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Forensic Archeological Analysis on Human Remains from
the Peculiar Burial Situation of Archaeological Excavation Site
in Joseon Dynasty
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Abstract : The process of recovery and restoration at the archaeological site is excavated by applying the
theory and principles of archaeology, but when human bones are discovered, a forensic analysis called “forensic
archaeology” should be conducted. Applying archaeological techniques to forensic sites allows all the processes
to be carried out systematically and scientifically collected geographical and environmental information around
the site to help interpret events. But, so far, even if human bones are found in archeological sites, excavations and
field analysis through the forensic archaeology approach have not been conducted yet. The Hanul Cultural Heritage
Research Institute excavated in eight areas from 2009 to 2011, including human bones excavated from the well side
of the Japanese colonial era at Cheong-Jin district, 12-16 area and human bones excavated under the floor at 150
area. All of the human bones excavated in this study were excavated from the 5th floor (V floor), the mid-Joseon
period layer. During the Joseon Dynasty, this area was a commercial and residential area where street vendors and
government offices were concentrated. Thus, these were an area that was archaeologically unpredictable to find
human bones. Moreover, each bone was found at the well and beneath floors, respectively, and due to its special
archeological situation, several distorted interpretations of the burial process were divided on the spot. Therefore, in
this study, the human bone under the well and the floor was regarded as the bone placed in the forensic situation, and
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then the forensic archaeological analysis of the human bone

was attempted to correctly explain the burial process of

ancient human bones through literature and forensic analysis.
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Excavation site D

Fig. 1. All the human bones were excavated in the area of Chung-Jin. A: Chung-Jin’s divided sectors are shown as bird’s-eye view image.
B: Two red dots in the map showing the Chung-Jin area is denoted the site where the human remains were excavated. C: Blue circle in the
excavation sketch of the 8" district denotes the skeleton excavation site. D: Red circle in the excavation sketch of the 12-16™ district denote

the skeleton excavation site.
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Fig. 2. Schematic diagram indicated the zone where skeletal remains were excavated. Numbers in left column indicate the altitude as meters.

Table 1. Information of skeletal remains

Excavated zone

.. Street number
at Cheoungjin area

Excavation character

Stratigraphic layer

Zone 12-16 (12-16 Ji-gu) 76
Zone 8 (8 Ji-gu) 150

Remain recovered from one well side

Remain recovered from under the burnt floor

5 Mun-hwa layer (Culture Layer5)
5 Mun-hwa layer (Culture Layer5)

Table 2. Stratigraphy information of a Chung-Jin excavation area

Stratigraphic layers Era

Zone 12-16 (m) Zone 8 (m)

1 Mun-hwa layer

Modern and present age
(Layerl)

(late 19C~early 20C)

2 Mun-hwa layer

Mixed with Japanese colonial era
(Layer2)

and the late Joseon 19C

3 Mun-hwa layer
(Layer3)

The late Joseon 18C

4 Mun-hwa layer
(Layer4)

The middle Joseon 17C

5 Mun-hwa layer
(Layer5)

The early Joseon 16C

6 Mun-hwa layer

The beginning Joseon
(Layer6)

Natural layer
(Layer7)

Altitude of 29.7~28.5 Altitude of 28.4~29.5

Altitude of 27.8~29.5

Altitude of 27.8~28 4

Altitude of 27.0~ 27.8

Altitude of 26.6~27.0

Altitude of 26.2~26.6

Altitude of 25.8~26.2

Below 15.8
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Fig. 3. These photos show the site where the human bones were excavated. A, B, C, and D showed the bones excavated from Zone 12-16.
The straw mat is identified in Zone 12-16, but no other detailed relationship can be found between the straw mat and the excavated bone. E
and F showed the bones excavated under the burned floor from Zone 8. The possibility of secondary interment was also investigated on the
bones.
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Fig. 4. These are the human bones excavated from zone 12-16
nearby the well. All the vertebrae except the atlas and most bones
in lower extremity could not be found in the zone.
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Table 3. Anthropometric data for excavated skeleton (mm: except angle)
Zone 12-16 Zone 8
Items
Left (mm) Right (mm) Left (mm) Right (mm)
Maximum Cranial Length 174 ND
Maximum Cranial Bredth 145 ND
Bizygomatic Diameter 131 ND
Basion-Bregma Height 134 ND
Cranial Base Length 99 ND
Basion-Prosthion Length 96 ND
Maxillo-Alveolar Bredth 612 ND
Maxillo-Alveolar Length 542 ND
Biauricular Bredth 1239 ND
Upper Facial Height 73.1 ND
Minimum Frontal Bredth 97.5 ND
Upper Facial Bredth 101.6 ND
Nasal Height 499 ND
Nasal Bredth 279 ND
Orbital Bredth 37.15 37.65 ND ND
Orbital Height 34.1 332 ND ND
Biorbital Bredth 91.6 ND
Interorbital Bredth 22.1 ND
Frontal Chord 109 ND
Parietal Chord 110 ND
Occipital Chord 94 ND
Foramen Magnum Length 33 ND
Foramen Magnum Bredth 28.6 ND
Mastoid Length 35.1 336 ND ND
Chin Height 339 30
Height of the Mandibular body 294 28.8 27 27
Breadth of the Mandibular body 13.13 133 ND ND
Bigonial width 98.6 97.52
Bicondylar Breadth 1254 110.68
Minimum Ramus Breadth 338 34 33 35
Maximum Ramus Breadth 40.2 39.6 46 15
Maximum Ramus Height ND ND 53 55
Mandibular Length ND ND 89 ND
Mandibular Angle ND ND 118° 123°
Clavicle: Maximum Length 132 ND ND ND
Clavicle: Ant-Post. Diameter at Midshaft 10.28 ND ND ND
Clavicle: Sup-Inf. Diameter at Midshaft 8.1 ND ND ND
Scapula: Height ND 145 ND ND
Scapula: Bredth 88.3 94 ND ND
Humerus: Maximum Length 267 ND ND ND
Humerus: Epicondylar Breadth 50 51 ND ND
Humerus: Vertical Diameter of Head 36.5 ND ND ND
Humerus: Maximum Diameter at Midshaft 20 ND ND ND
Humerus: Minimum Diameter at Midshaft 135 ND ND ND
Radius: Maximum Length 197 ND ND ND
Radius: Anterior-postrior Diameter at Midshaft 99.6 ND ND ND
Radius: Medial-Lateral Diameter at Midshaft 13.8 ND ND ND
Ulna: Maximum Length 215 216 ND 209
Ulna: Anterior-Posterior Diameter 10.6 10.38 ND 8
Ulna; Medial-Lateral Diameter 153 153 ND 13
Ulna; Physiological Length 188 190 ND 185
Ulna; Minimum Circumference 30 ND ND 35

*The values of measurements in median plane were recorded at left column.

*ND: Not Determined



Fig. 5. These are the human bones excavated under the burned floor in zone 8. The upper part of the skeleton (A) and the lower part of the

skeleton (B) were observed well.

Table 4. Age estimation result of zone 12-16 excavated remain

Table 5. Age estimation result of zone 8 excavated remain*

Age estimation method: Meindl Method (1985)*

Calvaria Score Anterolateral Score

1. Midlambdoid 0 1. Midcoronal 1
2. Lambda 0 2. Pterion 1
3. Obelion 0 3. Sphenofrontal 0
4. Anterior sagittal 0 4. Inferior sphenotemporal 0
5. Bregma 0 5. Superior sphenotemporal 0
6. Midcoronal 1
7. Pterion 2

Total 2 Total 2

*Estimated age depends of total score from adding each region.
Calvaria (Mean age £ SD): 30.5+9.6 yrs
Anterolateral (Mean age + SD): 36.2+6.2 yrs

9] (coronoid height), B W7}A] £ 41 H](minimum ramus

breadth)?} E-E7] Alo] Z 14| (maximum bicondylar

Root height Periodontosis Trans. height Age
(mm) (mm) (mm) (yr)
16.00 10.19 34.88 4201

*Estimated age yield from Lamendin’s method using Tooth particle
P = (periodontosis height X 100)/root height

T = (transparency height X 100)/root height
Age=(0.18xP)+(042XT)+25.53
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Table 6. Stature estimation result of zone 12-16 excavated remain tH22.23]. EE A 5 20 EekE v LA 21

74 279 qlge] dAssled. 12 16550142) 912

Bone Side Maxm(lgrrrrll)length Estlme(lzer:r(li)sature SEE 2 o8 oA, 8|10 olZL BElE nlE WojA 2zt &

EHch(Fig. 3). ZAAY iAo s sdur} & 4

Ulna Left 21.5 153.56 4.66 7‘:] %}—9_14'[8,9], CV)J_'JE_'_O] éi,ﬂ_ ]—/\L- 1]517]]-1] o]_e:]xl
Humerus  Left 26.7 154.74 4.25

s oyt A oW A= :
e QA oA faA) Aol e AEE ¢
wo] stgon], ARlE o R Szt e e A

Estimated stature yield from Trotter (1970) equation based on east Asian males
Stature from Ulna: 3.54 X Ulna (21.5cm) +77.45 £ 4.66
Stature from Humerus: 2.68 X Humerus (26.7) +83.19+4.25

Table 7. Stature estimation result of zone 8 excavated remain

Bone Side Fragmentary length Total length Estimated sature SER
Humerus Left FrL*=192 293.72 161.90 4.25

*FrL =The length between the point at the convergence of two areas of muscle attachment just below the major tubercle to the upper margin of the olecranon fossa
** Mothany (2012)’s method is applied to yield the total length of humers from FrL

Total length=90.2+ 1.06 X FrL

*** Trotter (1970)’s equation for Asian male stature

Stature from humerus Humerus: 2.68 X Humerus +83.19+4.25

Table 8. Sex estimation result of zone 12-16 excavated remain*

Nuchal crest Mastoid process Supraorbital margin Glabella Mental eminence Estimated sex**
1 2 2 1 3 Female
*Estimation sex is based on the Walker’s method from Buikstra and Ubelaker (1994).
**There are 5 grade and female is estimated to be closer to 1.
Table 9. Sex estimation result of zone 8 excavated remain*
Coronoid height Mandibular angle Maximum bicondylar Maximum condylar Index of mandibular Estimated
(X1) (mm) (X2) breadth (X3) (mm) breadth (X4) (mm) ramus (Xs)** sex
55 123° 106 16 77.7 Female

*Estimation sex is based on the Hu et al. (2000) method
DF=0.383X1+0.157X2+0.319X3 - 1.937X4 + 0.251X5 —72.950
**Index of mandibular ramus =ramus minimum breadth (mm)/ramus minimum height (mm) X 100 =35/45 X 100



Fig. 6. The part of mandible (A and B) were used to the sex estimation in the human bones of the zone 8. Both the medial epicondyle on
distal humerus (C) and the mandible (D) were used to sex estimation in the human bones of zone 12-16.
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