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ABSTRACT The purpose of this study was to analyze radiocarbon dating, using wiggle match, of a wooden board from
Yeongheung-do shipwreck excavated from Yeongheung-do in Incheon Ongjingun. The result of wiggle matching for
5 decennial tree-ring block samples of the hull bottom board produced £20 radiocarbon date (95.4% confidence interval)
as A.D. 710~730 or A.D. 750~774. It indicated that the Yeongheung-do shipwreck belonged to the early or middle of
the 8th century. Radiocarbon dating results confirmed the date speculated by archaeologists according to ship structure
and pottery style.
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Figure 1. Yeongheung-do shipwreck (a) Underwater photograph, (b) Hull bottom board, (c) L-shaped hull outside plate

I, (d) L-shaped hull outside plate II.
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Figure 2. Tree-ring width graph of hull bottom board for wiggle matching (X-axis: tree-ring number, Y-axis: tree-ring
width x 100mm).

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

Sample Number Weight(mg) Tree-ring Remark
No.1 600 10
No.2 1000 10 pith
Hull bottom board No.3 1,400 10 l

No.4 1,900 10 bark
No.5 900

Outside plate I 2014YHO001 1,300

Outside plate IT 2014YH002 1,000 3

Table 2. The list of samples II (BETA Analytic Inc., USA).

Sample Number Weight(mg) Tree-ring Remark
Hull bottom board 2014YHO001 1,300 3
Outside plate I 2014YHO002 1,700 2

Outside plate II 2014YHO003 1,000 3
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Table 3. The results of radiocarbon dating I (Paleo Labo Co., Ltd., Japan).

"C dates Calibrated d
before calibration alibrated dates
Sample Number ( ) - (A.D., 95.4% C.L) Remark
BP Standard deviation
No.1 1255 18 678~775
670~730
No.2 1285 18 736-770 _
pith
663~719
Hull bottom board No.3 1305 18 742~767 l
663~718
No.4 1305 18 742767 bark
665~720
No.5 1300 18 741~768
. 685~778
Outside plate I 2014YHO001 1245 14 794-800
688~750
Outside plate IT 2014YH002 1239 15 760~779
791~866
* BP : before present, the year from A.D. 1950
** C.L: confidence interval
Table 4. The results of radiocarbon dating II (BETA Analytic Inc., USA).
C dates Calibrated dat
before calibration alibrated dates
Sample Number ( ) — (A.D., 95.4% C.L) Remark
BP Standard deviation
Hull bottom board 2014YHO001 1320 30 660~770
Outside plate I 2014YHO003 1330 30 665~775
Outside plate IT 2014YH002 1300 30 660~770
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Table 5. The results of radiocarbon dating before and after wiggle matching.

C dates

Calibrated dates before Calibrated dates after

before calibration
Sample Number trgg?ﬁiuri(lio ( ) wiggle match wiggle match
g No. Bp Standard (A.D., 95.4% C.1) (A.D., 95.4% C.1)
deviation
670~690
No.1 1-10th 1255 18 678~775 710~734
670~730 680~700
No.2 11-20th 1285 18 736~770 720~744
Hull
663~719 690~710
bottom  No.3 21-30th 1305 18 142767 730~754
board
663~718 700~720
No.4 31-40th 1305 18 742767 740~764
665~720 710~730
No.5 41-49th 1300 18 741~768 750~774

SLXNE No.5:1299+18 BP

68.2% probability
669 (46.0%) 710calAD
746 (22.2%) 764calAD

95.4% probability

665 (63.6%) 720calAD

741 (31.8%) 768calAD

1400 F
1300 F

1200

Radiocarbon determination (BP)

1100

Calibrated date (cal AD)

Figure 3. Probability profiles of radiocarbon date (Y-axis) and calibrated date (X-axis) for the outermost tree-ring block
of hull bottom board.
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Figure 4. Profiles of probability distributions of radiocarbon dates for 5 individual tree-ring blocks after wiggle matching
(black colored).

OxCal v4.1 Bronk Ramsey (2009); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Figure 5. Schematic diagram showing AMS wiggle matching for 5 decennial tree-ring blocks of Yeongheung-do

shipwreck.
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