H E 2

F & 3 A

Korean J Phys Anthrop
10{2) : 251264, 1897

ALk AEe] A

o, old g, AHFEL, HFI?, gy

S ETIEEE LT A S L E R R ER
SR EEEELE P PR PEL LR D

ZHEE AR ARl AEshe o) o4d B9 chid vIFe] AAAFAY FAE we 2 AL Axtehs del
£ o]4Hnh AEL B NEL AR 2AE v ed, RS deE 240 AL AR 27} S8
A oAt 24 ubge] wjokalA) @olA whEAbeke] REAZ ol 4shrlel ol Aol wWskdt wehA E dFeMe
FFALG 32169 (g7} 20057, o7 1121%)9) ABE ook Whgle s posle BFAE T3, oF dFAH
HlEse.zy =g AAAFH B4 S W3 A Y S ARt o 243 Faat s

2 a7 A3 vhE 2elth

1.

AZ9 §9 TN ALY (0. 006 1 BRT, T ST SEIY (42.9%), 2F12Y (3.8%),
92,008 £oleh AL F93) AEE TS AnG A, GRS Wt S wahed 2ol
ol AT 28FFol B TP HAL 2T dsdeh B 97 e BA BIAFE AR @ 4F
SEENPERENERNE SR L DT

L SREOHE W sEee] B, UL AR08 dee] e 02 Bet AE 49 2 3 W

gl Aoz A4y, »Z3eEe AAE7 S B AFRH2 A7)eotged B Aoz Hop IHY
o artdellA Bale] we] $= ZoR 4 A did & ¢ s

C AR AR FY Sl sl A7 Aol gtk Bl 2&dPgAS AR AL p7h 22

Segse] Witw, TEHeMs FAY =E Yol g ABae|Yo] Yaker), LEElY <M 22t o
B G Hel W

C AEARE oAeske(16,970) 0] ZHAF BeER, 1 ok WS (13.970), FhedEhE (oA, A

A£7IR L3, A7lerte (L.24)e) &elgienl, wapt oizbuet wolsh Pele ReaS7 92
4B PUFAGI) B, NP EASE AARE AL AL FYRY o ol 27), 25 4
B 5 oE 49 g A0 AR

goluo] wet o skl AR, RN, A, s3eA

AR FEE B4 ¢332 fAE S Adste b

1962; Uchida®} Soltan,

a2 % ol & E ) (Kimura,

AEE &7 et Euldel glE A5l 2
o]A] o]Feial FEolvh AE2 AR} Agebct
de21 54 ukd A goermg Aedd Ashs | o
45w (Holt, 1973; Caplan, 1990), of# W&

2 gFE 199603 % BSH FadTai] (Fl2d e 2o
ATE &

Copyright (C) 2003 NuriMedia Co., Ltd.

1963; Mulvihill#} Smith, 1969; Preus$} Fraser,
1972; Naffah, 1977), o|#} zle] A E-2 o4 7}
7t @27) Wl o ARAANE AR ez FAEe W
Wol o] 7pA 2 AWEYT, L el ohebA W

oz =AY v Yok FAR A
£ 2 £ES S AYE 72 dEsge

(A, 1920; M, 1936; BERE, 1937; HAR,

9 20
< uES



— FHUN, o|H|t, £HE, YFH, s —
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Fig. 1. Classification of the fingerprint types based on the number of triradius. A :

33, Abwabge] g el Aol :E]d, AbmAA o]
F el el 2&Fe|3 et} (Fig. 1: Galton,
1892).

gy 1]y, AE8EYS 47 o5 el Al
Bald ot (Karev, 1986),

3L 750 gl g3 7lFel e A
#ggoz Jrgie deEd g AEE 2 siteA
o] BiAojitell whebr ohga} o] HEslH
o)A =Fu] iAo AFI AR W2 7
o] Ay, EFuIFAI AFyFsAe 7} 2L
el Ay, xFIF A AFu e H2 A
o] Asolt}. MM =Z3]fFie] AZT|H-
SMET gL Ao Ay, XEFu|FFAI AEI s
Ao 71 L Flo| As, =FI A AZFI|
SAMB AL Fle] Ageld) (Fig. 2).

28 a2yt xZF 02 d3 =Z 1LY e
7} AFez 43 ARy ey =FX
233 AT A9 £ el gl
argpr] ohga o] MEsich. x=F 1| YA F
A == YAl gl Aol Ry, S4Ye] sle 7o
Re, YAle] 9l o] Rueldh AZ]FHeA T4
A == o] gl Alo] Us, 54K 2lE 79
U, Y] 2l Zle] Upeld (Fig. 3).
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Arch type with no

triradius, L : Loop type with one triradius, W : Whorl type with two triradii.
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LA

A A, A A, As Ag

Fig, 2. Classification of the subtypes in arch type. A: : Simple arch type with more radial dermal ridges than
ulnar ones, A, : Simple arch type with the same number of radial dermal ridges as uinar ones, A; !
Simple arch type with fewer radial dermal ridges than ulnar ones, A, : Tented arch type with more
radial dermal ridges than ulnar ones, A; : Tented arch type with the same number of radial dermal
ridges as ulnar ones, As ! Tented arch type with fewer radial dermal ridges than ulnar ones.

oo

Fig. 3. Classification of the subtypes in loop type. R; : Radial lcop type without concentric circles or spirals, Us
: Ulnar leop type without concentric circles or spirals, Re : Radial loop type with concentric circles, Ul
: Ulnar loop type with concentric circles, Ru @ Radial loop type with spirals, U, : Ulnar loop type with

R'l] UIZ

spirals.
W[g WM

Fig. 4. Classification of the subtypes in whorl type. Wi : Concentric whorl type with radial loops, Wi :
Concentric whorl type without loops, Wis : Concentric whorl with ulnar loops, Wi : Spiral whorl type
with spirals winding counterclockwise (right hand} or clockwise (left hand) from fingerprint center, Wy :
Spiral whorl type with spirals winding clockwise (right hand) or counterclockwise (left hand) from
fingerprint center.
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Fig, 5. Straight line between fingerprint center and triradius for counting finger ridges. The dermal ridges of
fingerprint center or triradius are not included in finger ridge counting. In the case of whorl type,

triradius farther from fringerprint center is used.

2gEo[g2 TEr} 9 metd, HH2EE]
32 YAlo] o Wgke 2 mrabe wely o5t
o] A&t FAYLLE| YN xFel7}
e Aol Wi, 27t g Aol Wu, AF3e7}
AUE Aol Wielth ibd-So[gelM &S F
AolA Lot o] AlA wie wieke s E7v (2
2&) A4 wEge g = (84 Aol Wy, AE2
FAA deld FAlo] AA Hgkez EAH(LE
£)& AA v ke 2= (81E) Ao Wirolth
(Fig. 4).

A FAAN AuAAAA] AdE 39S o
Al s 9i5de] £8 A, FieAs
E A do= ARy FA e A st
Aol e TS AA gskeh B3 Adui
o] ¢17] wEel FFFATE glon, LETelF
Me AEY FAHAM H daAds 71EeE By
LS A= (Fig. 5).
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£ 892, fA54e7) F5d detA 883 8
&17) $18}ted paired t-testE dtdow, FA EF2d9
2 SPSS (Release 6.1.2)2 o] 4-3}9c}

= I

AFe] ARAE 8y, =Faey, AFaey,
£4Eol3oz Yro] MIEE F3 A, A1
3 (50.4%)°] 74 W3R, I oEE AE8E0Y
(42,9%), >Z32)3 (3.8%), B3 (2.9%)2] £<]g]
o AR 739 =R AET 5o aeb 23
o}, FAbs ojzpel] HlEhe] 48Eely (dal 44.0%,
oJ A} 40.8%) 3} =Z 18] (FAl 4.2%, =} 3.1%)
o] Wokx, AZIEH (PRl 49.1%, R} 52.7%)
23 (da} 2.7%, <3} 3.4%)¢] A 28L&
2 Qo) wlgle] A8Eo)Y (LEE 44.5%, &
41.2%)°] BT, =Z32 (LELE 3.6%, P&

4.0%), AZ1E T (LB2£ 49.5%, 214 51.3%),
88 (924 2. 4%, Y& 3.5%)¢] A}t (Table
1).
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Table 1. Incidences of the arch, radial loop, ulnar loop, whorl types of the fingerprints in Koreans according to

sex and side of hand

Male Female
Right Left Right Left
Arch type 2.1% (218) 3.2% (320) 2.8% (151) 3.5% (213)
Radial loop type 4,3% (436) 4.0% (405) 2.3% (124) 3,5% (212)

Ulnar loop type 47,2% (4792)

51.2% (5123)

53.8% {2902) 51,7% (2802)

Whorl type 46, 4% (4705) 41,6% (4165) 41.1% {2218) 40,5% (2192)
Total 100.0% (10151) 100. 0% (10013) 100.0% {5395) 100, 0% (5419)
(Cases)

Table 2. Incidences of the arch, radial loop, ulnar loop, whorl types of the first, second, third, fourth, fifth

fingerprints in Koreans

First Second Third Fourth Fifth fingerprint
Arch type 2.0% (121) '6.5% (405} 3.9% (245) 1,2% (71} 1.0% (80)
Radial loop type 1,5% (92) 13,6% (850) 2.4% (151) 0.9% (53) 0.5% (31)

Ulnar loop type 39, 4% (2409) 36, 7% (2287)

59.6% (3728) 41, 4% (2532) 75.2% (4663)

Whorl type 57.1% (3493) 43.2% (2686) 34, 1% (2138) 56.5% (3521) 23,30 (1442)
Total 100, 0% (6115) 100, 0% (6228} 100, 0% (6262) 100, 0% (6177) 100,0% (6196)
(Cases)

&7V (88 6.5%, =F32]8 13.6%)o) Wk,
AZ e g2 7Agdder)et (59.6%) 3 R7)Erle
(75.2%) ¢ @srew, AgFe|q-T dA£rF
(57.1%) 3} Wk &=7} (56.5%) ) Bkt (Table 2).

23, x=Z3Ed, AZITF, 2E4E0FE A
Folod HIEE 2 Ao o553 2 ged
(A 2.3%) 0] ATEY (Are; 0.5%) 80k sk
2, ey =2FHE LA AFagA
o] 47b e A (A 1.3%)e] wWokx, Ak
ME wZifeda AR5 G AL A
(As; 0.4%)e] Witk =FaEdeMe 449 =
= o] P A (R 2.5%)¢] BakR, A&
HAANE AN == o] gl A (Us; 44.9%)
o] stx=ao 2 Wit FANALEENY (Wi
38,0%) 0] YAHSEE Y (Wi.rry 4.9%) 20 Tk
on, FAYESEE e eBiTe wi= AEI
7l 9 A (Wi 22.2%)0] @R, A 48-Ee)
ez AR FAHoAM dofrd 1hale] AlA H
22 FAV(LEE) AA e wgekeE mix(d
&) 721 (Wi 4.4%)¢] vk (Table 3).
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vl I EEAeE AL (16.970) 0] AR wst
3, O SEd ubAesE (18,971, 7Rty
(11,970, AA L7 (11.370), A7&71e (11,2
e eglch, @A FH RS (dAL7
17.67), AA&7 e 11,670, 71ed&sbet 12,07,
ubA&rg 14,270, A7LrEE 11.670)7)F 3419
B REA8 (A et 1524, AAeste 10.8
A, 7ReElErkE 11,470, BkR)271E 13,37, A7)
271 10.37/) B wgiek 8 35AeE 44 1)
w3k As, AL (LS 17,77, 94€ 16.0
Myel Ay .20 WRsdert giend ggle.
U AAer (a2 11,04, A& 11.64), 7}
¥ erle (224 11,37, & 12.440), ¥kx&
7heH (984 18,77, Q& 14.271), A7lErtg(s
24 10,870, 814 11.67) M= W2 gldo) o
HFeer 22480 yiltl (Table 4).
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Table 3. Incidences of the subtypes of the arch, loop, whorl types in Koreans according to sex and side of hand

Male Female
Subtypes Right Left Right Left
Arch type A 0.1% (12) 0,3% (30) 0.1% (6) 0.1% (8)
A, 0,9% (95) 1,2% (119) 1.5% (81) 2,2% (121)
A 0.6% (62) 0,8% (85) 0.9% (47) 1.0% (54}
Ay 0,0% (0) 0.19% {(12) 0.0% (1) 0.0% (2)
As 0.3% (34) 0.6% (60) 0, 2% (11) 0.4% (24)
As 0.1% (14) 0.1% (14) 0.1% (5) 0.1% (4)
Loop type R 2.8% (286) 2,8% (278) 1,4% (73) 2.3% (123)
Uy 42.0% (111) 45.8% (92) 47.7% (40) 46.5% (89)
Ry 1.1% (39) 0.9% (35) 0.79 {11) 1.3% (20)
U 3.3% (4240) 2,5% (4570) 3.8% {2576) 2.4% (2517)
Ru G. 4% (337) 0.3% (250) 0.2% (204) 0. 4% (129)
U 2.1% (215) 3.0% (303) 2.3% (122) 2.9% (156)
Whorl type Wi 6.9% (701) 3.9% (393) 5.1% (277) 3.0% (212)
W 25.0% (2542) 19.1% (1911) 22.8% (1230) 22.0% (1194)
Wi 10,196 (1022) 13. 1% (1311) 8,3% (d448) G, 6% (518)
Wis 0.9% (90) 0,2% (20) 0.6% (31) 0.2% (11)
Wi 3.4% {349) 5.3% (530) 4,3% (232) 4, 7% (257)
Total 100. 0% (10149) 100,0% (10013) 100, 0% (5395) 100.0% {5419)
(Cases)

A, : Simple arch type with more radial dermal ridges than ulnar ones

A; . Simple arch type with the same number of radial dermal ridges as ulnar ones

As; ! Simple arch tvpe with fewer radial dermal ridges than ulnar ones

Ay 0 Tented arch type with more radial dermal ridges than ulnar ones

As 1 Tented arch type with the same number of radial dermal ridges as ulnar ones

A; @ Tented arch type with fewer radial dermal ridges than ulnar cnes

R; : Radial loop type without concentric circles or spirals

Us : Ulnar loop type without concentric circles or spirals

Ry, : Radial loop type with concentric circles

Uy : Ulnar loop type with concentric circles

Ru : Radial loop type with spirals

Uiz : Ulnar loop type with spirals

W3 : Concentric whorl type with radial loops

Wi ¢ Concentric whorl type without loops

Wis : Concentric whorl type with ulnar loops

Wi © Spiral wherl type with spirals winding counterclockwise (right hand} or clockwise (left hand) from fingerprint
center

Wiz ¢ Spiral whorl type with spirals winding clockwise (right hand) or counterclockwise (left hand) from fingerprint
center

Table 4. Finger ridge counts of the first, second, third, fourth, fifth fingerprints in Koreans according to sex
and side of hand

Male Female
Fingerprint Cases Right Left Cases Right Left
First 1369 18,56, 07 16,646, 1% 601 16,0+6,1% 14,546, 3*
Second 1484 11,3+5,8% 11,946,177 756 10,4 £5, 4% 11.1x£5.8*
Third 1415 11,5+5,3 12,645, 8* 658 11,144,997 11.8x6.0*
Fourth 1066 14,044, 9 14,4450 437 13,045,0% 13.6+5. 4%
Fifth 293 11,244 4% 12,145, 6+ 37z 10,044, 4% 10,644, 8%

MeaniSD
* . Between male and female, P<0.05 = ! Between right and left, P<{0.05
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Table 5. Total triradius counts and total ridge counts
of the fingerprints in Koreans according to

Sex

Male Female

Total triradius

+ £
counts 14,14 2.5{1703)

12.6% 3.5(809)

Total ridge

131,239, 1(427)"
counts

119, 7+41.2(130)*

Mean+$8D {(Cases)
* . Between male and female, P<0.05

W} (131, 270 7F o324 (119. 770 B} w@sl} (Tabie
8).

i

Mt

AL ertshge] IR e2E o] Rl +2
o}, &nlery] RO o]Felzl FRE fuw}
gGEolelil an, zE2 SalehE S FolA HNE
(dermatoglyphics) o] #}aL v} (Naffah, 1977). ¥
Heade) 9 AL AL u vlayx)A) 4 s
Aolvh(Holt, 1973), I{5AE zAtAo=
Bl ®lef gl A f5ek el eidse] 8l
Al o] ghe] W7 glont 3 A|EAe] oo,
A7 el Wl Wil @ =zle] ow]djct (Pen-
rose, 1963; Holt, 1973).

B sAS AAE HEsw g A mlEeAle
SR A A& oloAA ¢ AL FFg
et BiFAL AFE FolA glon, & /e 9
Fiade] F AE At £ e mligale] &
Az FHAAZE s (Holt, 1973). B3] A /g
HgAlel 3 AolA ol A4, 2 AL AEA)
Aoletx o}, dmxg ez QA W] ML A
et = ¥gAel 2k 0% o|ake] 2tmF o] F-ofof
sted, A ARe =R e s st eAlel
glelol &t} (Stoughs}d Seely, 1969). Armzlgd2
AF3 &S £AE o) ARE o] 4-Ho.

R FAHE AL g 13F3E WA 19
F7lo| vk, WA o ¥Ry wia) Ak b
o] $A) o2 alGEE AT . &7 Aq)
o e e P R B i R R A g B |
isade] £71ee) 4oz wdEy alelr 23
o] viephde}, et &rjehe] EepdeMe FAg

T
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ZA 2] W Y=o wp} 9 Fgade] H2A g
o wabd kgt AE F8e] el 5 9l &7
gro] Fwupdo] z)lylmae] WE Wl o
Folli= Anpe o} Fbeir] e} gho] M Fg-Me] &7l
o pAog wasy wiebs) B8] Jepdel e
v} &rheke] Ealulo A FH Az e] whddle] I8
7k Ertenbs £z fo] e APy Fe
& AEE FHoz giede] $A mofeR W)
] ojbr 2ot AgEej¥e] e o
Eeo] AwAdE vebded (Mulvihillel Smith,
1969).

Ao fAY AFgs N
How AAE AP 7
¢lgs nEele Eold A
1962; Olivier, 1969). BAZ AT Hx29 74
Aol A ¥ A AtelelA AGTAS ¥
(Loesch, 1974). B3] d3dAlgAgels] AE-& 719
Zom zF v AEe g A #F5 Aol AR
ol Aoz d#a] ¢l (Penrose, 1963), AHAZ
AFL FAne Eoldlcl. A Fe] o7 FAwn}
o} Eeolsite Al Xge| o] dAA ¢ 2y
AR = L 2950 Penrose, 1963), L}
AFL #7429 s vhed, E 59 FA vl
glel] 4R wlole £rfetells »Falz]E o] wo
vlelgtc} (Gibbs, 1967).

AL o] Bofe 4] TRkt o] 4Ev), AR
AT HopellA] <lEat 9o SA4E w3
d o] &g}, olm| I AEE o] FFte]
olZ3 ulEe] AAHd EAL ¢l v 9+
(Kimura, 1962), ol €W T wWaal <l
o Wlsle] 2E|Fe] AL Lf-Feolge] Thon, Fql
o H]dle] FFo| B2 AL oA glvH(Olivier,
1969),

EA2 oA Bopola] FAHHE Adsle d o4
Aok, A5 A2 FAEvE B3, 42 &
W O E i ARl A=) 8L &7 e
weor a2 ubAdrlea) A7 drlEe] @
v} (Penrose, 1963; Alter, 1966; Preus#} Frauser,
1972), The2Fe-s AR 9 AkiME @At
AF2 & =585 9L g 9o, F%ME 4
o] dFR 2&S 9| e wEtd FokA o
$E25l A g 849 AL el g g

A

h = i =
A



— galy,
87} W 9 ARE HRgel okd AEE A
she del® o451, o2 Su ol25)4 WYY
o) Gl WY R Eele 24Tl el

vebdtl (Cusumano 5, 1983). =3k A5 o2
MagAotsl ol@tA A olE Wb Hox o8-8
o} (Mulvihill % Smith, 1969; Holt, 1973). &2
At FHoR o] 43l A2 grloA SAH
ol AAH HuhE FA4 43w By
glom, AMolE T3hah vE d#H 3 HxjdA %
ZE 71EE A4 4 e Aol U9 (Alter,
1966; Stough$} Seely, 1969),

A2 gelg FofellA AelS sl § o4
Hoh AR AgAe Al d2ge feAd
vholel e} vl R} kv Bl $17] Wi
AelE Adste o o849 4 4ok (Holt, 1973
Caplan, 1990), A& A4 o £7)ee] A4
upetA o] AA7|E sht 2 AAE vk R g
o} 2T AF-E F2 o gHERE Fo} 7]
ol Al ol 42 4 9l (Holt, 1973).

AES AR w2 £44 a2 B3 F

ole] A= WHNE ¢lve} o)aE 3 Fud
Hl o] Zo]| ® = why (Cotterman, 1951}, ZhelEa$
F8|i3 gl Felol Ay Wb (Walker, 1957),
59 ARZIE Zegahs W (Achs §, 1966) Fel
et o] FollH 443 olaE EE|: Fold HE
el b AR A BEE 28 ol
o] 7] WEe] (Uchida$} Soltan, 1963), £ QT4
o] W& o] gaigdT),
A2 AL A ER v A Ayl g}
AgEA ALz s 4 vk AAEA we
Atz o] ol whebd 88, 18y, AgEelE o
e 424 EE pehe sl AR
2 Ao FAlelA AR AdE a3l
o 24 shis ZsA5E A Ao oyl
AAEA o ARy 92 AAAF 22 epLH o]
sle=, B AFoME 7l Ay vliwslr] #3)
of of&yl Wby S ulspr) (Figs. 1, 5).

oje] w2 AE 8 wEE AbE o)z
viels 7 o] BAE detsis ¥ R8e] ®
o Azt o EeA TE)ge] WEE X v
Wiz AgEelye HEE Y& Jehin @¥9
M=y dgAdA delzl A uwl#Hes "o

]

A

T

258

le'”?_}’ éﬁ%; tﬂi_?_{_l, !I'@'&I 7

Whor! (%)
90

80

70

60

30

0

1 1] 1 L 1 i

0 Loop (%)

20 3¢ 40 50 50 70 80 9

Fig. 6. Triangle graph showing the incidences of the

lcop and whorl types of the fingerprints in
various ethnic groups. : Danes (Kimura, 1962},
P: Polanders (Loesch, 1974}, B: Bulgarians
(Karev, 1986), R: Russians (Kimura, 1962),
Jm: Jamaicans (Kimura, 1962), C: Chinese
(Kimura, 1962), Jp:. Japanese (Kimura, 1962),
K': Koreans (A%, 1920). K?. Koreans {FE,
1937), K* Koreans {(Kim & Hong, 1884), K=
Koreans {this study).

(Olivier, 1969). A7 =2 f2s A5
A 98 Tk d g FeE Alx glen,
TEU 3 Fded v|ste] ] FPe] A 44
Eol8o| won i ndle] &Fe| B2 AL g
o 4 Qe B dTe dde 3 Eaas
4oz g A7y A 3A F2AE o,
dujdfe] BT Af-Eejgle] T wiala} Fal Fof
7P A kel slgit) (Fig, 6),

AL FHE 271y e weld 2XA0e A}
AL Ag 5 Uk F EAL AA e =2ar) gl
Lo w] R ofe] wekes W L8Ee]E e
vehtd, 4% AA 3¢ 487 glom wiea
o] g weke R widy o] vEpdi 7 olv,
M-S AR AA o 2 979 Bl
ol A Frle} BSdE AgEo)q e waty, ¥
o] oFgt ojale} o} o] Wikdke Ao}
(Table 1), €4 olfi= £2lete] Anl]e} v}
= Enjrlel sty S A AL dar) go
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— #3AlE A2o ML (Morphology of Fingerprints in Koreans) —

22 g3o] viebdwta £ 4 glvke Aol AH
olfirs A e Adshs AL W4T 9 Hxd
zz9) Wt Axold] (Mulvihillsl Smith, 1969),
AL AA A& 487 dx &b padE
Aol wol sl agFolde] vehd o Y
Zeet, o] 7Hde] gt okl & FEE WOl
§7) Wi wWela Fele] Hlate] £~g-FolHo B
o & 4 Qe (Fig. 6). o] ZHdE AEs] A8l
Ay AR FEE 71 s 3 2AkE 2
L BEFels AEge]2 vhre] RAlEN: F oY B
AF7F el FolAof & Holt,

AL 3o WEE et ¥ 255 F7) S5
o ‘Y WEF £LFY VERE v 3 F
£5019 = 1Y HER v 3 & o83
= gt TRl ¥ Held ulde] Y 2

Table 6. Incidences (%) of the arch, loop, whorl types

o] A0 AgEelge] W] Wil ‘LF wlw/
AREF ¥lE 7} ZAR hd-Feldy wWx/TEY
MR 7L E AL FaF $ gl Al elzAEE
W SE mEdA Fale of el wsle] FEje] A1
24-Eolgo] W] ol ‘3 WlE/AgE]Y ¥l
27 A2 AL 9% 4= 31y (Table 6).

7ZF &rlgel Ve AR £3E AsEd 1
f3-& 271FeM E7o] We| 23 o7 dli=
Agko] &L & 4 Ytk dkald YA EE
W R @b FelM Thd =&l gl AAEsE
ol xETAY o] L3, A AZe e A7)E
7l e AkEaE o] weky] d-Eelvh (Table 23,
a3} whare &rbeo] WAl o] E3le] wel ¥
= ZFe) ¥Ruaze] wds A3 A4 e AL
2 Boloh(Mulvihill$} Smith, 1969). I2&]3e] H

of the fingerprints in various ethnic groups according to

SeX

Cases A L W A/W W/L
Male BB6540 5.4 64,8 20,8 18.1%  46.0%
Dane (Bugge, 19527) Female 148750 7.5 66.3 26.2 28.6%  30,5%
. Male 8030 2.2 62,8 35.0 6.3%  55.7T%
Polish (Loesch, 1974) Female 9976 3.6 86,4 30,0 12.0%  45.2%
. Male 10650 4.0 61,0 35,0 11.4%  57.4%
Bulgarian (Karev, 1986) Female 10650 5.1 63.6 31.3 16.3%  49.2%
. . Male 116000 6.2 61.7 32,0 19.4%  51.9%
Russian (Semenovsky, 1927°) Female 116000 8.4 64.3 7.3 30.8%  42.5%
Jamaican (Davenport & Male 730 11.9 56,1 az.0 37.2% 57.0%
Stegge, 19297) Female 510 9,2 63.9 26.9 34. 2% 42. 1%
) . Male 408780 2.2 47,2 50,6 4.3%  107.2%
Chinese (Yamamoto, 1942°) Female 59960 4.0 50.2 458 8.7%  91.9%
Male 40000 2.0 51,7 46,3 4,3%  89.6%

=t} . . . . -
Japanese (Suda, 1935°) Female 16640 2.9 58.0 39.1 7. 4% 67,4%
Male 26770 2.2 50, 1 47,7 4.6% 95, 2%
Korean ([, 1936) Female 5140 4.1 47.4 48.5 8.5%  102.3%
. Male 28930 2.2 48,4 49.4 45%  102.1%

y . . ) .
Korean (EI%. 1937) Female 3280 3,5 53.6 42.9 8.2%  80.0%
. Male 2560 1.8 47.5 50,7 3.6%  106.7%
Korean (Kim & Hong, 1984) Female 2780 4.2 9.8 46.0 9.1% 92, 4%
Male 46650 2.6 49,3 48,1 5.4% 97. 6%
Korean (Chang, 1989) Female 15090 3.0 49,2 47.8 6.3% 97, 2%
. Male 20164 2.7 53,3 44,90 6.1% 82, 6%
Korean (this study) Female 10814 3.4 55,8 40.8 8.3% 73.1%

* . cited from Kimura{1$62)

A . Arch type, L ! Loop type, W ! Whorl type
A/W . Arch type incidence/Whorl type incidence
W/L : Whorl type incidence/Loop type incidence
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Table 7. Incidences (%) of the arch,
various ethnic groups

LHE, WF

=

loop, whorl types of the first, second,

X, uya

third, fourth, fifth fingerprints in

Fingerprint Cases A L W A/W W/L
First 226 8.4 69.5 22,1 38. 0% 31,8%
Dutch (Cummins & Second 226 21.7 57,1 21.2 102, 4% 37. 1%
Steggerda. 1935) Third 226 12.4 69.5 18.1 68. 5% 26. 0%
geeraa, Fourth 226 1.8 68.5 29.7 8, 1% 43, 4%
Fifth 226 2.2 88,1 9.7 22.7% 11. 0%
First 4260 2.9 56. 1 41.0 7.1% 73, 1%
Second 4260 9.7 51,9 38,4 25, 3% 74.0%
Bulgarian (Karev, 1988) Third 4260 6.3 71.2 22.5 28.0% 31, 6%
Fourth 4260 2.2 50,5 47.3 4,7% 93, 7%
Fifth 4260 1.6 81.9 16.5 9.7% 20, 1%
First 1246 1.4 35.2 63.4 2,20 180,1%
Second 1246 5.1 39.6 55.3 9,2%  139.6%
Chinese (828, 1938) Third 1246 2.7 50.7 46.6 5, 8% 91. 9%
Fourth 1246 0.6 32,5 66.9 0.9%  205,8%
Fifth 1246 0.6 68,4 31,0 1.9% 45. 3%
First 6442 1.7 5.7 62,6 2.7%  175.4%
Second 6442 6.1 45,9 48,0 12,7%  104.6%
Korean (E5, 1937} Third 6442 2.7 60.0 33.3 7.20 62, 2%
Fourth 6442 0.6 35.3 64.1 0,9%  181,6%
Fifth 6442 0.7 67.8 31.5 2, 2% 46.5%
First 7948 1.5 36.5 62.0 2,4%  169,9%
Second 7948 5.1 48 4 46.5 11.0% 96. 1%
Korean (M, 1937} Third 7948 2.4 58.8 38.8 6. 2% 66, 0%
Fourth 7948 0.5 35.7 63.8 0.8%  178.7%
Fifth 7948 0.4 70.4 20,2 1. 4% 41,5%
First 1068 4.7 43.7 51.6 9,1%  118,1%
. Second 1068 5.6 42,9 51,5 10.9%  120,1%
Korlffsi)(mm & Hong, Third 1068 3.0 57.7 39.3 7.6%  68.1%
Fourth 1068 1.0 33.9 65,1 1.5%  192,0%
Fifth 1068 0.9 65. 2 33.9 2.7% 52. 0%
First 6115 2.0 40.9 57,1 3.5%  139.6%
Second 6228 6.5 50,3 43,2 15. 0% 85. 9%
Korean (this study) Third 6262 3.9 62.0 34,1 11, 4% 55, 0%
Fourth 6177 1.2 42,3 56.5 2.19%  133.6%
Fifth 6196 1.0 75.7 23,3 4,3%% 30,8%
A . Arch type, L : Loop type, W : Whorl type, A/W : Arch type incidence/Whoerl type incidence, W/L @ Whorl

type incidence/Loop type incidence

)

Q—?-!:r

1}
3

e BAE F43) 7] M= AL
s}eke] &% 38 ¥4 AR 2.40) 4]
7R 2, oA 7l ea) wiR|Er) el fg-Eel
AA L7letel &3] won slderle
xZpe]gde] @2 A (Table 2)® £7behe] %5
Lﬁf #9 Ao dFa 827} slvh

‘G5 AR/ AEE0)Y HE 9 ‘Hg-Feld W=
/2E3 ME = QFe Adtgle] &t g3t
722 BAol glyich AA&s g sl srigs
3ol @7l wiEel Y /sl WwE )

aﬂo

i f% o

n}
] P

mi}-_oﬁ:?ﬂ,:io
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Fow, drleste, FAALsE, WAerEE 4
BEo]Fe] W] Wi ‘Ag-Feld ulx/eF ul
%' 7} #ch(Table 7).

gy, Y, £$T0)3E A AYE fILeR

o ouhL oe] Rl odle] AEgleT)
(AFF, 1981), Karev (1986)% 7]2¢] W& 7jAd
slo] Aoz EAHFE 4 9lA 9k Karev
(1986)¢ why-e- 8L ez Ao,
2L xZ2ye)YH AHnYPeR, L4l
FAYALL S ALY LR UF &

Lo

=2



— ghaAlyl x|22| UM (Morphology of Fingerprints in Koreans) —

Lo o] S MEs Aol Karev (1986)4 dle] Agd) (Ae)d= a8 w7t 93, A9 »
A AL E) S A de o] o] = el 3l: Tl (Ry, U, Ru, Undel: %
gog BiA 9 ‘—P‘“T A AAAE Feldht, 2 Ag BAY == P ¢l wEev} (Figs. 2-
e} AAE Jideo] HAAAAE Flse A 4 4),
FAHE FRFY) L7 @ £ dFAAe RAES] A 79 %‘-oﬂ/ﬂt A Azl Aol w@
Karev (1986)2] WS w2, 285038 & Ao dsivh & oM x=Fo)F¥54d
AE-g do]i= vpide] o]z vlgEe® =T Fql  AFEI|ELFAY T7]' 7&}-— B (Az) o] WiLE,
shele} (Figs. 2-4), T e TAY T WP gl AEIEE
AE AR H8 FolA AGEE (A ¥ (Us)o] Bston, L4-EedoMe 137} gl &
B w)ge] Fhelal, FAY EE vfMel dl 2 AYALEY (W) o] Witk (Table 3),

2]3 (Ry, Ui, Ru, Uw)E T3 445008 FAwAYp 2E 89 WS godsls f
Fbo|#al B 4 givh a#ld AEE (A el 5L F7] dBd /87 EA 4 (patiern intensity

e Fakx, FAY wE el gl 2 index) 8l % &t} (Naffah, 1977). Amade] ¢
(Rg, Uy, Rus, Unpye] ar2)8e] L3k o]f2= o3 = #ye] weom FAaaldeE Ao A, Aui)
zhd, AR A28 (A F A9 e il o] T Al 2EEFe go BARAHPE
gl 233 (Ry, U, Ru, Uwlel 9= E9As  wdolzalch FAE oxliy) #3e] AT 54Fey
Aoy e AmaAges A A X7 Wi o] @ A (Table 1 Fales A8} A A4
o}, ataAEes oA W) YaMe Admakgez 7} @e Al (Table 5)2 HA7F Aok w72
Bole Al /9 sRed St FYg =55 gFAlete Wels Felnc) &go] i Lg-Foly
o] glojof dFdl (Stough?) Seely, 1969), 34 o] @2 A (Fig. 6)7 =FAlg-e wMelsi Zelnc
g Aaag-L o] 2AE 2ZA71A Eevh EHE2 FAAAESY @ A (Table 8)2 347} 44,

Table 8. Total triradius counts and total ridge counts of the finger prints in various ethnic groups according to

sex
* Total triradius counts Total ridge counts

Cases Mean Cases Mean
English (Jantz, 1975) %gllﬁeale ' }g} ig?g
R S—— R S SR
American Whites (Jantz, 1975) i\?/fearileale igg Egz
Brazil Whites (Salzano & Benevides, 1974) el 222 e o e
American Blacks (Jantz, 1975} %@ﬁeale igg ggg
Brazil Blacks (Salzano & Benevides, 1974) FD{Ieallllaeale ggg %;’g ;g? g;g
Pygmy (Jantz, 1975) Pemale Y e
Indian Maharashtrian (Chakraborty et al,, 1982) Male 646 13.9 646 143.1
orsn & Hog, 190 e @ ms oz
Korean (ts study) Pemae s 136 7
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AR 23 RASE YA AT &
Skt (Table 4, 5), L Y& F 717z A4
a4 ovh, AAR FARbe AR g8 AL 24
Eo)8le] @7 wl&Eeltk(Table 1), 32 4wzl
Aol 47) W&o} IFEATE glo, AESoly
2 AF] FAGA A A E AR A7) o
ol ¥ B4y} gt (Fig 5). 42488089 I£
AL (T 190 2] w3 (B 12
MHEe} ge Aoz odelx glok(Penrose, 1963).
72 o2 PR Ertg e} WA et AEEolY
o] @& A (Table 2)3# HF-F 47 &2 A
(Table 4)2& FA7 Zol. EA2 $AE AL
&rte] Z27) W&} Ao Agd ¢ ot £ o
oA gAe oA BT &rlete] AT 3] F5A 0
F2 AL ek, aEu dAE A £71
ol =y) wWiie| HH5ASF GLAL FHAS
g}, o] F w7 SdME NisdeE: 4 | A
T ZAlo A AmapEAA] 2] ol Ao}l v]as)
of & 7o|d],

AAere, 7HEderte, A, A7t
ge] A 224l deid HRpApr) Hdle
gl (Table 4), oA 7|vi&A| 42 Asjolch 4
vkl 022 daRv) £8EoF o] Wil Yo
Hom2 (Table 1) HRSAS7 @e Ao 7|4
7] WFoic}, wlE A R AL oA, B
Zheepatd, vlE Wi Fu|REApr A2 A
(Table )% 7|di3lA] @2 Agfolth ofvkeld &
Fabghe welnvl A4Eo|de] @eorns (Fig. 6)
23| ReAde7t gE Aoz JElr) dfels T
FeA4s AR5 AL AT 39 =gl of
7 T 2= glen, OE feldE &r1Ee 2
7], €7 2% 4% Fol H3hE HoR Bt

o]og B dFAE gty AEE EAE
o ®EAE PP o] BFEAE Fralde] AAa
Fed BEAL o fAY S Adels ¥ =&

Z 7oz ZlEn AR AAs &g 2

7, 3, +% $2% BAE wal7) AN 2o
Be 4F7F o RelAel T Aol

2 Qe sl
AL, Ed% 1 AT A A4S FRE} $4
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Abstract

Morphology of Fingerprints in Koreans
CHUNG Min Suk, LEE Je Man, SOHN Hyun Joon?, PAIK Doo-Jin2, PARK Seong-Sik?

Department of Anatowy, Ajouw University School of Medicine, Suwon,
Wepartment of Anatomy, Chungbuk National Uwiversity College of Medicine, Cheongiu,
Depariment of Anatomy, College of Medicine, Hanyang University, Seoul,
SDepavtment of Constitutional Medicine, Dongguk University College of Oviental Medicine,
Kyungju, Korea

Fingerprints have been used for personal identification, for revealing physical anthropological
characteristics, and for diagnosing genetic disorders. Morphology of fingerprints has been
analyzed in various tribes. However, in Korean, the analytical methods of fingerprints and the
numbers of subjects were not sufficient to find standard values for Korean fingerprints. In this
study, fingerprints of 3216 Koreans (2095 males and 1121 females) were analyzed using the
various methods and compared with those of other tribes to contribute in revealing physical
anthropological characteristics of Korean and also in diagnosing genetic disorders of Korean,

The results were as follows.

I. The incidence of ulnar loop type, whorl type, radial loop type, and arch type was 50, 4%,
42.9%, 3,8%, and 2,9%, respectively. Data from the comparison of the incidences of
fingerprint types in Korean with those in various tribes lead us to conclude that Korean
belongs to the Asians and becomes closer to the Whites and Blacks in which loop type is
frequent and whorl type is not frequent,

2. Fingerprint type seems to be related to the strength of finger since whorl type was frequent
in male and in right hand, and arch type was frequent in female and in left hand. In
addition, loop of fingerprint appears to have the tendency to open to the side bearing more
physical contact since radial loop type was frequent in second finger, and ulnar loop type
was frequent in fifth finger. ]

3. Among the subtvpes of fingerprint, morphologically simple types were common. Among the
subtypes of arch types, simple arch type with the same number of radial dermai ridges as
ulnar ones was the most common. Among the subtypes of loop types, ulnar loop type
without concentric circles or spirals was the most common. Among the subtypes of whorl
types, concentric whorl type without loops was the most common.

4. Finger ridge counts were 16.9, 13,9, 11.9, 11,3, and 11,2 in first, fourth, third, second,
and fifth finger, respectively; and were greater in male than in female. Finger ridge counts
are greater in fingers which shows whorl type. However, there would be other factors to
determine finger ridge counts; for examples, the size and behavioral habit of finger.

Key words : Morphology, Fingerprint, Korean, Triradius, Dermal ridge
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