Radioactive dating test of sediments (C14)

C14 radioactive dating test of 14 samples in the liquefaction
landslide area, the Palu river estuary area, and the southeast
of the Palu Bay (Tsunami sediments)
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Reimer, PJ, Bard, E, Bavliss, A, Beck, JW, Blackwell, PG, Bronk Ramsey, G, Buck, GE, Cheng,
H, Edwards, RL, Friedrich, M, Grootes, PM, Guilderson, TP, Haflidason, H, Hajdas, I, Hatté, C,
Heaten, TJ, Hoffmann, DL, Hughen, KA, Kaiser, KF, Kromer, B, Manning, SW, Niu, M, Reimer,
RW., Rishards, DA, Scott, EM, Southon, JR, Staff, RA, Turney, CSM, van der Plicht, J Hogg,
A 2013, 'IntCal13 and Marine 13 radiccarbon age calibration curves 0-50,000 years cal BP’
Radiocarbon, vol 55, no. 4, pp. 1869-1887.

HEFRCODVNTOSEH -
Bronk Ramsey, O. (2009). Bayesian analysis of radiccarbon dates.
Radiocarbon, 51(1), 337-360.
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Conventional Radiocarbon Age (BP) & 13C(%o)
AEa—F A (14CEER)
1. Beta- 517836 1 Balaroa B-1 15.3m 4240+ 30 -27.49

BISE T -] . AMS-Standard
438 . organic sediment B : acid washes

BEAE 40 (BEHRIE)  05.4% probability}(68%) 2811 — 2860 cal BG (4850 - 4809 cal BP) [(24.2%) 2809 — 2756 cal BC (4758 — 4705 cal BP) [(3.2%)
2720 — 2705 cal BC (4669 - 4654 cal BP) |

2. Bata- 517837 2 Jono Oge J-1 0.3m 105.50+ 0.38 pMC -17.49

*modern RILDEY - (B FENRBETITLPMCTERR
SHITE A ik-4H] . AMS-Standard

FY4IE . organic sediment BIALEE : acid washes
BEEMN (FERE) 954% pri;.babentyl(?e.a%) 2006 — 2009 cal AD (=57 - —60 cal BP) [(15.3%) 1856 cal AD (-7 cat BP) {(3.2%) 2005 cal AD (-56
cal BP)

3. Beta~ 517838 3 Jono Oge J-1 12.45m 15080 = 40 -15.38

EITEFRE-HH . AMS-Standard
F4FE . organic sediment AL : acid washes
B4 4 (FeEEik)  95.4% probabilityl(95.4%) 16532 — 16192 cal BG (18481 — 18141 cal BP) |

4. Beta- 517839 4 Sibalaya TP-S3 TOPSOIL1 1720+ 30 -17.04

BIEAE-H . AMS-Standard
Ei3fE . organic sediment HALEE : acid washes
B4R (BEBEE)  95.4% probability|(95.4%) 248 — 381 cal AD (1702 - 1558 cal BP) |

5. Beta—- 517840 5 Sibalaya TP-33 TOPSOIL2 1240+ 30 -14.73

e iE-El . AMS-Standard
Si4dfE . organic sediment RIALE  acid washes
FEAE L (FETRIE)  95.4% probability|(61.2%) 684 ~ 780 cal AD (1266 - 1170 cal BP) [(34.2%) 767 — 876 cal AD (1163 — 1074 cal 8P) |
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Conventional Radiacarbon Age (BP) 8 13C(%o)
fiseo—F B4 (14GEE{R)
6. Beta— 517841 6 Sibalaya Crown GL-1.0m 117.27 = 0.44 pMC -28.24

s*modern IRAOFH  EXERETITEEMCTER
BITEA %3 . AMS-Standard

FHE . wood HIALER ; acid/alkali/acid

FELE4L (FESREE)  95.4% probability|(88.0%) 1987 ~ 1989 cal AD (~38 ~ 40 oal BP) |(6.5%) 1957 — 1958 cal AD (-8 ~ -9 cal BP) |

S IERCYBP(1950 ADZOELT B)CRE. BF Y UT7LU R ASUA —FIEERHNES &L TNBS Oxalic Acid®D
Cl4BENOSWEMAL . EFMMITUE —D55e8EXF AL, T5—1E12 52 (684FERTHD.




BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(highest probability ranges: INTCAL13)

(Variables: d13C = -27.5 0/00)
Laboratory number Beta-517836

Conventional radiocarbon age 4240 £ 30 BP

95.4% probability

(68%) 2911 - 2860 cal BC (4860 - 4809 cal BP)
(24.2%) 2809 - 2756 cal BC (4758 - 4705 cal BP)
(3.2%) 2720 - 2705 cal BC (4669 - 4654 cal BP)

68.2% probability

(57.8%) 2905 - 2871 cal BC (4854 - 4820 cal BP)
(10.4%) 2801 -2780 cal BC (4750 - 4729 cal BP)
1 Balaroa B-1 15.3m/57067
4240 £ 30 BP Organic sediment
4450 T T T

Radiocarbon determination (BP)

4000 — | — —

3950 T T T T T T T T 1
3000 2950 2900 2850 2800 2750 2700 2650 2600 2550

Calibrated date (calBC)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).
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4985 S, W. 74th Court, Miami, Florida 33155 « Tel: (305)867-5167 « Fax: (305)663-0964 « Email: beta@radiocarbon.com



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(highest probability ranges: INTCAL13 + NHZ2)

(Variables: d13C = -17.5 0/00)
Laboratory number  Beta-517837

Percent modern carbon  105.50 +/- 0.39 pMC

95.4% probability

(76.9%) 2006 - 2009 cal AD (-57 - -60 cal BP)
(15.3%) 1956 cal AD (-7 cal BP)
(3.2%) 2005 cal AD (-56 cal BP)

68.2% probability

(59.2%) 2006 - 2008 cal AD (-57 - -59 cal BP)
(9%) 1956 cal AD (-7 cal BP)

2 Jono Oge J-1 0.3m/57068

-430 + 30 BP Organic sediment

1 T I T T I I

Radiocarbon determination (F14C)

0.9 T T T T T T T
1940 1950 1960 1970 1980 1990 2000 2010 2020
Calibrated date (calAD)

Database used
INTCAL13 + NHZ2

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13 + NHZ2
Hua, et.al.,2013, Radiocarbon, 55(4). Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory

4985 S.W. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 » Fax: (305)663-0964 « Email: beta@radiocarbon.com



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(highest probability ranges: INTCAL13)

(Variables: d13C = -15.4 0/00)
Laboratory number Beta-517838

Conventional radiocarbon age 15080 * 40 BP

95.4% probability

(95.4%) 16532 - 16192 cal BC (18481 - 18141 cal BP)

68.2% probability
(68.2%) 16466 - 16309 cal BC (18415 - 18258 cal BP)

3 Jono Oge J-1 12.45m/57069

15080 + 40 BP Organic sediment
T T T T T

15200
15000
14800

14600

Radiocarbon determination (BP)

.

14400 -

14200 T T | T T
16800 16650 16500 16350 16200 16050 15900

Calibrated date (calBC)

Database used
INTCAL13

References

References to Probability Method

Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13

Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 + Tel: (305)667-5167 « Fax: (305)663-0964 « Email: beta@radiocarbon.com



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(highest probability ranges: INTCAL13)

(Variables: d13C = -17.0 o/00)
Laboratory number Beta-517839

Conventional radiocarbon age 1720 £ 30 BP

95.4% probability

(95.4%) 248 - 391 cal AD (1702 - 1559 cal BP)

68.2% probability

(42.3%) 322 -381cal AD (1628 - 1569 cal BP)
(22.3%) 258 - 284 cal AD (1692 - 1666 cal BP)
(3.6%) 290 - 295 cal AD (1660 - 1655 cal BP)
4 Sibalaya TP-S3 TOPSOIL1/57070
1720 + 30 BP Organic sediment
1900 i T

185
1800+
17504 ‘“f“
17004
165

1600~

Radiocarbon determination (BP)

1550+

1500 e U -

1450 T T T T T T
150 200 250 300 350 400 450 500
Calibrated date (calAD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).
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4985 S.W. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 « Fax: (305)663-0964 « Email: beta@radiocarbon.com



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(highest probability ranges: INTCAL13)

(Variables: d13C = -14.7 o/o0)
Laboratory number  Beta-517840

Conventional radiocarbon age 1240 + 30 BP

95.4% probability

(61.2%) 684 -780 cal AD (1266 - 1170 cal BP)
(34.2%) 787 -876 cal AD (1163 - 1074 cal BP)

68.2% probability

(43%) 689 - 750 cal AD (1261 - 1200 cal BP)
(11.8%) 760 - 778 cal AD (1190 - 1172 cal BP)
(7.6%) 842 - 860 cal AD (1108 - 1090 cal BP)
(5.9%) 792 - 804 cal AD (1158 - 1146 cal BP)
5 Sibalaya TP-S3 TOPSOIL2/57071
1240 + 30 BP Organic sediment
1600 T T T T T T T T
150
& 1400-
'4% 13004
5 1200 "
@
T 1100
o
2 F
8 1000+ | —
..g [
&  900- i
800_ " —_ i I—l. N —3 ) . -
700 T T T T T T T T
550 600 650 700 750 800 850 900 950 1000

Calibrated date (calAD)

Database used
INTCAL13

References

References to Probability Method

Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13

Reimer, et.al., 2013, Radiocarbon55(4).

===~ —————— - .- == e ]

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 » Fax: (305)663-0964 « Email: beta@radiocarbon.com



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years

(highest probability ranges: INTCAL13 + NHZ2)

(Variables: d13C = -28.2 0/00)
Laboratory number Beta-517841

Percent modern carbon  117.27 +/- 0.44 pMC

95.4% probability
(88.9%) 1987 - 1989 cal AD (-38 - -40 cal BP)
(6.5%) 1957 - 1958 cal AD (-8 --9 cal BP)
68.2% probability
(68.2%) 1987 - 1989 cal AD (-38 - -40 cal BP)

6 Sibalaya Crown GL-1.0m/57072

-1280 + 30 BP Wood

Radiocarbon determination (F14C)

0.9

1 1 I I I I

)
o —_ =

I I I I I I
1940 1950 1960 1970 1980 1990 2000 2010

Calibrated date (calAD)

Database used
INTCAL13 + NHZ2

References

References to Probability Method

Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13 + NHZ2

Hua, et.al.,2013, Radiocarbon, 55(4). Reimer, et.al., 2013, Radiocarbon55(4).
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ISO/IEC 17025:2005-Accredited Testing Laboratory

Quality Assurance Report
This report provides the results of reference materials used to validate radiocarbon dating results on unknown materials,

prior to reporting. Known age reference materials were analyzed as QA measurements to verify the accuracy of the results.
These are analyzed in multiple detectors. This report quotes the results of the QA measurements.

Report Date:  February 14, 2019
Submitter: Mr. Sumihisa Matsuyama

QA MEASUREMENTS

Reference Sample (IAEA-C3)

Expected value: 129.41 +/- 0.06 pMC
Measured value: 129.42 +/- 0.37 pMC
Agreement: accepted

Reference Sample

Expected age: 42670 +/- 620 BP
Measured age: 42580 +/- 550 BP
Agreement: accepted

Reference Sample

Expected value: 270 +/- 40 BP
Measured value: 250 +/- 30 BP
Agreement: accepted

COMMENT: All standards were within accepted ranges.

> ﬁaj&"&% Date: February 14,2019

Validation:
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Conventional Radiocarbon Age(14CEfL)
FEE - VE—DFHEA(55684)
Modern Reference Standard : SRM-4990C
ERLADBIDFEIE: 6 13CE-25%0l FRHRIL T B EICL > TRMMAS B D IEZEIT o=
EHAEF(OBP) : AD.1950
WA MERREEIE—ETHI-ERET S
2% : Stuiver,M. and Polach,H.A.(1977) Discussion:Reporting of 14C data. Radiocarbon, 19

J 13C (permil) ;. CORERMAKLIE. TXOKIIITIZEYE (PDB) DRGLIALLN D F 2R ZE (%0)
TRET D,

5130 (o) =  (13C/ 12C)[EM] —(13C/ 12C)BEE] (0
(13C/ 12C ) [4Z#]

CZT. 13C/ 12C[#Z#] = 0.0112372TH %,

E F ft D BEOFEREEOEHCIIR[FUCRENEHICHTIMIEICEY. BERE
FEH9dH, EBHRMICEIFERBEMOBARERD 14C ORE, $ITOU-ThERLE
14 CER DR, MOMREBRDOERAEICIYMEMBREMERL. BEEREEHT S,

FRLE-T—42tvk : Intcall33L<IE Marine13

Reimer, PJ, Bard, E, Bayliss, A, Beck, JW, Blackwell, PG, Bronk Ramsey, C, Buck, CE, Cheng,
H, Edwards, RL, Friedrich, M, Grootes, PM, Guilderson, TP, Haflidason, H, Hajdas, I, Hatté, C,
Heaton, TJ, Hoffmann, DL, Hughen, KA, Kaiser, KF, Kromer, B, Manning, SW, Niu, M, Reimer,
RW, Richards, DA, Scott, EM, Southon, JR, Staff, RA, Turney, CSM, van der Plicht, J Hogg,
A 2013, 'IntCal13 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP’
Radiocarbon, vol 55, no. 4, pp. 1869-1887.

HREICODVTHSIEH
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates.
Radiocarbon, 51(1), 337-360.
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Cellulose Extraction : KR#D+)LO—XHH
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Conventional Radiocarbon Age (BP) & 13C(%o)
AEa—F Eag S (14CHER)
1. Beta— 542551 AB-9 22.5m 11030 + 40 -15.35

B iE-$HE] : AMS-Standard
SH$FE . organic sediment BTALER : acid washes
BB (REZEiE)  95.4% probability|(95.4%) 11077 — 10816 cal BC (13026 — 12765 cal BP) |

2. Beta— 542552 GA-8 52.4m 9480+ 30 -28.80

SHIE A =-$hE] : AMS-Standard
AHFE . wood BTALER : acid/alkali/acid

FBELEHC (FESR3E)  95.4% probability|(81.9%) 8843 - 8701 cal BC (10792 - 10650 cal BP) |(5%) 9115 — 9078 cal BC (11064 - 11027 cal BP)
|(4.4%) 9056 ~ 9019 cal BC (11005 ~ 10968 cal BP) |(4.1%) 8676 ~ 8645 cal BC (10625 ~ 10594 cal BP) |

3. Beta— 542553 GA-9 9.2m 7370+ 30 -28.01

BIEHE-HRE] : AMS-Standard
HK¥3E: wood BIIALIR : acid/alkali/acid

BLEH (FESRE)  95.4% probability|(83.2%) 6367 - 6205 cal BC (8316 — 8154 cal BP) |(10.1%) 6146 — 6100 cal BC (8095 — 8049 cal BP) |(1.7%)
6170 - 6157 cal BC (8119 - 8106 cal BP) |(0.5%) 6189 — 6185 cal BC (8138 - 8134 cal BP) |

FEREILRCYBP(1950 AD.Z0E LT B) TR, EF Y JIT7LU R RAVA —RIZEREIEIEHIELTNBS Oxalic Acid®
CI4REMDI5%EHMAL. ERHILE—D5568 F & EALTz. T5—IX15 < (68%HER)TH 5,



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -15.4 o/00)
Laboratory number  Beta-542551

Conventional radiocarbon age 11030 * 40 BP

95.4% probability

(95.4%) 11077 - 10816 cal BC (13026 - 12765 cal BP)

68.2% probability
(68.2%) 11021 -10876 cal BC (12970 - 12825 cal BP)

AB-9 22.5m/58136

11030 + 40 BP Organic sediment
11600 T T

10600

Radiocarbon determination (BP)

10400 -

10200 T T T T T T
11300 11200 11100 11000 10900 10800 10700 10600

Calibrated date (cal BC)

Database used
INTCAL13

References
References to Probability Method

Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 « Fax: (305)663-0964 « Email: beta@radiocarbon.com



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -28.8 0/00)
Laboratory number  Beta-542552

Conventional radiocarbon age 9480 * 30 BP

95.4% probability

(81.9%) 8843 -8701cal BC (10792 - 10650 cal BP)
(5%) 9115 -9078 cal BC (11064 - 11027 cal BP)
(4.4%) 9056 - 9019 cal BC (11005 - 10968 cal BP)
(4.1%) 8676 - 8645 cal BC (10625 - 10594 cal BP)

68.2% probability
(68.2%) 8815-8728 cal BC (10764 - 10677 cal BP)

GA-8 52.4m/58137

9480 + 30 BP Wood
10000

9800

9600

9400

9200

Radiocarbon determination (BP)

9000 -

— —_—

8800 I I I I I
9300 9150 9000 8850 8700 8550 8400

Calibrated date (cal BC)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 « Fax: (305)663-0964 « Email: beta@radiocarbon.com



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -28.0 o/00)
Laboratory number  Beta-542553

Conventional radiocarbon age 7370 * 30 BP

95.4% probability

(83.2%) 6367 -6205 cal BC (8316 - 8154 cal BP)
(10.1%) 6146 -6100 cal BC (8095 - 8049 cal BP)
(1.7%) 6170 - 6157 cal BC (8119 - 8106 cal BP)
(0.5%) 6189 - 6185 cal BC (8138 - 8134 cal BP)

68.2% probability

(48.8%) 6262 - 6213 cal BC (8211 - 8162 cal BP)
(18.6%) 6346 - 6312 cal BC (8295 - 8261 cal BP)
(0.8%) 6128 -6125 cal BC (8077 - 8074 cal BP)
GA-9 9.2m/58138
7370 + 30 BP Wood
7800

7350

7200

7050

Radiocarbon determination (BP)

[ ) —— []
a [T S T R —

6900 -

6750 T T T T T T T T T T
6500 6450 6400 6350 6300 6250 6200 6150 6100 6050 6000 5950

Calibrated date (cal BC)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 « Tel: (305)667-5167 « Fax: (305)663-0964 « Email: beta@radiocarbon.com
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TESTING LABORATORY

Beta Analytic Inc

4985 SW 74 Court

Miami, Florida 33155

Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com

ISO/IEC 17025:2005-Accredited Testing Laboratory

Quality Assurance Report

This report provides the results of reference materials used to validate radiocarbon dating results on unknown materials,
prior to reporting. Known age reference materials were analyzed as QA measurements to verify the accuracy of the results.
These are analyzed in multiple detectors. This report quotes the results of the QA measurements.

Report Date:  November 15, 2019
Submitter: Mr. Sumihisa Matsuyama

QA MEASUREMENTS

Reference Sample (IAEA-C3)

Expected value:

Measured value:

Agreement:
Reference Sample
Expected age:
Measured age:
Agreement:

Reference Sample

Expected value:

Measured value:

Agreement:

COMMENT: All standards were within accepted ranges.

ReAA

Validation:

129.41 +/- 0.06 pMC
129.41 +/- 0.43 pMC
accepted

44350 +/- 740 BP
44220 +/- 440 BP
accepted

270 +/- 40 BP
260 +/- 30 BP
accepted

Date: November 15, 2019
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Conventional Radiocarbon Age(14CEfL)
FEE - VE—DFHEA(55684)
Modern Reference Standard : SRM-4990C
ERLADBIDFEIE: 6 13CE-25%0l FRHRIL T B EICL > TRMMAS B D IEZEIT o=
EHAEF(OBP) : AD.1950
WA MERREEIE—ETHI-ERET S
2% : Stuiver,M. and Polach,H.A.(1977) Discussion:Reporting of 14C data. Radiocarbon, 19

J 13C (permil) ;. CORERMAKLIE. TXOKIIITIZEYE (PDB) DRGLIALLN D F 2R ZE (%0)
TRET D,

5130 (o) =  (13C/ 12C)[EM] —(13C/ 12C)BEE] (0
(13C/ 12C ) [4Z#]

CZT. 13C/ 12C[#Z#] = 0.0112372TH %,

E F ft D BEOFEREEOEHCIIR[FUCRENEHICHTIMIEICEY. BERE
FEH9dH, EBHRMICEIFERBEMOBARERD 14C ORE, $ITOU-ThERLE
14 CER DR, MOMREBRDOERAEICIYMEMBREMERL. BEEREEHT S,
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C1 4ﬂE 1’% 5ﬂ|] ;T'-E ﬁ % NFRIVO=YYo ARt & 20028762

Conventional Radiocarbon Age (BP) & 13C(%o)
AEa—F Eag S (14CHER)
1. Beta- 521088  30-40cm 90+ 30 -21.01

RI5E A i%-$HEE : AMS-Standard
SH$FE . organic sediment BIj4LIE : acid washes
B (HESR3E)  95.4% probability|(69.2%) 1807 — 1928 cal AD (143 - 22 cal BP) [(26.2%) 1684 — 1732 cal AD (266 - 218 cal BP) |

2. Beta—- 521089 47cm 120+ 30 -20.76

RITE A E-#E : AMS-Standard
SH$lFE:  organic sediment BITALE : acid washes
BEE (ﬁ&fﬁ) 95.4% probability|(62.8%) 1800 — 1940 cal AD (150 — 10 cal BP) |(32.6%) 1678 — 1764 cal AD (272 — 186 cal BP) |

3. Beta- 521090 73cm 101.38 + 0.38 pMC -20.77

*AD 1950k YH LU {EIXFERETIEAPMC TR
Al A E-#HE] : AMS-Standard

HEFE:  organic sediment BIALIE : acid washes
EE (FEZRE)  95.4% probability|(95.4%) 1954 — 1955 cal AD (-5 — -6 cal BP) |

4. Beta— 521091 79cm 133.15+ 0.50 pMC -21.30

*AD 1950 kY HL LY E X FERETIEE{pMCTER R
AIE A E—#E] : AMS-Standard

X¥4FE . organic sediment  BALER : acid washes
FEAH (FEZRSE) 95.4% probability|(90.5%) 1976 — 1978 cal AD (-27 — —29 cal BP) |(4.9%) 1961 — 1962 cal AD (=12 - —13 cal BP) |

5. Beta—- 521092 98-103cm 108.29 + 0.40 pMC -17.96

*AD 1950& Y EH LY {EFERIETIEHEpMCTER TR
BIE A E-$#hH] - AMS-Standard

SA$FE . organic sediment BITALE : acid washes

B (FEERE) 95.4% probability|(|87"/n) 2000 - 2003 cal AD (-51 — —54 cal BP) |(7.4%) 1956 — 1957 cal AD (-7 — -8 cal BP) |(1%) 1999 cal
AD (=50 cal BP)

FEREIXRCYBP(1950 AD.Z0FE LT B) TR, EF > UIT7LU R RAVA —RIZEBEHZEEHIELTNBS Oxalic Acid®
CI4REDI5%EFEAL. FHHILIE—D5568 F & EALIz. TT—IF12 T T (68%HER)TH D,



BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years

(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -21.0 o/00)

Laboratory number  Beta-521088

Conventional radiocarbon age 90 * 30 BP

95.4% probability

(69.2%) 1807 - 1928 cal AD (143 - 22 cal BP)
(26.2%) 1684 - 1732 cal AD (266 - 218 cal BP)

68.2% probability

(30.5%) 1877 - 1917 cal AD (73 - 33 cal BP)
(22%) 1696 - 1726 cal AD (254 - 224 cal BP)
(15.7%) 1814 - 1836 cal AD (136 - 114 cal BP)
30-40cm/57355
90 + 30 BP Organic sediment
450 T T T T T T T T
. 300 -
&
;% 150 -
]
s o -
8
g 150 -
g
-300- -
-450

T T T T T T T T
1550 1600 1650 1700 1750 1800 1850 1900 1950 2000

Calibrated date (cal AD)

Database used

INTCAL13
References

References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13

Reimer, et.

4985 S.W. 74th Court,

al., 2013, Radiocarbon55(4).
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years

(High Probability Density Range Method (HPD): INTCAL13)

Conventional radiocarbon age

400

(Variables: d13C = -20.8 0/00)

Laboratory number  Beta-521089

95.4% probability

(62.8%) 1800 - 1940 cal AD
(32.6%) 1678 -1764 cal AD

68.2% probability

(40.6%) 1808 - 1888 cal AD
(12%) 1685 - 1708 cal AD
(8.7%) 1910 - 1927 cal AD
(6.9%) 1718 -1731cal AD

47cm/57356
120 + 30 BP

120 £ 30 BP

(150 - 10 cal BP)
(272 - 186 cal BP)

(142 - 62 cal BP)
(265 - 242 cal BP)
(40 - 23 cal BP)
(232 - 219 cal BP)

Organic sediment

300+

200

100

0—

-100-

-200-

Radiocarbon determination (BP)

-300-

e

—

ed eed L e |

-400:

15

T T T T T
50 1600 1650 1700 1750 1800
Calibrated date (cal AD)

Database used

INTCAL13
References

References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

I I
1900 1950 2000
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13 + NHZ2)

(Variables: d13C = -20.8 0/00)
Laboratory number  Beta-521090

Percent modern carbon 101.38 +/- 0.38 pMC

95.4% probability

(95.4%) 1954 - 1955 cal AD (-5 - -6 cal BP)

68.2% probability
(68.2%) 1955 cal AD (-6 cal BP)

73cm/57357
-110 £ 30 BP Organic sediment
T T T T T T

Radiocarbon determination (F14C)

0.9

T T T T T T
1950 1960 1970 1980 1990 2000 2010 2020
Calibrated date (cal AD)

Database used
INTCAL13 + NHZ2

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13 + NHZ2
Hua, et.al.,2013, Radiocarbon, 55(4). Reimer, et.al., 2013, Radiocarbon55(4).
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13 + NHZ2)

(Variables: d13C = -21.3 0/00)
Laboratory number  Beta-521091

Percent modern carbon 133.15 +/- 0.50 pMC

95.4% probability
(90.5%) 1976 - 1978 cal AD (-27 - -29 cal BP)
(4.9%) 1961 - 1962 cal AD (-12 --13 cal BP)
68.2% probability
(68.2%) 1976 - 1978 cal AD (-27 - -29 cal BP)

79cm/57358
-2300 + 30 BP Organic sediment
T T T T T

Radiocarbon determination (F14C)

I I I
1955 1960 1965 1970 1975 1980 1985

Calibrated date (cal AD)

Database used
INTCAL13 + NHZ2

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13 + NHZ2
Hua, et.al.,2013, Radiocarbon, 55(4). Reimer, et.al., 2013, Radiocarbon55(4).
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13 + NHZ2)

(Variables: d13C = -18.0 o/00)
Laboratory number  Beta-521092

Percent modern carbon 108.29 +/- 0.40 pMC

95.4% probability

(87%) 2000 - 2003 cal AD (-51 - -54 cal BP)
(7.4%) 1956 - 1957 cal AD (-7 - -8 cal BP)
(1%) 1999 cal AD (-50 cal BP)

68.2% probability
(68.2%) 2000 - 2002 cal AD (-51 - -53 cal BP)

98-103cm/57359
-640 + 30 BP Organic sediment
T T T T T T T

1.9 -

1.8 -
1.7 -
1.6+ -
1.5 -
1.4+ -
1.3+ -
1.2 -

Radiocarbon determination (F14C)

1'1__ 1

1— et

0.9 T T T T T T T
1940 1950 1960 1970 1980 1990 2000 2010 2020

Calibrated date (cal AD)

Database used
INTCAL13 + NHZ2

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.
References to Database INTCAL13 + NHZ2
Hua, et.al.,2013, Radiocarbon, 55(4). Reimer, et.al., 2013, Radiocarbon55(4).
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Quality Assurance Report

This report provides the results of reference materials used to validate radiocarbon dating results on unknown materials,
prior to reporting. Known age reference materials were analyzed as QA measurements to verify the accuracy of the results.
These are analyzed in multiple detectors. This report quotes the results of the QA measurements.

Report Date: ~ March 28, 2019
Submitter: Mr. Sumihisa Matsuyama

QA MEASUREMENTS

Reference Sample (IAEA-C3)

Expected value: 129.41 +/- 0.06 pMC
Measured value: 129.83 +/- 0.36 pMC
Agreement: accepted

Reference Sample

Expected age: 43950 +/- 710 BP
Measured age: 43820 +/- 480 BP
Agreement: accepted

Reference Sample

Expected value: 270 +/- 40 BP
Measured value: 270 +/- 30 BP
Agreement: accepted

COMMENT: All standards were within accepted ranges.

Validation:

Date: March 28, 2019



