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November 20, 2012

Ms. Sofia Tereso
Camara Municipal de Braganca
Forte de São João de Deus
Braganca, 5300-263
Portugal

RE: Radiocarbon Dating Results For Samples Sample 1: UE [15]-R9/S9, Sample 2:UE [43]-W3/2,
Sample 3:UE [43]-O0/O1, Sample 4:UE [50]-O0/O1, Sample 5:UE [19]-R9, Sample 6:UE [17]-W3/2

Dear Ms. Tereso:

Enclosed are the radiocarbon dating results for six samples recently sent to us. They each
provided plenty of carbon for accurate measurements and all the analyses proceeded normally. The report
sheet contains the dating result, method used, material type, applied pretreatment and two-sigma calendar
calibration result (where applicable) for each sample.

This report has been both mailed and sent electronically, along with a separate publication quality
calendar calibration page. This is useful for incorporating directly into your reports. It is also digitally
available in Windows metafile (.wmf) format upon request. Calibrations are calculated using the newest
(2004) calibration database. References are quoted on the bottom of each calibration page. Multiple
probability ranges may appear in some cases, due to short-term variations in the atmospheric 14C
contents at certain time periods. Examining the calibration graphs will help you understand this
phenomenon. Calibrations may not be included with all analyses. The upper limit is about 20,000 years,
the lower limit is about 250 years and some material types are not suitable for calibration (e.g. water).

We analyzed these samples on a sole priority basis. No students or intern researchers who would
necessarily be distracted with other obligations and priorities were used in the analyses. We analyzed
them with the combined attention of our entire professional staff.

Information pages are enclosed with the mailed copy of this report. They should answer most of
questions you may have. If they do not, or if you have specific questions about the analyses, please do
not hesitate to contact us. Someone is always available to answer your questions.

Thank you for prepaying the analyses. As always, if you have any questions or would like to
discuss the results, don’t hesitate to contact me.

Sincerely,
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Ms. Sofia Tereso Report Date: 11/20/2012

Camara Municipal de Braganca Material Received: 11/2/2012

Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)

Beta - 334443 870 +/- 30 BP -19.0 o/oo 970 +/- 30 BP
SAMPLE : Sample 1: UE [15]-R9/S9
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (bone collagen): collagen extraction: with alkali
2 SIGMA CALIBRATION : Cal AD 1020 to 1160 (Cal BP 930 to 800)
____________________________________________________________________________________

Beta - 334444 860 +/- 30 BP -19.2 o/oo 960 +/- 30 BP
SAMPLE : Sample 2:UE [43]-W3/2
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (bone collagen): collagen extraction: with alkali
2 SIGMA CALIBRATION : Cal AD 1020 to 1160 (Cal BP 930 to 790)
____________________________________________________________________________________

Beta - 334445 830 +/- 30 BP -18.7 o/oo 930 +/- 30 BP
SAMPLE : Sample 3:UE [43]-O0/O1
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (bone collagen): collagen extraction: with alkali
2 SIGMA CALIBRATION : Cal AD 1020 to 1170 (Cal BP 930 to 780)
____________________________________________________________________________________

Beta - 334446 840 +/- 30 BP -19.5 o/oo 930 +/- 30 BP
SAMPLE : Sample 4:UE [50]-O0/O1
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (bone collagen): collagen extraction: with alkali
2 SIGMA CALIBRATION : Cal AD 1020 to 1170 (Cal BP 930 to 780)
____________________________________________________________________________________
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Ms. Sofia Tereso Report Date: 11/20/2012

Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)

Beta - 334447 1260 +/- 30 BP -19.3 o/oo 1350 +/- 30 BP
SAMPLE : Sample 5:UE [19]-R9
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (bone collagen): collagen extraction: with alkali
2 SIGMA CALIBRATION : Cal AD 650 to 690 (Cal BP 1300 to 1260)
____________________________________________________________________________________

Beta - 334448 800 +/- 30 BP -19.2 o/oo 900 +/- 30 BP
SAMPLE : Sample 6:UE [17]-W3/2
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (bone collagen): collagen extraction: with alkali
2 SIGMA CALIBRATION : Cal AD 1030 to 1220 (Cal BP 920 to 740)
____________________________________________________________________________________
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CALIBRATION OF R ADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-19 :lab. mult=1)

Laboratory n umber: B eta-334443

Con ventiona l radiocarbon age: 970±30 B P

2 S igma calibrated resu lt:
(95% probability)

C al AD 1020 to 1160 (Cal B P 930 to 800)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 1030 (C al BP 920)

1 S igma calibrated results:
(68% probability)

C al AD 1020 to 1040 (Cal BP 930 to 910) and
C al AD 1100 to 1120 (Cal BP 850 to 830) and
C al AD 1140 to 1150 (Cal BP 810 to 800)

49 8 5 S .W. 7 4t h C our t, Mia mi , F lo r id a 3 3 15 5 • Tel: (3 0 5 )66 7 -5 16 7 • F ax: (3 05)6 6 3-09 64 • E -M a il: be ta@ ra d ioca rb on.co m

Beta Analytic Radiocarbon D ating Laboratory

Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to C alib rating C 14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbo n 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -19 2
Hea to n,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-115 0,

References to INTC AL09 database
INTC AL09

Database used
References:
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CALIBRATION OF R ADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-19 .2 :lab . m ult=1)

Laboratory n umber: B eta-334444

Con ventiona l radiocarbon age: 960±30 B P

2 S igma calibrated resu lt:
(95% probability)

C al AD 1020 to 1160 (Cal B P 930 to 790)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 1030 (C al BP 920)

1 S igma calibrated results:
(68% probability)

C al AD 1020 to 1050 (Cal BP 930 to 900) and
C al AD 1090 to 1120 (Cal BP 860 to 830) and
C al AD 1140 to 1150 (Cal BP 810 to 800)

49 8 5 S .W. 7 4t h C our t, Mia mi , F lo r id a 3 3 15 5 • Tel: (3 0 5 )66 7 -5 16 7 • F ax: (3 05)6 6 3-09 64 • E -M a il: be ta@ ra d ioca rb on.co m

Beta Analytic Radiocarbon D ating Laboratory

Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to C alib rating C 14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbo n 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -19 2
Hea to n,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-115 0,

References to INTC AL09 database
INTC AL09

Database used
References:
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CALIBRATION OF RAD IOCARB ON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-18.7 :lab. mult=1)

Laboratory nu mber: Beta-334445

Conventional rad iocarbon age: 930±30 BP

2 Sigma calibrated result:
(95% probab ility )

Cal AD 1020 to 1170 (Cal BP 930 to 780)

In tercep t data

In tercep ts o f radiocarbon age
with calibration curve: Cal AD 1050 (Cal BP 900) and

Cal AD 1090 (Cal BP 860) and
Cal AD 1120 (Cal BP 830) and
Cal AD 1140 (Cal BP 810) and
Cal AD 1150 (Cal BP 800)

1 Sigma calib rated resu lt:
(68% probab ility)

Cal AD 1030 to 1160 (C al BP 920 to 790)

4985 S.W . 74 th Co u rt , M ia mi, F lo rida 331 5 5 • Tel : (3 05 )667 -51 6 7 • F a x: (30 5 )6 63 -0 9 64 • E -Ma il: b eta@ ra d io ca rb o n.com

Beta Analytic Radiocarbon Dating Laboratory

Ta lm a, A. S., Vogel, J. C., 19 93 , Rad iocarbon 35 (2):317-322
A S imp lified Approach to Ca libra ting C14 Dates

Mathematics used for ca libra tion scenario
S tu iver,et.al,1993 , Rad ioca rbo n 35(1) :13 7-189 , Oeschger,et.a l.,1975,T ellu s 27 :168-192
Heaton ,et.a l. ,2009, Rad iocarbon 51 (4):1151-1164, Reimer,et.al, 2009 , Rad iocarbon 51(4) :1111 -1150 ,

References to INTC AL09 da tabase
I NTC AL0 9

Databa se used
References:
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CALIBRATION OF R ADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-19 .5 :lab . m ult=1)

Laboratory n umber: B eta-334446

Con ventiona l radiocarbon age: 930±30 B P

2 S igma calibrated resu lt:
(95% probability)

C al AD 1020 to 1170 (Cal B P 930 to 780)

In tercept data

Intercepts of rad iocarbon age
with calib ration curve: C al AD 1050 (C al BP 900) and

C al AD 1090 (C al BP 860) and
C al AD 1120 (C al BP 830) and
C al AD 1140 (C al BP 810) and
C al AD 1150 (C al BP 800)

1 S igma calibrated result:
(68% probability)

C al AD 1030 to 1160 (Cal BP 920 to 790)

49 8 5 S .W. 7 4t h C our t, Mia mi , F lo r id a 3 3 15 5 • Tel: (3 0 5 )66 7 -5 16 7 • F ax: (3 05)6 6 3-09 64 • E -M a il: be ta@ ra d ioca rb on.co m

Beta Analytic Radiocarbon D ating Laboratory

Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to C alib rating C 14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbo n 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -19 2
Hea to n,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-115 0,

References to INTC AL09 database
INTC AL09

Database used
References:
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CALIBRATION OF R ADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-19 .3 :lab . m ult=1)

Laboratory n umber: B eta-334447

Con ventiona l radiocarbon age: 1350±30 BP

2 S igma calibrated resu lt:
(95% probability)

C al AD 650 to 690 (Cal B P 1300 to 1260)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 660 (Cal BP 1290)

1 S igma calibrated result:
(68% probability)

C al AD 650 to 670 (Cal BP 1300 to 1280)

49 8 5 S .W. 7 4t h C our t, Mia mi , F lo r id a 3 3 15 5 • Tel: (3 0 5 )66 7 -5 16 7 • F ax: (3 05)6 6 3-09 64 • E -M a il: be ta@ ra d ioca rb on.co m

Beta Analytic Radiocarbon D ating Laboratory

Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to C alib rating C 14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbo n 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -19 2
Hea to n,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-115 0,

References to INTC AL09 database
INTC AL09

Database used
References:
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CALIBRATION O F RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-19.2:lab . mult=1)

Lab oratory n um ber: Beta-334448

Conventional rad iocarb on age: 900±30 BP

2 Sigm a calibrated result:
(95% p robab ility)

Cal AD 1030 to 1220 (C al BP 920 to 740)

Intercept data

Inte rcept of radiocarbon age
with ca libration curve: Cal AD 1160 (Cal BP 790)

1 Sigma calibra ted results:
(68% probabili ty)

Cal AD 1050 to 1090 (Cal BP 900 to 860) and
Cal AD 1120 to 1140 (Cal BP 830 to 810) and
Cal AD 1150 to 1170 (Cal BP 800 to 780)

4985 S.W. 74 th C ourt, M iami, Florida 33155 • Te l: (305)667-5167 • F ax: (305)663-0964 • E -Mail: beta@ rad iocarbon .com

Beta Analytic Radiocarbon Dating Laboratory

Talm a, A . S ., Vogel, J. C., 1993, R adiocarbon 35(2):317-322
A Simplified A pproach to Calibra ting C14 Dates

M ath em atics used for ca libra tion scenario
Stuiver,e t.al,1993 , Radiocarbon 35(1):137-189, O eschger,et .a l.,1975 ,Tellus 27:168-192
H eaton ,e t.a l.,2009 , Radiocarbon 51(4):1151-1164 , Reim er,e t.al , 2009 , Radiocarbon 51(4):1111-1150 ,

Referen ces to INTC A L09 database
INTC AL09

Database used
References:
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