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ABSTRACT The purpose of this study was to carry out radiocarbon dating using a wiggle match, of wooden boards and
grains from the Mado shipwreck No. 4, which was excavated from Mado in Taean-gun, Chungcheongnam-do. The result
of the wiggle matching for four decennial tree-ring samples of the stern plank produced a 20 radiocarbon date (95.4%
confidence interval) of A.D. 1337-1356 or A.D. 1412-1429. The grains produced a +20 radiocarbon date (95.4%
confidence interval) of A.D. 1415-1455. This indicated that the Mado shipwreck No. 4 belonged to the early or middle
of the 15th century. These radiocarbon dating results correlate with the date that was speculated by archaeologists according
to the ship’s structure and ceramic style.
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Figure 1. Mado shipwreck No. 4. (A) Stern plank, (B)
Wooden support, (C) Arms of anchor(Underwater pho-
tograph), (D) Outer husks of grain.



<12 x|

_>E.

AT 212 ETFHEE YHsIYL, TERE AST
7 E5Eo] AR A 5 Y stgint. Mujaa) 2
2 AB(}olE)E 66717+ B itk Figure 1).

FF AN ARAY BALS 98] AnjmA] 24
AT AR ABE ZH7|(Lintab 59t ABE 2=
Z I (Tsap-Win)S A3 0.01 mm =2 Lolg)
o] & 2AsrhFigure 2). AnA) 25kol A g
NRE 9Z Hx) BAL 5 ARE 242 59 109 o
92 A&EA AF 142 A3 F 47010, 204, 304,
40 =3 ol=stgtH(Figure 3). ZF A& 150~500

mlru
@
_(3\_
a
kn
~
fol
rx
i
o
o
0%
m
F
2
2
[t
bl
oc
Eu
o
O}OI‘

0I

43

mg o 2 A5}t Table 1, 2).

AR A G ] 242 A2 AT XA AL 93] Paleo
LaboAH ¥+)2t BETA Aax(m)ol YT ARE &
% oot Alme] WA el Akolziel AHAAA) L
2 =i

912 X RS AF AT BATA(nCal 13)
283} Oxcal T2 32| Dendro Wiggle Match 7|5
o2 BXS AASIYHRamsey and Lee, 2013). $= o
= Z+ A 259 e A AT o T3S Gaussian &
BIxE BA =Z oA Bayesian T4 EAHOZ B

|, olxI3| | 277

al¢ |

|
1
|
|
|
|
|
|
|
|
|
I
I
I
I
s

I

I

I

I

I

I

I

; |
| 20th 30th 40th ssth
¥

I

I

|

|

|

\

I

i

|

‘

EEREERERE:

Figure 2. Tree-ring width graph of stern plank for wiggle Figure 3. Sampled tree-rings in stern plank for wiggle
matching(X-axis: tree-ring number, Y-axis: tree-ring width matching.
x 100 mm).

Table 1. The list of samples I (Paleo Labo Co., Ltd., Japan)

Sample Number Measured tree-ring No. “(Jggl t Tree-ring Remark
2015MD4S01A 10th 200 1 pith
2015MD4S01B 20th 200 1
Stern plank !
2015MD4S01C 30th 150 1
2015MD4S01D 40th 150 1 bark
Wooden support 2015MD4S02A Outermost 400 2
Arms of anchor 2015MD4S03A Outermost 400 2
Outer husks of grain 2015MD4S04A - 500 -
Table 2. The list of samples II (BETA Analytic Inc., USA)
Sample Number Measured tree-ring No. Vzgglt Tree-ring Remark
Stern plank 2015MD4S01 66th 200 1
Wooden support 2015MD4S02 Outermost 400 2
Arms of anchor 2015MD4S03 Outermost 400
Outer husks of grain 2015MD4S04 - 500 -
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Figure 4. The result comparison of radiocarbon dating for outermost tree-ring(66th).
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Table 3. The results of radiocarbon dating I(Paleo Labo Co., Ltd., Japan)

Sampl Numb "C dates (before calibration) Calibrated dates R N
ample umber P wx emar
P BP Standard deviation (A.D.,95.4% C.1.")
1281-1312
2015MD4S01A 664 19 1358-1388
- ith
2015MD4S01B 638 18 ggg_}ggg P
Stern plank 1285-1319 J
2015MDA4S01C 647 18 1352-1391 bark
1305-1365
2015MD4S01D 594 18 1384-1407
Wooden support 2015MD4S02A 465 18 1420-1450
Arms of anchor 2015MD4S03A 505 18 1408-1439
Outer husks of grain 2015MD4S04A 492 18 1413-1442
:*BP : before present, the year from A.D. 1950
C.1L.: confidence interval
Table 4. The results of radiocarbon dating II(BETA Analytic Inc., USA)
— Numb "C dates (before calibration) Calibrated dates R "
ample umber emar
P BP  Standard deviation (AD..95.4%C.IL)
Stern plank 2015MD4S01 440 30 1425-1470
Wooden support 2015MD4S02 420 30 iggg:}g?g
1330-1340
Arms of anchor 2015MD4S03 520 30 1395-1440

Outer husks of grain 2015MD4S04 460 30 1415-1455
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Figure 5. Profiles of probability distributions of radiocarbon dates for Figure 6. Schematic diagram showing AMS

4 individual tree-rings after wiggle matching(black colored).

wiggle matching for 4 decennial tree-ring of
Mado shipwreck No. 4.

Table 5. The results of radiocarbon dating before and after wiggle matching

14C dates . .
Measured (before calibration) Cahbrgted dates before Cahbr.ated dates after
Sample Number tree-ring No wiggle match wiggle match
£N0- pp  Standard (A.D.,95.4% C.1) (A.D.,95.4% C.L)
deviation
1281-1312 1281-1300
2015MD4S01A 10th 664 19 1358-1388 1356-1373
1289-1320 1291-1310
Sy 2015MD4SOIB 20th 638 18 1350.1392 1366.1383
plank 1285-1319 1301-1320
2015MD4S01C 30th 647 18 1352-1391 1376-1393
1305-1365 1311-1330
2015MD4S01D 40th 594 18 1384-1407 1386-1403
(Outermost tree-ring) m — ;‘_’i
Results of wiggle matching 1
(40th tree-ring) —— ' — !
1 ! i [ ! [ H 1
) 1 1 )
AD 1300 1350 1400 1450

Figure 7. The results of wiggle matching for stern plank(outermost tree-ring).
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