
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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BetaCal 3.21

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

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

(Variables: d13C = -15.4 o/oo)

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)
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11030 ± 40 BP Organic sediment
AB-9 22.5m/58136



BetaCal 3.21

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

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

(Variables: d13C = -28.8 o/oo)

Laboratory number Beta-542552

Conventional radiocarbon age 9480 ± 30 BP

95.4% probability

(81.9%)
(5%)
(4.4%)
(4.1%)

8843 - 8701 cal  BC
9115 - 9078 cal  BC
9056 - 9019 cal  BC
8676 - 8645 cal  BC

(10792 - 10650 cal  BP)
(11064 - 11027 cal  BP)
(11005 - 10968 cal  BP)
(10625 - 10594 cal  BP)

68.2% probability

(68.2%) 8815 - 8728 cal  BC (10764 - 10677 cal  BP)
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9480 ± 30 BP Wood
GA-8 52.4m/58137



BetaCal 3.21

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

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

(Variables: d13C = -28.0 o/oo)

Laboratory number Beta-542553

Conventional radiocarbon age 7370 ± 30 BP

95.4% probability

(83.2%)
(10.1%)
(1.7%)
(0.5%)

6367 - 6205 cal  BC
6146 - 6100 cal  BC
6170 - 6157 cal  BC
6189 - 6185 cal  BC

(8316 - 8154 cal  BP)
(8095 - 8049 cal  BP)
(8119 - 8106 cal  BP)
(8138 - 8134 cal  BP)

68.2% probability

(48.8%)
(18.6%)
(0.8%)

6262 - 6213 cal  BC
6346 - 6312 cal  BC
6128 - 6125 cal  BC

(8211 - 8162 cal  BP)
(8295 - 8261 cal  BP)
(8077 - 8074 cal  BP)
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7370 ± 30 BP Wood
GA-9 9.2m/58138



 
 
 
 
 

 

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:  129.41 +/- 0.06 pMC 
 Measured value:  129.41 +/- 0.43 pMC 
 Agreement:    accepted 
 
Reference Sample   
 
 Expected age:  44350 +/- 740 BP 
 Measured age:  44220 +/- 440 BP 
 Agreement:    accepted 
 
Reference Sample  
 
 Expected value:  270 +/- 40 BP 
 Measured value:  260 +/- 30 BP 
 Agreement:    accepted 

 
 
 
 
 

 
COMMENT:  All standards were within accepted ranges.   

Validation:               

Date:  November 15, 2019 



Radiocarbon Dating Report





BetaCal 3.21

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

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

(Variables: d13C = -21.0 o/oo)

Laboratory number Beta-521088

Conventional radiocarbon age 90 ± 30 BP

95.4% probability

(69.2%)
(26.2%)

1807 - 1928 cal  AD
1684 - 1732 cal  AD

(143 - 22 cal  BP)
(266 - 218 cal  BP)

68.2% probability

(30.5%)
(22%)
(15.7%)

1877 - 1917 cal  AD
1696 - 1726 cal  AD
1814 - 1836 cal  AD

(73 - 33 cal  BP)
(254 - 224 cal  BP)
(136 - 114 cal  BP)
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90 ± 30 BP Organic sediment
30-40cm/57355



BetaCal 3.21

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

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

(Variables: d13C = -20.8 o/oo)

Laboratory number Beta-521089

Conventional radiocarbon age 120 ± 30 BP

95.4% probability

(62.8%)
(32.6%)

1800 - 1940 cal  AD
1678 - 1764 cal  AD

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

68.2% probability

(40.6%)
(12%)
(8.7%)
(6.9%)

1808 - 1888 cal  AD
1685 - 1708 cal  AD
1910 - 1927 cal  AD
1718 - 1731 cal  AD

(142 - 62 cal  BP)
(265 - 242 cal  BP)
(40 - 23 cal  BP)
(232 - 219 cal  BP)
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120 ± 30 BP Organic sediment
47cm/57356



BetaCal 3.21

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

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

(Variables: d13C = -20.8 o/oo)

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)

1950 1960 1970 1980 1990 2000 2010 2020
0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

Calibrated date (cal AD)

R
ad

io
ca

rb
on

 d
et

er
m

in
at

io
n 

(F
14

C
)

-110 ± 30 BP Organic sediment
73cm/57357



BetaCal 3.21

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

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

(Variables: d13C = -21.3 o/oo)

Laboratory number Beta-521091

Percent modern carbon 133.15 +/- 0.50 pMC

95.4% probability

(90.5%)
(4.9%)

1976 - 1978 cal  AD
1961 - 1962 cal  AD

(-27 - -29 cal  BP)
(-12 - -13 cal  BP)

68.2% probability

(68.2%) 1976 - 1978 cal  AD (-27 - -29 cal  BP)
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-2300 ± 30 BP Organic sediment
79cm/57358



BetaCal 3.21

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

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

(Variables: d13C = -18.0 o/oo)

Laboratory number Beta-521092

Percent modern carbon 108.29 +/- 0.40 pMC

95.4% probability

(87%)
(7.4%)
(1%)

2000 - 2003 cal  AD
1956 - 1957 cal  AD
1999 cal  AD

(-51 - -54 cal  BP)
(-7 - -8 cal  BP)
(-50 cal  BP)

68.2% probability

(68.2%) 2000 - 2002 cal  AD (-51 - -53 cal  BP)
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-640 ± 30 BP Organic sediment
98-103cm/57359



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


