L
Y FRIOHMBERNE oo T3, BEALER
AT A NEHE R BARCRIRES RN ETH D, YF
HoHHEIME,
Plbwibie o & &, ORI RS aESER
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