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ZHEY ol e F 1 2o SES W spddid @e - gASE wE Al I 43
2t wege] wRgc A ol EmE o] 4q FEHHen Wi AddRdH ez ddE] Fad
Au g sl 7AES AEE gx At 10209 59 ok EHmS ol 43 1374 $5 ALAFTA
WAS 2AF a2 duel whe ol dm ) AR B4 9 0508 Aolg HAste wH&
Ze AFE Aok ok 137 WAE 3% F @i me Aele s wel Bl FE5L ollH Y
ol mAe] Al GAHL] 68.1%¢l A ol ol mA: “HdA ez veld i, A AE WY
el =AM el Bal ASb dlRBe)9eh (82.0%). = HEFY) moflM® die] e} vehdied @At
2) dge 53 Hel = et AREd 017%) ik, A8 ol Eme)M e FER HErc)el e}
UA ekstn vz e (53.6%)8) 27k FE (464%)7) viesl BEF o] e hE A5 dMs
Fie] melsp vhehlA] gsith ol E M wlASH B4 3 dReAng Wzl 2ilEs o vl
22 A7st vl Zagoh Wodela ) BRI RE o F el $FEUAE 23 FRYA e %A=
= vlmH AA Jehdor), Wele ¢f 10.0%, 342 150% o) 4oz & AL wylch
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1953). wetA} ol Em e F3e ot A7
2 BAe] ot Aoz delA glen, =3 g
FEE $8 FoR o|&HE Woth
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=

Eimy dew ¥ shie by =u 2EY
wolc), w8l ofefdm o} Hwirjelel xjnje] ¥
FALE Aleld] H@ge] AAME ] gle] ol
we wWalw 3 7 AREA 3 e
HqA, 2847 248 23l (Woodburne
1994). 0|2 & o el = AR, AL, G
AT 1EGAT B e Y712 8e] EHe
Aol grlge] whe e AuPe) 77w
Aldie] w}E JB&Re] W § o] FHFA
93 Ao}zl viebd 4 glvh (Washburn 1951,

*o] A7e 19989 % FFFEAFADY 7|23 8hd 7l
sl ATHAE
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Awdel] whE oldlew e} e Fo]iz oJ2] 7}
Sqlo] 23be] ¢k = oz ¥ vt
{(McNamaras} Graber 1975). o|28]%t #}eole] &}
Ao} AR oeme] =79 A A
2 vhade Ze] d=zia, 4 A oln 47
#s} okl AxA B4 = Aot Aot
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o] wtlz} 282 wbgdwtAel whe "wislx e
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b el gete] Wil HmMe) Ao @
Wauz olsme] =rleh wWelel diztel7}
aoka shgic
AF7HA] ol e M E Aoz AE wis wA
g o] 43k did YEe AaAt sk
A F= go] AlslEe] v} (Hanihara 1959, Giles
1964, Birkby 1966, Krogman3} Iscan 1966, Bass
1987, St. Hoyme#} Iscan 1989, Novotny 5 1993,
Iscan®} Ding 1995, Loth&} Henneberg 1996, Muller
1998). oj& v|A&5 FAL o 43 AFZ Bass
(1987 H@e) mepew YuiE F¥T 4 U
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%2l AFER YUE PUL 4 A5z sk
=% Aol ofhemMe] gonial flaringe] hiz}
o) ERY Ael7h EhdThT(76%) B v 9)
=} (Muller 1998).

hAEWE ol METEe] ALAFAR 2ol
£ 98 AEFES T8 2 54 49 dn
(Giles$} Elliot 1962, Gill ¥ 1988). =3t =Z9] =
of, ¥3e =g, obeml ol mAz]e] ok
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W Huzix)e] mef, (5) olEEdel ds) =u
7R 8 gzl A mel mE gwrR| e ¥, (6)
Y| b Ro] AF EE JpFo2 FolA e ¥
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1. B2 =k (Shape of chin)

1}3] 3 (bilobate)/¥] 2.3 (square)/'d71=2-3 (po-
inted)

. 829 o 94 (Profile of chin)

m) w) gH3] (vertical)/E) {1128 (prominent)

3. oleflelm o} mAjE] 2] 3l (Contour of mandibu:
lar lower border)

223 (straight)/s) 213 (rockery/2-F 33 (undu-
lating) '

L&) 74%] 2] =oF (Shape of ascending ramus)
%23 (pinched)/ ]2 (wide)

. Ew 7EAl 8] 9 24 (Profile of ascending ramus)
2=2) ol & (vertical)y/F| 2. 71-&0] 48] (slanted)/ %
o2 7]2+] A3 (inverted)

.Ewzke] o)A A = (Divergency of gonial an-
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gle)
etzmo g 7)-8e)RE (inverted)-=) 918 (straight)
2oz 718078 (everted)
colEw F7)9] EA R
lar torus)
2] -2 (present)/$l-& (absent)
3} 7 (single)/e]#] 71| (multiple)

8. gw7iz] siurMe AdFoez FHeoji
version of ramal posterior edge)
3o A ok (absent)/ ek 3] oA (slighty/oia
o] 3 o)A (somewhat strong)y/ o] F ol (st-
rong)

RAEHEFE 2

mental foramen)
9] & (present)/ §) & (absent)

10, FlewaiA gk woe]e] 3 (Form of my-
lohyoid bridge)

412 (absenty K83 T[ad] (partial (Ta))/-
) (partial (Tb))/$HA 8k 3 ) (total (1))

11, o] 25799 &2 -5 (Presence of retromo-
lar foramen)

912 (present)/ §) 2 (absent)

12. 19 EAA % FAHEAAS Fo] (Shape of
superior mental spine & inferior mental spine)
o|2]3tA 2705 v}y (sharp separation)/E53}7]
270 = 1} (dull separation)/l2]5}A] £-3} (sha-
tp fusiony S 23517 43 (dull fusiony] N2
#) (triple separation)/$)| & HE7}A1 8} o} EF7}A]
7} @718 4% (sharp fusion of superior mental
spine & inferior mental spine)/$] EE71A[ <} o}l
e 27}A) 7} 55387 -$3 (dull fusion of superior
mental spine & inferior mental spine)

13. "W A7) s1xAgle] Fol A = (Flexure of ramal
posterior border)

Fo|A)A] gke (strmght)F-L o] §)& (flexure)
279 WASAEE BAAE T2 (SAS

for Windows, version 6.12)% o] £35)e] A s}

uh FAe A Ale)E Yelnr] $13ke] logi-

stic regression-2 A] 8] 3} c}.

(Presence of mandibu-

A= (In-

8- (Presence of accessory

4 b
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(b)

Fig. 1. Contour of mandibular lower border; (a) straight form, (b) rocker form

(b)

Fig. 2. Shape of chin in Korean mandibles; (a) bilobate, (b) square, (c) pointed

Fig. 3. Presence of accessary mental foramen; Arrow indicates accessory mental foramen.
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Fig. 4. Divergency of gonial angle.; (a) inverted form, (b) straight form, (c) everted form.

Table 1. Comparison of the 13 mandibular non-metric traits between male and female

Items male female total Items male female total
Shape of chin Rt 76.4 78.6 77.0
bilobat 333 0.0 24.0 present Lt 27.8 25.0 27.0
square 584 53.6 57.0 Rt 23.6 21.4 23.0
pointed 8.3 46.4 19.0 single Lt 50.0 85.7 59.3
Profile of chin Rt 529 833 60.9
vertical 292 393 32.0 multifle Lt 50.0 14.3 40.7
prominent 70.8 60.7 68.0 Rt 47.1 16.7 39.1
Lowerborder of mandible Posterioredge of the ramus inversion
straight Lt 31.9 81.5 455 absent 194 14.3 18.0
Rt 31.9 82.1 46.0 slight 55.6 46.4 53.0
strocker Lt 68.1 18.5 54.5 somewhat strong 19.4 32.1 23.0
Rt 68.1 179 54.0 strong 5.6 7.1 6.0
undulating Lt 0.0 0.0 0.0 Accessory mental foramen
) Rt 0.0 0.0 0.0 absent 792 67.9 76.0
Ascending ramus present 20.8 32.1 24.0
pinched Lt 19.7 14.8 184 Mylohyoid bridge
Rt 19.4 14.3 18.0 absent Lt 81.9 81.5 81.8
wide Lt 80.3 85.2 81.6 Rt 84.7 75.0 82.0
Rt 80.6 85.7 82.0 partial(l a) Lt 11.1 111 11.1
Ascending ramus profile Rt 11.1 14.3 12.0
vertical Lt 31.0 14.8 26.5 partial (I b) Lt 0.0 5 1.0
Rt 30.6 14.3 26.0 Rt 0.0 3.6 1.0
slanted Lt 69.0 85.2 73.5 total (IT) Et 6.9 37 6.1
Rt 69.4 85.7 74.0 Rt 4.2 7.1 5.0
inverted Lt 0.0 0.0 0.0 Retromolar foramen
Rt 0.0 0.0 0.0 absent Lt 68.1 70.4 68.7
Geonial angle Rt 65.3 78.6 69.0
inverted Lt 6.9 7.4 7.1 present Lt 31.9 29.6 313
Rt 6.9 7.1 7.0 Rt 34.7 214 31.0
straight Lt 153 22.2 17:2 Posterior border of ramus
Rt 0.7 17.9 12.0 (occlusal plane)
everted Lt 77.8 70.4 75.8 straight Lt 29.6 333 30.6
Rt 83.3 75.0 81.0 Rt 319 32.1 320
Mandibular torus flexure Lt 704 66.7 69.4
absent Lt 722 75.0 73.0 Rt 68.1 67.9 68.0

All values are expressed by percentage (%). Rt : Right side, Lt : Left side

Copyright (C) 2003 NuriMedia Co., Ltd.
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Bl Held, Zs

()

Wt FAell M el ==l S1ge] 68.1%2
el o}, ofabe e o] 82%= ey
(18%)2ct A w4 vepdet @3} 9z =5
A ol ol mAE]r) olulm BE=3) o )
o = %191} (Table 1, Fig. 1).

E—]'r'ro] ‘:"’.}Oﬂfﬂi Lh.%?}_,] % Ul‘}{ i]—0i7
viebstel @2k A4 i) vy e} e
3 (91.7%)¢] HRHolgd o}, A oAl g e
vrelubA] ke ubd, W23 (53.6%)3 27t
(46.4%)0] B|Z=3}7] elyto (Fig. 2). 5w 7)1+ ¢
dEFdME P ZF 2 7)1 &43 (74%)°)

b

Lt}
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(d)

Fig. 5. Form of mylohyoid bridge.; (a) absent, (b) partial (I a), (c) partial (I b), (d) total (II), Arrow indicates mylohyoid canal

alo

Wskem, FAH(69.0%) ek o A} (85.0%) 4
gho] vebke} (Table 1).

ol Ew g7 H BF oF 25%0A HEH
At ol §718] Fefel 9leiA FAle] A%
g AN (single)st EAT W (51.5%)9} i) )
(multiple)7} Zro] =& o) (48.5%)7} 1|53}
vepd v, o Aol glelMe & A 24 o
(84.5%)7} o2 W7} o] A o (14.5%)2.F
A o] o] vebgor, ol gu] §7]= iy
R oo FUsh SAASel 3] Abol2slol
HRE A (78.0%). Gw7hAS) wope ewizhA

s

T
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Table 2. Frequency according to the types of the superior and
inferior mental spine in Korean

Type Superior mentalspine Inferior mental spine
M F T M F T
Sharp separation 514 60.6 54.0 56 71 60
Dull separation 97 107 100 28 36 30
Sharp fusion 97 36 80 361 214 320
Dutl fusion 42 36 40 319 464 360
Triple 1.4 00 10 00 00 00
M F T

Sharp fusion of superior
mental spine & inferior 18.1 17.9 3.6
mental spine
Duil fusion of superior
mental spine & inferior 5.5 18.0 - 5.0

mental spine

All values are expressed by percentage (%),
M:mate F:female T: total

27917 Yo A B18%)e] F& A (182%)n5}

BY o ggred, $izie Aol WY 4 ¢
o)} (Table 1).

HmrtA) Slraee) e Fejd Hue
WAL ol Elm (25.0%) 8t oAb ol B (39.2
%yl 2 A=zl o Aok QEHEFELS J3
(32.1%)7} F2H20.8%) 8.0} o we] velgten,
ol =Me] LEH(E58%)7 AF (542%) Aol
Aol 919t (Fig. 3).

= g7 2} ol e LA o YeiE AT 2
=, =70 A4 9 2E deEEA 2HE
W8 (27 51.4%, o A} : 60.6%) 0] 713 o]
el ol gl @rlA Y A4 dAl e dEstA
89 ¥ G61%d BEIA 4 ¥ (G1.9%)0
vl=3tA vebdot Al ME BESA 3
% (46.4%)°] A=A FF ¥ 214%)At Tl
vept. EolstA EEAA Al e Eel™
o] FRpellA] 147} A=A

= zke] Feje B EReA riger V|E
o]zl Fe) 7l wekm, 34l Y tFor 7
%0]7 3 oz vePdt (Fig 4). BE5R7AU7
a wokEle] Fe= o 5.0% F=oM hAs
#2 o] ¥ ) (mylohyoid canah)7} viebdaz, B2
A wiciz]e) Fee FEA YL AY vehiA
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ke (1.0%) (Fig. 5).

i

et

WE o]gsle] FIE LEIA UFHe 57
& @) 98 =¥E Az Fael vt yelg fof
ol A Wl Fost del, o|3 A7 24 A
2] g ARgE] olsiA Al otk ey
w¢ 2@ Az7ke] EE e whFd #eh £9)
FAo sl RHaje] AlFA AgA wefel M &
Ag WE A7) g o3t 53] A
& 71 BHAE 2 4 glre e 43R
2 UEFHE 447 A9 ek ey oleigms
S8 B oA s EES W Fo iz sl
LT debsly, REAHE Fo} ol =M
23te] S Pz dFE FHEe JES
el A2 AANFE EopellA it Fo7
guig 7o

Loth#2} Henneberg(1996)%= o}x2|7} Falg] of
Wew g of 43 wAZH dFelM Hurix]
28] FelREst el F Ate]E HelH
A Aelela] 9% AFEe vhig FEE £
sirka slelen, & g ©]-8F Indrayana §
(1998)2] dT-elA <lmvAlotale] efdiBmE W
Aol A 90%, Aol A 94%2) A=z Yig T
HE 4 grka mwsigoh 2t ol dk ATl
gk wk2 = gle] Koski (1996)% o] &t whute
2 gy Pde e AL pEEn sigo.
Satelel M w5 (2000)0] AR ARl
o)g3le] BlwWrlA ARl FolHA=F o83t
of Adgbde] AF{AAE P A 71.3%%
56.8% 2 B2ale 1y, A o] dFelM = Bwrlx]
Szl FolAxl Piie Helr} g Ao
2 AEHge) oy AFeA® P 2E gy
A Btz AmMEE FolF oFI AUHcH
(g 69.3%, o : 67.3%). vkzbA] Tl ol o]
A EwrA] Ree]e] ol o 43 ¥ i
2 Brlgsicln Az

o] ol g xpe]7) FEISHA vebd =
£ g wofdt ofElm ol mAlEe] FHed
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o} g5 HelE $iF FEske e olv
A oex gledwl KRRl (Bass 1987). &, dA
ol =) =Ee] eie v et bz Fe)
o], of 2} ol Eu|= vl AelE g
Aolrk o)l AFeME ol2Ft Ao velg:
9, $A4s g2 Fer A R o)
91.4%, A A 2712 s Herl 464%2 ofA)
BelE gAleA] el BR)e] F8lo] eyl
a3y, g3 e AR 9de $ds)
717} S1gkar AR

Fie ol AR FA el = oE 35
< coleEw ol mAlEle Fefoivt ol Ew of
2A2 9 HelelA FAe A3 (68.1%)] T
v, o] Al WP (82.0%)0] HREeoigi)
ol =lm ol mAT]e] FeE o] &% P F
2 o= A= A8E /AT ¥ 5 U

A, BEZe] =kt offfEm el mAz]
Hel 5 FA @A, $ie) 2elE o Hates
GF 4 o0& Flolth gl ol Ew offmAie] 2]
Pz i g Py, Badoen €y wmof
£+ Adse 7lo] &nlE wyeleln A3 o
A 270 BEE 23] BorE W, 285 ¥
Fol A FAle] BA (HEFY 2okl FEIAY M
ol ol eim ol mAlE 2] |7l )
g A FAe) ol Ewis 69.4%9 N, 212
B4 (g 7ol mefel @vbEa, oleEm oy mA
212] Jel7} WA DTS Ad A2 o
- 39.3%SiTH(Table 3). =3, Wab ofe=m o] Al
o7} olEgm ] E& A gEFe] mofo] @}
2, ol ol e Hefrl HPs AL
56% 92w, 7} ol HuwoA Rl o H w2
EXE z]»d 2. 10.7%$ 5} (Table 3).
o] g ohlE M o8] RHeAM £F
s H& of A} ol M o olo] ] ofu ¥
Wl zre] wjTE BAE Zhet) o)#E 5AlY
f1alo 2 Aitchison (1963)-& R nct oixbel|A] A}
#7017} el em= el dd Wae wh,
Ay ojAbe] Aate] Wi Foll= A&sA Ao
dojr}r] witoleti sjgich F, ol Hmelly
W zbelE JeplE HHlE QR Aol WE

ri!E oo =
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Table 3. Comparison of shape of chin and lower border of man-
dible between male and feinale

Shape of chin / Contour of mandibular

lower border female

male

Bilobate or square / straight 222 42.9
Bilobate or square / rocker 69.4 10.7
Pointed / straight 56 39.3
Pointed / rocker 2.8 7.1

All values are expressed by percentage (%).

ol Fl = Adald AN dAe 4ANA 5

o vhehdehe Aeleh webdl, wAe] okl eiua
o A7 ofhEwA ojAele] kMgt ol
dleshn yEse 99E 2 P,

Seieme] WAZH 2Ae o4 2
1€ AL G A gord, e e
&% ARE A9 Qok w9, 0y A% F o
el #9904 ol g AL AEE B

=

LSS Bt |

ez g 47 A9 o 2ehh A A 99
REolA g wel Adsel 7 chlEu
HAZRE 2o shir} BB nY Mo

2] e o]} (Table 4).

HERIAA v sl P A 97
Apol) wheb g z|o) (0.47~33.8%)% Bt} o)
2 oo} AXES WFHE HIERIAATY w}
25 ¢AsHA ol Ieje ZHnlest > whd
W lout Elel A= w9 A 1—}6}5%01—} ol <]
Aoz zagkA Hde M @2 2= (047
%)E Yok EFNL G oA Mﬁl%»«l HEE
7} Fre] HlmA o 2N =8 R} (Table 4),
ofAle} HIZ FollAm dEele] vlmA] @A e}
wer, 1 oz dxdd g A
Zq09) E¥ulEE 5.53%2 dE2gte] e o
F1me} &pspe] AFFEER BlwshA vehd
olAlelAl BIEE oA nlmA A JeEldoh
W elol} A= o 10.0% A =2 %Tﬂ =g By.ew,

Ealol M3 15.0% )42 2 23dl=g Wl
53], @ e 300% o)AHe) FHNlEE B
o] 71 3=t

o) 4ke] Aag Tt & o, elHEm= 27y
Al gkt Aokt Foll kg ome Wy
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Table 4. Worldwide frequency distribution of mylohyoid canal (arranged in the ascending order of percentage frequencies)

No, of population groups Period! N? % Authors
1. Europe, French R 844 047 Ossenberg (1974)
2. Japanes R 208 2.90 Ossenberg (1974)
3. Utta Pradesh {India) R 168 2.98 Kaul & Pathak(1984)
4. Korean R 358 312 Kim et al. (1993)
5. Japanese (Kinki district) R 482 4,15 Mouri (1975}
6. Japanese (Honshu) R 354 4.20 Dodo (1974}
7. India (Pooled) R 376 4,26 Kaul & Pathak(1984)
8. Andhra Pradesh (India) R 152 4.60 Kaul & Pathak(1984)
9. India R 350 490 Ossenberg (1974)
10, Thai R 273 5.10 Ossenberg (1974)
11. Hawaiian Pand R 865 530 Qssenberg (1974)
12, Eskimo, Alaska R 529 5.50 QOssenberg (1974)
13. Korean R 1995 53 Hu et al (present study)
14. Austrailia, aborignes R 605 6.10 Ossenberg (1974)
15, Ainu R 104 6.70 Ossenberg (1974)
16. Pueblo Bonito H 60 6.70 Kaul & Pathak (1984)
17. Bihar (India) R 56 7.14 Kaul & Pathak (1984)
18. Rupkund {India) H 42 7.14 Kaul & Pathak (1984)
19. Eskimo, Greenland H 288 8.00 Laughlin and Jorgensen (1956)
20. India R 144 832 Arensburg and Nathan(1979)
21. American Negroes R 364 10.44 Corruccini (1974)
22, American Whites R 278 11.15 Corruccini (1974)
23, Ainu (Hokkaido) R 274 11,70 Dodo (1974)
24, Africa, Banfu R 544 12.30 DeVillers (1968)
25. Amerind Pueblos H 578 13.00 Ossenberg (1974)
26, Amerind Pucbhlos H 517 13.15 Corruccini (1972)
27. Puye Pueblo H 240 13.75 Corruccini (1972)
28. Hawakuh Pueblo H 217 14.29 Corruceini (1972)
29. American Negroes {(pooled) R 234 15.40 Sawyer et al. (1978)
30. American White R 180 16.10 Sawyer et al. (1978)
31. Pre-Columbian Peruvians H 244 17.60 Sawyer et al. (1978)
32. Amerind, Pacific Northwest R 282 19.10 QOssenberg (1974)
33. Amerind, Sencaca H 856 20.10 Sublett (1970)
34. Bedouians H 246 21.12 Arensburg and Nathan (1979)
35. Aleut Pand R 267 30.00 Ossenberg (1974)
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. R=recent, H =historic, P=prehistoric 2 : Number of mandibular sides considered
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Non—-metric Traits of Korean Mandibles

Kyung-Seock Hu, Ki-Seck Koh!, Kwang-Kyun Park,
' Min-Kyu Kang, In-Hyuk Chung?, Hee-Jin Kim

Division of Anatomy, Department of Oral Biology, College of Dentistry, Yonsei University,
| Department of Anatomy, College of Medicine, KonKuk University,

2Department of Anatomy, College of Medicine, Yonsei University

Mandible is the biggest and the hardest facial bone and its shape is found well-remained in the fossil and forensic
research area. Therefore it is of significance in physical anthropology and it has been used to distinguish the different
ethnic groups as well as the sex. The researchers took 102 mandibles in Korean of the known sex and examined the
physical anthropologic characteristics that exist among the Korean males and females as well as the different ethnic
groups. Through examining 13 criteria that include the shape of the chin and the shape of mental spine the following
results were achieved, _

Out of the 13 nen—metric criteria of the examined mandibles, Concerning the sexual dimorphism, the most
distinguished criteria was the contour of the mandibular lower border. In males, 68.1% showed the “rocker form™, on
the other hand in females, the “straight form™ was more general (82.0%). In addition, the shape also differed in mental
region. In males the shape of the chin was bilobate or square form generally (91.7%), while females’ mandible wasn’t
bilobate form, but square (53.6%) and pointed form (46.4%). Beside this, there was no differences between the male
and female.

We compared in presence of mylohyoid canal in Korean with the other ethnic groups by non-metric traits. The
mylohyoid canal was relatively low by 5% among the Asians including the Koreans and relatively high by 10.0%
amoeng the Whites and over 15.0% among the Blacks.

Key words : Koreans, Mandible, Non—metric traits, Sex differentiation, Ethnic differentiation
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