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While radioactive isotope analysis has proved to be a useful method in
disciplines such as archaeology and forensic anthropology, more recently,
radiocarbon dating has allowed for a more nuanced biological profile of
human skeletal remains. Radiocarbon dating has been made possible by the
above ground nuclear bomb test conducted in 1963, which raised the level
of atmospheric radiocarbon concentration to almost twice the natural level.
Because the annually measured tropospheric *C concentrations are integrated
into the bomb peak curve, the time of birth and death of an individual can be
estimated by comparing the radiocarbon content of a skeletal sample to the
bomb-curve value. In July 2017, about 1,000 skeletal remains were excavated
at the construction site of Sokcho. For medico-legal purposes, we conducted
anthropological and odontological examinations of all the human remains.
We then conducted the radiocarbon analysis on seven femora (head and body
portions), five mandibular teeth, and soil from the site through a request to the
Korea Institute of Geoscience and Mineral Resources. The results demonstrated
that the estimated year of birth or death was prior to the 1950s. Due to the
diverse distribution of results, we deduced that the human remains were from
the local mass grave. This study supports and suggests the use of radiocarbon
dating more frequently in the analysis of human skeletal remains.
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Fig. 1. (A-D) Skeletal remains packed in boxes and paper bags were requested for the identification.
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Fig. 2. (A-D) Skeletal remains were classified as anatomical structure and analyzed by anthropological and odontological examination.
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Table 1. Result of bone classification i =t
Bone NFS code No.
Cranium 00CRA 20 WA S A BAS o] &3 AT a8t Rofd
Mandible 0OMAN 10 A dl&Fol thet JF o i #A Foll 22 AEE o &
Lt Humerus 1THUM 16 wlo] gt et Hols BopollA= HAM BHE4A 1
Rt Humerus 12HUM 16 W72 Qs AR 23 QA7 A4 ARl A
Lt Femur 21FEM 27 £23}7]9) ozl o] Yt 139 modern carbono|g1
Rt Femur 22FEM 29 2 8425994 14(MC)Y AL 19508 A EE A AlA
Lt Hip bone OTHIP 13 Hog A o] APEHA th7]ZE %71 19508 o] Ao
Rt Hip bone 02HIP 10 H|8 FA3A 27161 H9aL, 19634 o3 of & A F ok
Sacrum 00SAC 6 S E5 o] ZrAsHEAN A U7E 571 245H
Lt Scapula 01SCA 9 Zraste 7Agko] el o, o] &83% dAtjEAHo] 7))
Rt Scapula 02SCA 7 WE]o] 222G dhy QItHI]. 1950 o3 )] & “C 5%
Lt Clavicle 01CLA 6 24 bomb peak curve @1 3, o] 2 o] &3] 1950
Rt Clavicle 02CLA 5 o3 AR A4S @ B FUsHA BHo| e
Lt Radius 11RAD " T 9T}H?2,3]
Rt Radius 12RAD 8 B9 0|5 WES B9 ArhEgel FEH] 9% =
LtUlna 1TULN 12 2 19809t ¥kl AJZH o} [4] 2000dH] XKt Ubelaker
Rt Uina 120N 8 S{5-712 o BASHAT, AAIA o3t RoplA
L Tibia 21T ! HAEIAL BAS o187 WIS FAY A3 AT
Rt Tibia 218 28 o A83P] A% of2] A7k WY of hrhg]
Table 2. Result of radiocarbon dating
No. Sample BP year Estimation year (AD)
1 22FEM-01 Shaft 220+20 1640-1680, 1760-1800, 1930~
22FEM-01 Head 220+30 1640-1690, 1730-1810, 1930~
2 22FEM-02 Shaft 270+30 1510-1600, 1610-1670, 1780-1800
22FEM-02 Head 250+30 1520-1590, 1620-1680, 1760-1810, 1930~
3 22FEM-03 Shaft 180+20 1660-1690, 1730-1810, 1920~
22FEM-03 Head 190+20 1660-1690, 1730-1810, 1930~
4 22FEM-04 Shaft 190+30 1640-1700, 1720-1820, 1910~
22FEM-04 Head 230+30 1520-1540, 1630-1690, 1730-1810, 1930~
5 22FEM-06 Shaft 380+20 1440-1530, 1570-1630
22FEM-06 Head 330+20 1480-1640
6 22FEM-07 Shaft 250+30 1520-1590, 1620-1680, 1760—1810, 1930~
22FEM-07 Head 220+30 1640-1690, 1730-1810, 1930~
7 22FEM-10 Shaft 31030 1480-1650
22FEM-10 Head 280+30 1490-1670, 1780—-1800
8 00MAN-001 #46 34020 1470-1640
9 00MAN-003 #46 220+20 1640-1680, 1760—-1800, 1930~
10 00MAN-004 #46 240+20 1640-1670, 1780-1800, 1940-1950
1 00MAN-007 #36 290+30 1490-1670
12 00OMAN-010 #36 190+20 1660-1690, 1730-1810, 1930~
13 Soil 500+30 1330-1340, 1390-1450

BP, before present (1950).

http://www.kjlm.or.kr https://doi.org/10.7580/kjlm.2018.42.3.105



o
Lo
>
>,
_L

>~
8 ol
i

X, 3 bt 1

9 Z|otet wol thst M-S B3 A
]0}— Sl SYAEE FHsL, W
e 4 At WA Aot B I+
2ol2U7E 6AI0 UA A A
A, o) A9 BABALL TAE 30
2HE £E A& o]& A7)0 248t
. ?01]’\1 T2 guidm 7t o] &5 =t
Mol B Rio] Aumong =
5ol ’\}U“’q % FAE 4 A7) wjoltt.
of vlal W29 &% %(turnover rate)o| ¥
el Hrlme 5 ol AR Aol 2
wro] 23gel AIsel ke 24
e o A AL A
oI ] 43 ol
3 Oget MR E
o A7} ) A% FoIch
@ e A = thiel £
bomb peak curve& o] &%
FFssttre deld, el A
o] 19509 o9 Aoz 274
17} 37 grol AUF BHS 8
L3y 1950Lq o|Holgtal A

-th _4

i rlr
0_u

o 2 ox [E

11

o
2 4m

1o
jﬂ:.:

N

]_

2]
I O]

s

Hz >
;O
_r;
ruE
o L P A e O [+ = A o [ P (0 = D ST T .

mszgﬁr{n_
_|>0{N e Rofo
co & ot imlmg
)
_l
o
Y,
i
N
N
0.!.4-‘.1.4—‘"""—4::“4

ﬂﬂ>$n&mﬁii§¥£%rlo$omO%m-lN'
nﬂm_r_l‘ 5 l‘l‘ JD%_YEN,J N
w o)
> A
oX,
o
e
30,
iu)
QL
r—ﬂ

A [ << )
O%rﬂ rll

= [
%)
a1
o
s
o
2
1o
s
b

ON
T
KeX
—

O it 4 20 o

12
o

Jo
=

4
v

BT ABOE g0l B 4 Ak

¥ d7old BABAUA BAE BFRAIAULTL
ggaln AY=gon, 8 ARe B BYE A1
0 sers AAE BYS B ARl 2t FAL

i, Ol ZHE HAUANS Hof FAL BE F A4

7 4 0 a5
Sl Aol B HFOIT,

B Felo] 4% thael A el ¥
5

HFAE Q1 19509 T
BAY 7Hs/dat 196849 sd o] ek A

B d FgAd 7Hs73
o= ZAJAAE FAoF sh= A9t 195090 EA5t
= FEHATE AP Aol theFetal, tiEE 1950 o) H
o] Aol U AR A i, 1968 U= <
g A Agolghd 19509 o] %9 2@7‘01 oo fApe
A A A

24g0] g 202 w439l

th. o] MR B oo LR Tys|E danAe A7
= A= A A7) 3

https://doi.org/10.7580/kjlm.2018.42.3.105

o
(o]

Radiocarbon Dating of Skeletonized Remains | BfSZ! Q|

119509t FEEANA 22 &
2 27k, thet 19501co] A
flda 84 A3 24301 19504 o

N
—_

0.
il
oft

ol

pay
lo
[0 ot mo

l-moﬁ.

ol (X o il
o Ao of

30 rmoHf

flo fo B rlo

fe 4> 1 o K
2 of
o
2
u)

ol
_>|:
l‘h‘
m
N A
2o
rO
re
-4
N

g -

O

01
ox |
0 (

o

N
1o
%
o
)
o

Conflicts of Interest
No potential conflict of interest relevant to this article
was reported.

Acknowledgments

This work was supported by National Forensic Service
(2017-Forensic Medicine-03), Ministry of the Interior
and safety Republic of Korea.

References

1. Stuiver M, Polach HA. Discussion: reporting of “C data.
Radiocarbon 1977;19:355-63.

2. Reimer PJ, Brown TA, Reimer RW. Discussion: reporting and
calibration of post-bomb 14C data. Radiocarbon 2004;46:1299-
304.

3. Hua Q, Barbetti M, Rakowski AZ. Atmospheric radiocarbon for the
period 1950-2010.Radiocarbon 2013;55:2059-72.

4. Taylor RE, Suchey JM, Payen LA, et al. The use of radiocarbon (**C)
to identify human skeletal materials of forensic science interest.J
Forensic Sci 1989;34:1196-205.

5. Ubelaker DH, Buchholz BA, Stewart JE. Analysis of artificial
radiocarbon in different skeletal and dental tissue types to
evaluate date of death.) Forensic Sci 2006;51:484-8.

6. Ubelaker DH, Parra RC. Radiocarbon analysis of dental enamel
and bone to evaluate date of birth and death: perspective from
the southern hemisphere. Forensic Sci Int 2011;208:103-7.

7. Ubelaker DH. Radiocarbon analysis of human remains: a review
of forensic applications.) Forensic Sci 2014;59:1466-72.

8. Cook GT, MacKenzie AB. Radioactive isotope analyses of skeletal
materials in forensic science: a review of uses and potential uses.
IntJ Legal Med 2014;128:685-98.

9. Hong W, Park JH, Kim KJ, et al. Establishment of chemical
preparation methods and development of an automated
reduction system for AMS sample preparation at KIGAM.
Radiocarbon 2010;52:1277-87.

http://www.kjlm.or.kr



