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T 9% gty AEEAT9.11]. F
o gh=el kel et AFtollA A =l w5
HE 2714 (mesoconch)o|¢loH [2] Z= =83} nf



A7 2 Z7F (mesorhine)o] @& o2 YERGTH3].
S 1

Arh Gl AN 23 Mol FhYe] watat kA
Y Ll FFUAEH w3 R FobAlor Mol

ook WEd B4 B Bozn. & Ay =
SHLE A ABIE Hsh] iR

e Hgste AR i/ﬂ

A, < dAFsk=
o ﬂ'—l—ﬁ e JRE AT 4 Aok 9E =91, Quin
to-Sanchez S[12]& 7]3}8td FeA| =38t o]-&35le] &
o @ole] Bepd, A, S3H]oh AL, HF AEY
dZo|A et 2 H]‘:H’él FEe EHsHGH. 1 2
I, ZF A HAO]FAY kA 59t BHEE A3
B} 7 (genetic ancestry)ol] Tehx] A=9] 29 H|thA A
o] tt2A yehdtr= AL Els et FHH R nl=

AF9 et (Amerindians)®) 7H7He AAREL AEHT
AEmo) AZFE| 22 ©2%, 3¢ (Buropean) of
Z2)7ke (African)ofl 7I7h2 AFHES F2 dH2 2 A
A Aol Yot £ $AACR FYUCl} ozrtel
I 77k A Wol A= 29 Bl A 9 ool th=A v
ehtch 2o A ughy e B okmelsk it
& kol $YAT s7ke Wk o A g P
< Brh

Bigoni S[131& 73312 FejAZTL olg3tel &
ge] ZA9h @) AL vmPT. 1 Ak, Aol wet
A demew o] 29 vt =7t 24 Yehdt=
S SIsHGIT). o] Aol A EAE AT Aler Hd
< ABAA R 2 SR &k Hdel ¥HE A A
o Aok A 97F vjnd & 4RIl ke Jdol
ot 2= E5tr dEw P e By Ee
A7 F2 AdIEET SA Fddo] 5 A3t oAt
Ait= Adio] Tk SAES 7H R 285k W]
gt A2 WA o REE A SAES o)A Al
ol vlsf 2ot Wo] AHH7] e 5 Ak A=
ok whebA] A AbEE Tl A Uehue w8t 2
O] 2 vt A FET Aee T=AY FHH viAH Y =
A A Fee] e 4 w7 S wkobsl= b e
ust AR E 4 o)

F3 Lot 29 39 wgRL AojH ZHANE F
a3 gujzt giok A sA=9 A4 Ao wad
83t 7o & v AL A2 i (attractiveness) &
o} galo] L] HEoITH14,15]. olo} A AT,
SwaddleZ} Cuthill[15] 7]&0] E9H AXES AFE

Z2IOHE o] gste] A3 F 429 ¢ diA
SHA AU 52 o v A F R g & AY AR
SoA AHES Brksto] wig A5 W71 =5 sHEh
I A3}, bt #e A A2 239 uiE Frrt
WO W oFzhel &9 v AE 7HAl ARKE ¢ wiE
A7t =4 getsts Aol A= ATH15]. & H
Al Hole w83} 39| 29 vl Hdtol © 77k
Ade5 wig =71 o w34t ol2fdt A 2= A
02 oA o] Fo|A & w8} Fo A Aol
g AdolA Uttt 29 Bt FdS gesta 1
ol 717k M9 WellA o]Fo)d dart d5S AlAkRE
o QFA A E QR M) FA A iAo wEbd A
oA Yehh= w8t F9 #-¢ vt el Zol7t Sl
= 7 71 "2oloh[12]. wEbA gl Fetol A ekt
€ =23 29 #¢ vt FS Fosiar = 99
- vt A Fdol AR o' o] Aol et 4]
o] 4 st

SHARE A F7HA] =S Ao R st A9 FHe
Hti A o] o F FololA Yehue= 2 vt &
AL AT AHElE AY it 6] ohet A =219
8 29 ASAE Hagt dolA 2 2o FH
7b -9 vt Aol gt B E¢lE Holth(2,16]. Bl
T2, w39 HHl= LEF| JEHT FAHCE &
oA Hi LEZE o] AFKo| vl FA7 FH otk
[2,16]. & GA] Z7}A](nasal spine)ol| A TRAE| Q] 713
7v% A (alare)7HA| 8] AESX|7F LEF0] AXHEY T 2
PAT FAACR FostAl= FSkTH(16]. SHAIT =
¢l Mmoo gigt 7|& dTE2 AEE FHASES o]
L5157 o ol e v S WY
At 1 o] {E FEsH= H 5'—“5?} EZ AE B 16].
A& 501, 7% ASHEY AX7F 42 st E% 5}—?—
2 AA AT SN 7+ @*W}X]——] Ay Az
(linear distance)= 22 4= ATH[17]. olH3 A9 5L
gt AP AYEE v R ot e vt FHE o
Ao g ZAE AT 7HsAdo] ot

ol et FAE S EBILA} o] AFolA = 7I5teA P
A&t ol&stdlen w2 F9 ¢ By =
Ao RN AFHD 71E AT ASHE FolA
ofd ASHol ol 2 v|thA o] FASH=AE Tefsal
A} sttt §3] 7)5ehy FejASTS o]&sto] vt
o] ¢ vthAS FRFH| AR} 2H HHA 9
Fe Hoh §olstA wtetstarzt siqitt. o] Ao A
€ =53 25 o] &3 el Hw e vt Y gt
7|1&9 A5 ESetal e vy A o] WA= e
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o ATNAL 15A71914 20417 Z¥ke] ZAAY 3
18t $HlH ZED AFH Feto] ol§HYon o]F
o Agdism ARl 2350l 9k AN LB
4 & Age Y, FE0E FUEsATAe a4

ol Je A71= 1%, g5, MIAl gl 1ust fAE
oA EEH At Heo= o]RolHt}(18-21] (Fig. 1).
AF Ame BF AdQlolm Fd 387hA|e o4 38714
2 FAEY. Aol o] &H M A, d9dE £x=
Table 13} Zrch,

2. S
H

o] Ao WHoR Yt 7|5ty FEASE Al
SHEY HESS 5} 1A A Al ABtste] At

Fig. 1. Location of skeletal groups in this study. A: Goyang; B
Eunpyeong; C: Paju; D: Anseong.

Table 1. Sex and age distribution of the sample in this study

Sex
Age categories Total
Male Female
21-35yrs 12 18 30
36-50 yrs 17 17 34
Older than 51 yrs 9 3 12
Total 38 38 76
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% 6““Eﬂzﬂ"?‘“’ﬂ/ﬂ = ASA= 28 ASAEL
AN E IS Tz FafjF=ofof ghrh. HA e
oz ASXE9 Aol I ASAEY A4
A7] " Zolth. AN 7|515He P ASEE o]
oAg ASHESE o|Foz FHA 9 JAE g
A AR AL 4= 7] Wi2oll AFAE Aol
A DA ATAV G2 BHGH Yot A
o] AT TAZL Fe A oA A E = Qlot.

715t FEjAIS S Aol F-835t7] {3l Micro-
Scribe G2X (Immersion Corporation, USA)E ©]-83}o] Z}
& oA 1071, ZoA 79 AR HEE FE519
ot AFE-H HE2 von Cramon-Taubadel (2011) [25]9] &

£ stk (Fig. 2). &9 &ol& SHste & &
o Fopeiot St T £ A FolA A% By
goorbitale)T} =2+2] 7} $1Z A (supraconchion) &2 A
o5ttt =&Y HHIE St F A2 olnpw, 9¢
w, =Em7} BtE A (dacryon)d 89 71 712 A
(ectoconchion) 2.2 A oJstgtt. Tt ofutm| el gofm 7}
W= = XA F 929 9l= A (frontomalareorbitale) S
w2 FH A F71= ARkl ZolA= W, ofnt
W, 8w 7} Y= A (infranasion)™} Z 2] (nasion) 2
2 F9 9% FHE ST ZY ol E FH=
79 7HE 7HE A (alare)t 71 oF#f & 3 (nariale) >
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Fig. 2. Landmarks used in this study. 1: supraconchion; 2: fron-
tomalareorbitale; 3: ectoconchion; 4: zygoorbitale; 5: dacryon; 6:
nasion; 7: infranasion; 8: alare; 9: nariale.
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TAA £ 8 w28 ZE ZRARAHS FH
(Procrustes superimposition)7|FH o2 Z#3t ¥ =%
2232 A A FHE (Procrustes coordinate) S0 A H&
A& Al FH (partial least square)S AA|SFATH 232
2 A HAL HAY 9] (location), 7] (size), 3] (ro-
tation) JHE BT LAAIX] 5| FH (shape) FETS &
71 71¥oltt24]. WA AAESY FA F4 (centroid)&
HE FYsHA wEo] 914 AEE AN o=
A A 37] (centroid size)® BF 12 WEo] 37 A
RE A7} npx]ete 2 £ A3t (homologous) A&7
5 & AFHeE JHANNA ASHE Al A”E
Azttt 3] do] Sad §F EEEHE 74 ASHE Aol
A9 o] MAE Alo]d] Z=IRAH2A Aeoltt. Zt
Z2ARAEHA JAE 2 HAE Aol Azt o ol &
EA G5 WA ¥HEst= o] YustE ZEI8A
H|2 £ 4 (generalized Procrustes analysis)©]® o] I} o]
d=7E & 72 fAIEY AY (Procrustes distance)= 1E
o] Fe Aol wtF3tth[24]. 7]51eHA FH|AS TS ©]
|3 F9 v A 242 guisty Z2I3FAHA B4
o] &=H Fo =&H«= A Bl FEH 1 FEHY
H e 4 Gl GEgt i FHE o83ttt o] uf ohd
g i Fele F vt FEHE Bt e
Z Felolth. wEm = gAY AY FAHAAS 7Iees
2971 Al FE (object symmetry)©] 7] wiolTh. F&
A AlFHe FAE B4 (principal component analysis)
A "o HolE 7 & AWdtes M2 55 3
Aot 24]. & FE X4 AFHE o] &std LS
st 55 7P 2 A9t 15 (orthogonal
axes)= =& 4 Qloh ShAITE R E a4 AFHS F I

= o835kl FAE A2 st AN Au FE

2 etk oA Rolt dleh. EY FAHEEHORL

¢

&
R o g = Yo AidA|er A 559 54
A FY4= A AT 4 St} o] ATl w8
9] H|t]A] Q.4 (asymmetry component)Sol| A = 3
g =& I PN FE Ha AFHES AA
sto] w3} 9| 2 HthA o] FAXLE {3 4
BAZE A=AE EAHAH. o] HHA 2452
H| T} &) (directional asymmetry)< ¥FE A= gk
R gu 22 Yehit B2E 29 vg3
G26. 27H4eR, AT Aol &3 @ 29 B
R ol A wAEAE AR Ad) A3 A
SPHe, £ & & AT A4 (partial least square scores)
£ FHHULE AAste] gHFEAEA (MANOVA)S

o}
=

do o ox g

o =

1A]3}99T}. o] Aol A o &8 AAEL] 7t 27 Y&
3 A BA T chAHRAHRA oA 1,0003] HEE A
B =2 (resampling) A5t A4 §94L Hm
AAsH 271 BA BA Aol A pghe] 0.05 013t
TAHLE fofsivta Bt BE SA4 44
Morpho J 1.05¢[28]2 SPSS 182 o|-&-3} it}

B2

A
T
Bl
o
pe.

2 Al4be #Ze7F e A Jefd o (Fig. 3004 3
Aol vlsiA =81 3 ASHS9 A3 (Fig. 304 4
24 Aol oBA UEFEAE Yulgtch FE Ha A
12 A5E =89 ¢ HtA S AnEd 8
Z o] 9FET #e Yu|7t o Yoh(Fig. 3). o] 23t
=2 HH] Z}ol= ¢HE F (dacryon)©] obd 7HE HE
(ectoconchion; frontomalareorbitale)2] ©|Fof 2|3 AY
Pt QL 2& =39] 712 H (ectoconchion; frontomalare-
orbitale) 52> &HgH -9 i Fej (Fig. 3914 A A)
off ¥lajA 7} (lateral) 2 $1%: (superior) 22 2-¢-A 313
otk 9 AF =89 71% A (ectoconchion; frontomala-
reorbitale) 52 QF& (medial)T} o} (inferior) &2 XL
A At & w2 kE A (dacryon)S ZH2t 9%

Right side Left side

Fig. 3. Shape variations in orbit and nasal region according to par-
tial least square (PLS) 1 scores. Black lines represent shape varia-
tions as PLS1 scores increases. Gray lines show perfect symmetry
of shape in the specimens.
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oliEoz A$A UL £ He Yulo] 2 AT
FA Z3o. 0 2& =89 Hote# HE (supraconchion;
zygoorbitale) 7%, 9% =20 9ot & (supracon-
chion; zygoorbitale)> QFZ 02 XA QIUth E3H &4
et 29 A Fejot v of w29 ot HE(su-
praconchion; zygoorbitale)2 $Jotg|Z& WaFo 2= 2|94
A QLT

o] FL v FAFS B Y& A (nasion; infrana-
sionES ehlg 19 oA Fejo] wgA eEBOR X
A ey o E Aol vl X% =7t st
A FYTh 29 ot E A (alare; nariale) 52> H% HE
(nasion; infranasion)®] H|3} ¥&oz R wWo] XA
giek. 37H4] nasal spine)ol A MRFHo] 73 7% A
(alare)7bA| o] doj= @ 2%Ko] © dof Kt} oj2jet 2
o 3% WAL MRPY 73 obl% A (nariale) SO
HWXTE O 7HE 7HE A (alare)yS 2T o AZEo] A5t
F7] el WA Ao wotHh(Fig. 3). w1} 29
RE H2 AF19 Foso] e AuAsE 0820302
o FAHCE G5t (p<0.01). F FoA HERd
9] vy FAE B2 AAH AHEAE 2o F3
o} (Fig. 4).
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BASE e 4 ARoE FAFsITH13]. o] Aol
+3}F 7}& A E (ectoconchion; frontomalareorbitale)?] X]
o] LEZ % T dASH st 94F w2 ¢
T FHE e F83 2otk (Fig. 3). B3 =29
7}2& A& (ectoconchion; frontomalareorbitale)< $] o}
WFore A et o] FAE 7€ AFolA=
ghotE]z] X3E FEoltt IdY w3 # BE 0 EX
ol Azur o 2 ez A9 AFE AU £
AzUEe 2 925 29 AZUEE 32 Azez
H

A¢A QoM =t 9] Hp vy FF2 M=

JA] 0.822A 24 FAE YW O H (Fig. 4) ol &

2452 g9zos A9AL LS ABe
At geAsstos BAE F4 $99 A
Mokl = AN A ekl Uehd 29 o)

2 P92 A9 Aol ANUTH13). HAT FA A
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o A% Bych Ao S Al AgedE 244
dot 541 §e0) Aum AkSI este] He ugy
AR GAHA Lrehd A 519 219 HThR opafel okzh

Aol7t Qeiet. o] AHSeIA 29 9% L A$
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w Htho] A= F7}A] (nasal spine)oll Al ZEA Q] 713
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P AL B L94 A7 w7 Bl 9)
2 4 gIeh12]. ShAIT Arh SHel Aw yeelA 75t
a2 e A3 ol gstel olTom D
He) 3 Qpafel e A7k §17) o] e Mg 9
AL G5 2719 A7t Bas) el

v molAL WA N7 BF g3 Gary &
EdA[10) SAF 291293000 8 29 249 ]

Aol FF= £ o ok 1A g2 Hewe yr) &
ol gt g5ty AEF A0 giFE W=r}(10,31-37]. 4
=m e Bolo] 23] 7l = G AEY A UF
UF‘Q““H FHE o ZdsHA sk o] W3t WHEA 7]
= SHHA 2ol %%'é"ﬂ gt d=w 2w 7|52
4ol ¥ 4 A1), A% Bol, Ao o A
848 49 JHAAL gl T I
] A= 7‘];:‘_] =A41& AFE AgEd Fo[13]. A
g 22 9% Yoz Ay BFE sted WY T
Rojyn Meo] AZwieine R vgHe] JFS 7
7| holtt. 7|2 ATEoINE AFviinel WA v
ol A oo Q7] B B0l Yok By
t}h[35-37]. o] & FEL &5t 71& A (ectoconchion)
of o At =& Yn| ] - Zpo| A5t AEF A
o B0l 9L 4 Uk £ 1Y 1% 5L B
Hof 3 o] B 7|E L (masseter muscle)o] EE o
ot ofaby AEdAE N W] GRo|th32,33].
Soll A Arm 2 ooy AEY2 slo] §UH LUK =
3} 29 B9 vl S vHS % ALH29,30]
o7 7] olHe] Hokst ool dE A2 elmle] 25
vl o] A0 ™ [29] FALO| W (nasal septum)e] TH
(deviation)¥} =% ] O] 29wt of oA 7} EAHF
7] W Zolth[30]. T3 of 2] A H o] Atgtw HTSoA
g @ EZ0 ASA7L A& HY § Y A FH4 ¢
e vrgste A%Y 4 Aoh(2,12,16,38,39]. H W=
3 A 2] #elh(basicranium), W2 S 7 # (vault), =1
2] (facial skeleton)2 FFEETE 1 Fol| A w 2jwujcta
HgmE HE HEsty 2 Fal= oy AF 2 &
s Y= T2 9TE gtk 7|E AFSolA] HEwEe
I W g A5A FEHAS S 33kl AT
ojm|R|of| A T 2o H|thA Y] FEE HA=dl ol
9] 2 B A BHYst= A= A = ITH[16.4041].
dImm = =Y e v S APH o wgsiA=
Okx)ut A At AJ of| A oFm 2] W & (anterior cranial fossa),
OIU]-H\ﬂ (frontal bone), UH| W (sphenoid bone), 57HH 2]
£ (middle cranial fossa) 5 HZ Wyl HIF/mE
O]%E—t o] RS FSAEITH[542]. 53] AW

2

o mo

(

o
~ o
i)

-

SEolA UEhhs 29 vt A2 ofuhu ot =80 Fejo
Qe w12 4 9k ool Qo] ofuhmo) ofutu s}
ol g 7o) JEo|7] & 0]1‘4- oju}<¢ (frontal lobe)

% HltH?e]Ol et 2zoE ZABATHIL, Ao
£EY 2] FE 2 4TG0l EAFE ofutme HS
He e ojukeg ol 2 AL WY Ho 23
a4 ek Wk 7] B o sty AEdse
WA ofntg o] F$ wthH o] 94?} olubm o} -gto] 2}
S HhYo] BAT | 92 FHsHE 1ok Feh,
teog 79 HQ u|thA oA % T A}o| W (nasal sep-
tum)7} THE o] (deviated) RO H W ofHFZ| -
ulgigo] o 2 Zo@ ekitth30]. ZAtolw B3} 3
W ofREEO] He ulT)y 7he] AYBAL TAo|w7}
Z9 WSo] AAshs o A 3L BEH 4TS )
W2 4 9rH30]. oW AFOIHE FH ofhR B B
* vt o] RFFES o FiTh(Fig. 3). HAIT 2w of
RS AHS vi= 3] o] dohd AEH AT

W ofgiE O] 29 U] AL FF= AT

+ glehs).

o] ALY ANE T AN A Ao L2ty
59 &9 HY L AFwo| okl 7HEY AZHE 9
S WATLS & 4 QT £ I} Ik 2E%o] gmnTh

o 2 P A2l & YFOE X9 FFo] el
Hom w3 2 5 2910 Ze wthy P o] B
SUBAPF ehth o] G704 9D 2ok 29 5
S Wty PR AT A T A B A
B YL A A eed ol 48

2 A2 3R Weol7] wme] tehd 23 4 9l
D}.T 59104 B9 Hlth o] WA ol f2E I
o) Sl doba 2Ed A0 fHE 292 AR
ohF B ooty sEdac gAA g W &
AR 2 R4} A Ao 38 Sl et 53

2919 JFL o 27 W 4 Urky 2AsG FF
Bl west 9] 349 vlgho] tehit 2% o 3

sk5}7) mobsly] SslAL ShibE u) choket Ao g
2 WHES o] 88 A7} o] RojHok & Holeh13].
ZAel 2

o] AFE Hsl, F71=olM = A AlEH 3
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A Study of Bilateral Asymmetry Pattern in the Eye Orbit and Nose of
the Joseon Dynasty Skeletal Group Using Geometric Morphometrics

Hyunwoo Jung', Eun Jin Woo?, Sunyoung Pak’

1Departmemf of Anthropology, University at Buffalo, SUNY, USA

*Division in Anatomy & Developmental Biology, Department of Oral Biology, BK21 PLUS Project, Yonsei University College
of Dentistry

3Bioam‘hropology Lab, Department of Anthropology, College of Social Sciences, Seoul National University

Abstract : In this study, the pattern of bilateral asymmetry in the eye orbit and nose of the Joseon Dynasty
skeletal group was analyzed using geometric morphometrics. For this, 38 adult males and 38 adult females from
the Joseon Dynasty skeletal group belonging to the 15" to early 20™ centuries were examined. For geometric
morphometric analysis, Procrustes superimposition was performed on 10 landmarks in both eye orbits and 7 nasal
landmarks. The data were analyzed by multivariate analysis of variance with partial least square scores.

In results, the lateral landmarks had more impact on the bilateral asymmetry in the eye orbit and nose than the
center landmarks. The eye orbit and nose on the right side of the face seemed bigger than those of the left side,
while the direction of asymmetry in the eye orbit and nose was different. The correlation between asymmetry
patterns in the eye orbit and nose were statistically significant (p<0.01). The results of this study will be useful
for examining causes of bilateral asymmetry in the eye orbits and noses of the Korean population.

Keywords : Eye orbit, nose, Bilateral asymmetry, Joseon Dynasty, Geometric morphometrics
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