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Fig. 1. Landmarks of the mummy body for anthropometry.

ZAF(1997)9] A& ARgsisler, mele d2el

F3k AL o]HF (20007 W FA Z(2000)0]
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A ow)7l 221 foi= gt Etslel g eyt
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AZ=7+ npelA Z4n) (GPM Co, Swiss)$} ©]#]
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=2 AEH, AFES, xF

1) AEA (Fig. 1)
(1) W)eh3 (vertex, V)
(2) 91244 (suprasternale, SS)

V: Vertex; SS Suprasternae X: Xiphoid PS: Pubic Symphysis A: Acromide

R: Rediale S: Stylion D: Dactylion 2MC: 2nd Metacarpa 5MC: 5th Metacarpal
IC: lliocristale IS: lliospinale TC: Trochanterion T: Tibiale M: Malleolus

LTE: Longest Toe End FBE: Foot Back End 1MT: 1st Metatarsal 5MT: 5th Metatarsal F: Floor
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Fig. 2. Thelists of measurements of the mummy body.

1. Standing Height 2. Anterior Trunk Height 3. Thoracic Height
5.Acromiale Height 6. Radiale Height 7. Stylion Height
9. lliocristale Height 10. Iliospinale Height 11. Pubic Symphyseal Height
13. Tibiale Height 14. Sphyrion Height 15. Biacromia Breadth
17. Upper Arm Length 18. Lower Arm Length 19.Total Arm Length
21. Hand Length 22. Hand Breadth 23. Thigh Height
25. Foot Length 26.Foot Breadth
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4. Abdominal Height
8. Dactylion Height
12. Throchanterion Height
16. Bicristal Breadth
20. Total Upper Extremity Length
24. |eg Height



(3) Z=7)14 (xiphoid, X)

(4) ¥4 234 (pubic symphysis, PS)

(5) 371 8924 (acromide, A)

(6) == 2] 4 (radide, R)

(7) =m B-=7]4 (stylion, §)

(8) <=4 (dactylion, D)

(9) EA1£35]2] % (2nd metacarpal, 2MC)
(10) A A =31 2] 4 (5th metacarpal, SMC)
(11) 9d =54 A (iliocrigtale, 1C)

(12) «3=3 71214 (iliospinale, 1S)

(13) Y =}8] =7)4 (trochanterion, TC)

(14) F-Eue|bZA (tibide, T)

(15) 2214 (malleolus, M)

(16) A (longest toe end, LTE)

(17) 1= 5] 4 (foot back end, FBE)

(18) A ats) 2] A (1st metatarsal, IMT)
(19) SFA A 3] 2] A (5th metatarsal, SMT)
(20) B=t7] &4 (floor, F)

2) AEE= (Fig. 2)

(1) 7] (standing height, V-F)

(2) 2E-E=o| (anterior trunk height, SS-PS)

(3) 7}%=©] (thoracic height, SS-X)

(4) ¥ 3=<] (abdominal height, X-PS)

(5) ]7) %= <] (acromiale height, A—F)

(6) ZF=] o] (radiale height, R-F)

(7) £E-=o] (stylion height, S-F)

(8) £L %] (dactylion height, D-F)

(9) 3] 28]%=] (iliocristale height, IC-F)

(10) od=Jm) 7} 2] ==¢] (iliospinale height, 1S-F)
(11) %3] (pubic symphyseal height, PS-F)
(12) Y }e] & 7] %= <] (throchanterion height, TC-F)
(13) F-gvle) k%3 | (tibiale height, T-F)

(14) ¥} 23214 3 o] (sphyrion height, M~F)

(15) o174 ¥] (biacromial breadth, Rt. A-Lt. A)
(16) 3] 2]An] (bicristal breadth, Rt. IC-Lt. IC)
(17) $)27 o] (upper arm length, A-R)

(18) o}z &4 o] (lower arm length, R-S)

(19) &4 o] (total arm length, A-S)

(20) &7 o] (total upper extremity length, A-D)

855 —

(21) <=2 o] (hand length, S-D)

(22) 22191 (hand breadth, 2MC-5MC)
(23) ¥l A o2) = <] (thigh height, IS-T)
(24) Z-ot] <] (leg height, T-M)

(25) ®4 o] (foot length, LTE- FBE)
(26) ¥ H] (foot breadth, IMT-5MT)

3) x|
(1) 38 %] =4 (iliocrestal —standing height index)
32 &e] (IC-F)
71(V-F)
(2) = 712 #14= (iliospinal - standing height index)
37 A% (1IS-F)
7] (V-F)
(3) B4 0] A 4= (total arm lengtht-standing heigh
index)
27 o] (A-9)
BN
(4) 9127 0] %] 4~ (upper arm-total arm length
index)
9127 o] (A-R)
(5) o} &4 o] x| 4~ (lower arm~-total arm length
index)
of) 24 o] (R-9)
27 o] (A-9)
(6) F+=#]4= (tibiae-iliospinae height index)
FEut o] (T-F)

ddm 713z ] (1IS-F)

X100

x 100

X100

x 100

%100

x 100

 of2let Y2e| ASH, ASHE, xS

1) AIEH (Fig. 3)

(1) MemkEA (vertex, V)

(2) ¥15-~8714 (opisthocranion, OP)
(3) W21 7F=-4-714 (eurion, EV)

(4) m) 7+ (glabella, G)

(5) =% A (nasion, N)

(6) &4 (zygion, ZY)

(7) =¥}=H4] (subnasale, SN)

(8) Bl 2§74 (gnathion, GN)
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Fig. 3. Landmarks of the mummy head and face for anthropometry.

V: Vertex

ZY: Zygion

EN: Endocanthion

OBS: Otobasion Superius

OP: Opisthocranion
SN: Subnasale
OS: Orbitale Superius

(9) glw 24 (gonion, GO)

(10) &=7}2A (exocanthion, EX)

(11) s=9+%4 (endocanthion, EN)

(12) 9124 (orbitale superius, OS)

(13) o}efl =2t (orbitale, OR)

(14) 7}=¥ 24 §-7] 4 (condylion laterale, CDL)
(15) A 7<= (tragion, T)

(16) #u}7)¢) A (otobasion superius, OBS)

2) A& = (Fig. 4)

(1) H 2] (width of the head, EU-EU)

(2) 91 F&A} o] vn) (bitragion diameter, T-T)

(3) 9™ 2] %o (forehead height, V-N)

(4) W 2] =% o] (specia height of the head, V-EN)

(5) W8] == o] (height of the head and nose,
V-SN)

(6) M 2] d=%=o] (height of the head and face,
V-GN)

(7) # = =) 2 o] (length of head, G-OP)

(8) M=) =4 (circumference of the head, around
G-0P)

EU: Eurion G: Glabella N: Nasion
GN: Gnathion GO: Gonion EX: Exocanthion
OR: Orbitale CDL: Condylion Laterale  T: Tragion
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(9) A< 2] =] (distance vertex to tragion,
V-T)

(10) d =4 ¥] (width of theface, ZY -ZY)

(12) o}z & #] (width of the mandible, GO-GO)

(12) =] (height of the face, N-GN)

(13) ¢ 2] (height of the upper face, N-STO)

(14) o}2l &= o] (height of the mandible, STO-GN)

(15) o}l 4 Z%¢] (height of the lower face,
SN-GN)

(16) =7}2= Z-§-7] =] (lower half of the
craniofacial height, EN-GN)

(17) =218 o] (supraorbital arc, T-G-T)

(18) 915l &4 o] (maxillary arc, T-SN-T)

(19) o}zl = &4 o] (mandibular arc, T-GN-T)

(20) & 7}x] = o] (height of the mandibular ramus,
GO-CDL)

(21) A F&n) 7474 o] (tragion-glabellar depth, T-G)

(22) F] 7<= =] 7] o] (tragion-nasion depth, T-N)

(23) #) F-&=% 7 ©] (tragion-subnasa e depth,
T-SN)
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Fig. 4. The lists of measurements of the mummy head and face.

1. Width of the Head 2. Bitragion Diameter 3. Forehead Height

4. Specia Height of the Head 5. Height of the Head and Nose 6. Height of the Head and Face

7. Length of Head 8. Circumference of the Head, 9. Distance Vertex to Tragion
10. Width of the Face 11. Width of the Mandible 12. Height of the Face
13. Height of the Upper Face 14. Height of the Mandible 15. Height of the Lower Face
16. Lower Half of the Craniofacial Height 17. Supraorbital Arc 18. Maxillary Arc
19. Mandibular Arc 20. Height of the Mandibular Ramus 21. Tragion—-Glabellar Depth
22. Tragion—-Nasion Depth 23. Tragion-Subnasale Depth 24. Tragion-Gnathion Depth
25. Gonion-Gnathion Depth 26. Upper Lateral Surface Half-Arc 27. Middle Lateral Surface Half-Arc
28.Lower Lateral Surface Half-Arc 29. Intercanthal Width 30. Biocular Width
31. Length of the Eye Fissure 32. Orbito-Aural Distance 33. Orhito-Tragion Distance
34. Orbito—-Gonial Distance 35. Orbito-Glabellar Distance 36. Height of the Orbit
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(24) ) 7<= 477 ©) (tragion—-gnathion depth,
T-GN)

(25) o}l &l 7} o] (gonion-gnathion depth,
GO-GN)

(26) #17<&m) 7+87 o] (upper lateral surface half-
arc, T-G surface)

(27) A 7<= &2 o] (middle lateral surface half
—arc, T-SN surface)

(28) AF+<==E47187 o| (lower lateral surface
half-arc, T-GN surface)

(29) 9¥Z=F-A) Xl o] A 7] (intercanthal width,
EN-EN)

(30) 7}=&=-4 A}o] A ] (biocular width, EX -EX)

(31) =AZEA A= (length of the eye fissure, EX
-EN)

(32) ®=7Autz) A= (orbito-aural distance,
EX-OBS)

(33) +=7 7<= (orbito-tragion distance, EX-T)

(34) ==m z+ A 2] (orbito—gonial distance,
EX-GO)

(35) ¥=w]7+7 ] (orbito—glabellar distance, EX-G)

(36) F=2x=0] (height of the orbit, OR-OS)

3) Xl

(1) M) 2 o)1) 2| 4= (cephalic index )
Z| o= 2]vin] (EU-EV) y
F tj™ 2] Z o] (G-OP)

(2) M 2] 1] 3] 2] 4= (head height-breadth index)
AFEH ol (V-T)
Z djm 2]vin] (EU-EV)

(3) M 2] Z 0] 2= 0] 2] 4= (head height-length index)
A& Eol (V-T)
24 ] (G-OP)

(4) 9Z#) 4 (facia index)
dFo] (N-GN)
o ] (ZY-2ZY)

(5) g o} & u]) 2] 4= (mandible face width
index)
ol g u] (GO-GO)

g ZFH] (ZY-2ZY)

100

x 100

x 100

x 100

x 100

269

(6) $1 =214 (upper face index)
1943 el (N-STO)
od=uu] (ZY-2Y)

(7) M2 42 1] A 4= (face—head width index)
odZFn] (ZY -2Y)

F o 2]vin] (EU-EV)

(8) ™ 2] winpm 2] n] 2] 4= (skull base-head

width index)
o 2w upEh B|(T-T)
F g w2 u](EU-EV)
(9) = 2] winpstn] e 2] 3 o] 2] 4= (auricular head
height-skull base width index)
FAFEm ol (V-T)
2w utetye] (T-T)

(10) M2l g 2 2] =] %] 4= (auricular head-cranio

—facial height index)
FeHHEelV-T)
2=l (V-CN)

(12) o}=l ¥ %] 4= (mandibular index)

o} 8] % ¢] (STO-GN)
o} 1iu] (GO-GO)

(12) g}F=& 18] %] 4= (intercanthal index)
b= Ake] 7 2] (EN-EN)
71334 Aol A 2] (EX-EX)

(13) ™ &) wj v}t 2] v) X) 4= (face-skull base
width index)

Ad=un] (ZY-ZY)
wejmutehye] (T-T)

(14) = 2] wut=t7hg e v 2] 4= (biocular—skull
base width index)
7}He A Aol A 7] (EX-EX)

w2 wutehu ] (T-T)

(15) 2] mjup=ebEEF1n] 2] 4= (intercanthal -
skull base width index)
Q1574 Akl 7] (EN-EN)

Szl wuter o] (T-T)

(16) dZ7}&1q ] x4 (biocular—face width
index)

77 A Abol A2 (EX-EX)
oJZF ] (ZY -2Y)

x 100

x 100

x 100

100

x 100

x 100

x 100

X100

X100

%100




(17) =191 2] 4= (intercanthal - face width
index)
oF&3E7A AFe] 71 2] (EN-EN)
a4 (ZY-ZY)
(18) o} Bl gFZ& =14 1] %] 4= (intercanthal -mandible
width index)
QFE-=7FA Ake] 18] (EN-EN)
otz = u] (GO-GO)

x 100

x 100
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Fig. 5. Radiography of the mummy hip Joint. Left femora head
(asterisk) dislocated from left acetabulum.

Table 1. Metric values of body heights of the mummy

Number Measurements Value(cm)
1 Standing Height 99.4
2 Anterior Trunk Height 31.0
3 Thoracic Height 7.0
4 Abdominal Height 240
5 Acromiale Height (R) 784

Acromiale Height (L) 785

6 Radiale Height (R) 62.3
Radiale Height (L) 62.2

7 Stylion Height (R) 51.6
Stylion Height (L) 50.0

8 Dactylion Height (R) 40.4
Dactylion Height (L) 40.5

9 lliocristale Height (R) 54.9
Iliocristale Height (L) 55.1

10 Iliospinale Height (R) 49.1
Iliospinale Height(L) 48.8

11 Pubic Symphyseal Height 45.1
12 Throchanterion Height (R) 46.8
Throchanterion Height (L) 45.1

13 Tibiale Height (R) 22.0
Tibiale Height (L) 23.9

14 Sphyrion Height (R) 35
Sphyrion Height (L) 5.2

Table 2. Metric values of body breadths of the mummy

Number Measurements Value(cm)
15 Biacromial Breadth 16.4
16 Bicristal Breadth 184
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Table 3. Metric values of upper extremities of the mummy Table 6. Metric values of head of mummy
Number Measurements Value(cm) Number Measurements Vaue (cm)
Upper Arm Length (R) 16.3 1 Width of the Head 14.3
17
Upper Arm Length (L) 156 2 Bitragion Diameter 115
Lower Arm Length (L) 11.8 . .
4 Specia Height of the Head 111
19 Total Arm Length (R) 279 iaht of the Head and
Total Arm Length (L) 274 ° Height of the Head and Nose 141
2 Total Upper Extremity Length (R) 382 6 Height of the Head and Face 19.1
Total Upper Extremity Length (L) 383 7 Length of Head 16.1
Hand Length (R) 10.3 8 Circumference of the Head 51.0
21
Hand Length (L) 10.9 9 Distance Vertex to Tragion (R) 131
2 Hand Breadth (R) 4.0 Distance Vertex to Tragion (L) 115
Hand Breadth (L) 4.2

Table 7. Metric values of face of mummy

Table 4. Metric values of lower extremities of the mummy

Number Measurements Value(cm)
Number Measurements Vaue (cm) -

- - 10 Width of the Face 115
23 m SE ﬂ:gm 8 gg'g 11 Width of the Mandible 88
. ' 12 Height of the Face 9.2
24 regneon ® o 13 Height of the Upper F 7.0

Leg Height (L) 18.4 eight of the Upper Face .
- Foot Length(R) 126 14 Height of the Mandible 22
Foot Length (L) 121 15 Height of the Lower Face 5.8
26 Foot Breadth (R) 4.2 16 Lower Half of the Craniofacial Height 85
Foot Breadth (L) 47 17 Supreorbita Arc 280
18 Maxillary Arc 240
I 19 Mandibular Arc 255

Table 5. Body index of the mummy ) )

20 Height of the Mandibular Ramus(R) 4.2
Number Index Value Height of the Mandibular Ramus(L) 47
1 lliocristal - Standing Height Index (R) 55.2 o1 Tragion—Glabellar Depth (R) 10.3
Standing Height~Iliocristal Index (L) 55.4 Tragion-Glabellar Depth (L) 115
2 IIiosp? nal —S.tandi ng Hei.ght Index (R) 494 - Tragion-Nasion Depth (R) 95
Standing Height-Iliospinal Index (L) 49.1 Tragion-Nasion Depth (L) 110
3 Total Arm Length-Standing Height Index (R) 28.1 ”3 Tragion-Subnasale Depth (R) 9.0
Standing Height-Total Arm Length Index (L) 27.6 Tragion—Subnasale Depth (L) 105
4 Upper Arm-Total Arm Length Index (R) 58.4 " Tragion-Gnathion Depth (R) 111
Total Arm-Upper Arm Length Index (L) 56.9 Tragion-Gnathion Depth (L) 115
5 Lower Arm-Total Arm Length Index (R) 41.6 Gonion-Gnathion Depth (R) 75
Total Arm-Lower Arm Length Index (L) 431 3 Gonion-Dnathion Depth (L) 75
6 Tibiale-lliospinale Height Index (R) 54.2 ) Lateral Surface Half-Arc(R) 14.0
Iliospinale-Tibiale Height Index (R) 516 6 Lateral Surface Half-Arc(L) 15.0
o7 Latera Surface Haf-Arc(R) 13.0
Lateral Surface Half-Arc(L) 135
= (Table6)S 1A Al & A& F9lo =3x - Lateral Surface Half-Arc(R) 13.0
B}l A™E A= (Table7)e stgon] &3] & 3= Lateral Surface Half-Arc(L) 140
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Table 8. Metric values of eye region of mummy

7| =35}o] (Table 8) 187}4]
A5 AbE3 o (Table 9).

USE OIHE, &S —
i
Felvebe mopel et

Number Measurements Value(cm)
29 Intercanthal Width 34
30 Biocular Width 9.1
31 Length of the Eye Fissure(R) 30
Length of the Eye Fissure(L) 29
2 Orbito-Aural Distance(R) 5.9
Orbito-Aural Distance(L) 6.7
13 Orbito-Tragion Distance (R) 6.6
Orbito-Tragion Distance (L) 79
3 Orbito—-Gonial Distance(R) 79
Orbito-Gonial Distance(L) 71
35 Orbito-Glabellar Distance(R) 27
Orbito-Glabellar Distance(L) 2.6
6 Height of the Orbit (R) 29
Height of the Orbit (L) 3.0
Table 9. Craniofacial index of the mummy
Number Index Vaue
1  Cephalic Index 88.8
2 Head Height—Breadth Index (R) 91.6
Head Height-Breadth Index (L) 79.7
3 Head Height-Length Index (R) 81.4
Head Height-Length Index (L) 70.8
4 Facia Index 80.0
5 Mandible Face width Index 76.5
6 Upper Face Index 60.9
7 Face-Head Width Index 80.4
8  Skull Base-Head Width Index 80.4
9  Auricular Head Height-Skull Base Width Index (R) 113.9
Auricular Head Height-Skull Base Width Index (L)  99.1
10  Auricular Head-Cranio-facial Height Index (R) 68.6
Auricular Head-Cranio-facial Height Index (L) 59.7
11 Mandibular Index 25.0
12 Intercanthal Index 37.4
13 Face-Skull Base Width Index 100.0
14 Biocular—Skull Base Width Index 79.1
15 Intercanthal - Skull Base Width Index 29.6
16 Biocular-Face Width Index 79.1
17 Intercanthal - Face Width Index 29.6
18 Intercanthal -Mandible Width Index 38.6
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Table 10. Comparison of body data between the mummy and

Korean child (5 Years Old)

Male Child Korean
Number Measurements Mummy (5 Years Old)*

1  Standing Height 99.4 108.9

5 Acromiale Height (R) 78.4 87.4
Acromiale Height (L) 785

8 Dactylion Height (R) 40.4 384
Dactylion Height (L) 40.5

9 Iliocristale Height (R) 54.9 65.3
Iliocristale Height (L) 55.1

10 Iliospinale Height (R) 49.1 59.1
Iliospinale Height (L) 48.8

11 Pubic Symphyseal Height 45.1 47.3

12 Throchanterion Height (R) 46.8 52.0
Throchanterion Height (L) 45.1

13 Tibiale Height (R) 22.0 285
Tibiale Height (L) 239

14 Sphyrion Height (R) 35 45
Sphyrion Height (L) 52

15 Biacromial Breadth 16.4 24.3

16 Bicristal Breadth 184 17.7

17 Upper Arm Length (R) 16.3 214
Upper Arm Length (L) 15.6

18 Lower Arm Length (R) 11.6 16.4
Lower Arm Length (L) 118

19 Total Arm Length(R) 27.9 34.8
Total Arm Length(L) 274

2 Hand Length (R) 10.3 13.0
Hand Length (L) 10.9

2 Hand Breadth (R) 4.0 6.9
Hand Breadth (L) 4.2

25 Foot Length (R) 12.6 17.3
Foot Length (L) 121

% Foot Breadth (R) 4.2 7.1
Foot Breadth(L) 4.7

*Data from Survey for Korean Standard Body Composition (1997).
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Table 11. Comparison of head and face data between the mu-
mmy and Korean child (5 Y ears Old)

Table 13. Comparison of craniofacial index between the mummy
and Korean child (5 Years Old)

Male Child Korean Male Child  Korean
Number Measurements Mummy (5 Y ears Old)* Number Index Mummy (5 Years Old)*
1  Width of the Head 14.3 14.6 1  Cephalic Index 88.8 90.1
2  Bitragion Diameter 11.5 12.2 8  Skull Base-Head Width Index  80.4 83.6
6 Height of the Head and Face  19.1 200 *Datafrom Survey for Korean Standard Body Composition (1997).
7  Length of Head 16.1 16.2
8  Circumference of the Head 51.0 50.5
19  Mandibular Arc 255 24.3

*Data from Survey for Korean Standard Body Composition (1997).

Table 12. Comparison of body index between the mummy and
Korean child (5 Years Old)

MaleChild  Korean
Number Index Mummy (5 Y earsol)”
Iliocristal —Standing
1 Height Index (R) 55.2 60.0
Standing Height - 554
liocristal Index (L) -
Iliospinal - Standing
,  Heightindex(R) 49.4 54.3
Standing Height- 91
Iliospinal Index (L) :
Total Arm Length-
3 Standing Height Index (R) 281 320
Standing Height-Total 276
Arm Length Index (L) '
Upper Arm-Total
4 Arm Length Index (R) 584 61.5
Total Arm-Upper 56.9
Arm Length Index (L) :
Lower Arm-Tota
5 Arm Length Index (R) 416 471
Total Arm-Lower 31
Arm Length Index (L) -
Tibiale-lliospinale
6 Height Index (R) 54.2 48.2
lliospinale-Tibiale 516

Height Index (L)

*Data from Survey for Korean Standard Body Composition (1997).
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Fig. 6. Whole body images of the mummy in radiography (a), photography (b), 3D reconstructed image (c).
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Fig. 7. Three dimesional reconstructed images of head of the mummy using the CT data. a. Frontal view, b. Lateral view (right side), c.
Lateral view (left side), d. Basal view.

Fig. 8. Three dimensional reconstruction of head of the mummy using the CT data. a Frontal View, b. Lateral view (right side), c.
Lateral view (l€ft side), d. Posterior view, e. Superior view.
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Abstract

Anthropometry of a Male Child Mummy from a Tomb of
Joseon Dynasty Period in Korea

U-Young Lee, Dong-Hoon Shin', Jae—Moon Lee?, Seung-Ho Han

Department of Anatomy College of Medicine, The Catholic University of Korea - Catholic Institute for Applied Anatomy,
1Department of Anatomy, College of Medicine, Seoul National University
2Department of Radiology, College of Medicine, The Catholic University of Korea

On November 14, 2001, well -preserved male child corpse was excavated at Heapyeong Y oon's family mountain,
Gyeonggi-do, in Korea. For one year after the excavation, the researches about this mummified male were made with
various aspects including physical anthropology, forensic medicine, histology, radiology, and archaeology. After the
researches, the mummy was presumed to be born at A.D. 1680, the middle of Joseon dynasty period and to die at about
5.5 years old by small pox or complications of same disease.

This study is for physical anthropological measurement for this mummy and comparison to anthropometric data of
mordern Korean 5 years old male child. Theratio of iliocristal height, iliospinal height and total arm length to standing
height of the mummy is smaller than the same age group of mordern Korean. In cephalic index, the head of the mummy
is hyperbrachycephalic, acrocephalic and hypsicephalic. There is no difference of cephalic index between the mummy
and the same age group of mordern Korean.

The mummy was taken the whole body computed tomography with 1mm slice distance. After automatic segmenta-
tion process of the skull, the model of the skull was reconstructed.

Key words : Mummy, Anthropometry, Joseon dynasty period
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