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January 11, 2012

Dr. Loukas Barton
U.S. National Park Service
240 West 5th Avenue
Ste. 236
Anchorage, AK 99501
USA

RE: Radiocarbon Dating Results For Samples CS-001, CS-003, CS-005, CS-009, CS-010, CS-011, CS-
012, CS-013, CS-014, CS-015, CS-016, CS-017, CS-019, CS-021, CS-023, CS-024, CS-026, CS-027,
CS-028, CS-030

Dear Dr. Barton:

Enclosed are the radiocarbon dating results for 20 samples recently sent to us. They each
provided plenty of carbon for accurate measurements and all the analyses proceeded normally. As usual,
the method of analysis is listed on the report with the results and calibration data is provided where
applicable.

As always, 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.

If you have specific questions about the analyses, please contact us. We are always available to
answer your questions.

Our invoice has been sent separately. Thank you for your prior efforts in arranging payment. 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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Dr. Loukas Barton Report Date: 1/11/2012

U.S. National Park Service Material Received: 12/19/2011

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

Beta - 312527 3610 +/- 30 BP -26.3 o/oo 3590 +/- 30 BP
SAMPLE : CS-001
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal BC 2030 to 1880 (Cal BP 3980 to 3830)
____________________________________________________________________________________

Beta - 312528 1590 +/- 30 BP -23.4 o/oo 1620 +/- 30 BP
SAMPLE : CS-003
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 390 to 540 (Cal BP 1560 to 1410)
____________________________________________________________________________________

Beta - 312530 1190 +/- 30 BP -27.1 o/oo 1160 +/- 30 BP
SAMPLE : CS-005
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 780 to 900 (Cal BP 1170 to 1050) AND Cal AD 910 to 970 (Cal BP 1040 to 980)
____________________________________________________________________________________

Beta - 312531 1180 +/- 30 BP -25.3 o/oo 1180 +/- 30 BP
SAMPLE : CS-009
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 770 to 900 (Cal BP 1180 to 1050) AND Cal AD 920 to 940 (Cal BP 1030 to 1010)
____________________________________________________________________________________
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Dr. Loukas Barton Report Date: 1/11/2012

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

Beta - 312532 1490 +/- 30 BP -26.1 o/oo 1470 +/- 30 BP
SAMPLE : CS-010
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 540 to 650 (Cal BP 1410 to 1300)
____________________________________________________________________________________

Beta - 312533 1600 +/- 30 BP -26.0 o/oo 1580 +/- 30 BP
SAMPLE : CS-011
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 410 to 550 (Cal BP 1540 to 1400)
____________________________________________________________________________________

Beta - 312534 1550 +/- 30 BP -25.2 o/oo 1550 +/- 30 BP
SAMPLE : CS-012
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 430 to 580 (Cal BP 1520 to 1370)
____________________________________________________________________________________

Beta - 312535 1280 +/- 30 BP -25.0 o/oo 1280 +/- 30 BP
SAMPLE : CS-013
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 660 to 780 (Cal BP 1290 to 1170)
____________________________________________________________________________________
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Dr. Loukas Barton Report Date: 1/11/2012

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

Beta - 312536 1560 +/- 30 BP -24.5 o/oo 1570 +/- 30 BP
SAMPLE : CS-014
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 420 to 560 (Cal BP 1530 to 1390)
____________________________________________________________________________________

Beta - 312537 1250 +/- 30 BP -26.3 o/oo 1230 +/- 30 BP
SAMPLE : CS-015
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 690 to 880 (Cal BP 1260 to 1060)
____________________________________________________________________________________

Beta - 312538 1220 +/- 30 BP -25.8 o/oo 1210 +/- 30 BP
SAMPLE : CS-016
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 710 to 750 (Cal BP 1240 to 1200) AND Cal AD 770 to 890 (Cal BP 1180 to 1060)
____________________________________________________________________________________

Beta - 312539 1560 +/- 30 BP -25.3 o/oo 1560 +/- 30 BP
SAMPLE : CS-017
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 420 to 570 (Cal BP 1530 to 1380)
____________________________________________________________________________________
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Dr. Loukas Barton Report Date: 1/11/2012

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

Beta - 312540 1170 +/- 30 BP -25.6 o/oo 1160 +/- 30 BP
SAMPLE : CS-019
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 780 to 900 (Cal BP 1170 to 1050) AND Cal AD 910 to 970 (Cal BP 1040 to 980)
____________________________________________________________________________________

Beta - 312541 1540 +/- 30 BP -24.9 o/oo 1540 +/- 30 BP
SAMPLE : CS-021
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 430 to 600 (Cal BP 1520 to 1360)
____________________________________________________________________________________

Beta - 312542 1160 +/- 30 BP -25.5 o/oo 1150 +/- 30 BP
SAMPLE : CS-023
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 780 to 790 (Cal BP 1170 to 1160) AND Cal AD 800 to 970 (Cal BP 1150 to 980)
____________________________________________________________________________________

Beta - 312543 1490 +/- 30 BP -23.7 o/oo 1510 +/- 30 BP
SAMPLE : CS-024
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 440 to 450 (Cal BP 1510 to 1500) AND Cal AD 460 to 480 (Cal BP 1490 to 1470)

Cal AD 530 to 610 (Cal BP 1420 to 1340)
____________________________________________________________________________________
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Dr. Loukas Barton Report Date: 1/11/2012

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

Beta - 312544 1160 +/- 30 BP -25.8 o/oo 1150 +/- 30 BP
SAMPLE : CS-026
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 780 to 790 (Cal BP 1170 to 1160) AND Cal AD 800 to 970 (Cal BP 1150 to 980)
____________________________________________________________________________________

Beta - 312545 1480 +/- 30 BP -24.2 o/oo 1490 +/- 30 BP
SAMPLE : CS-027
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 540 to 640 (Cal BP 1410 to 1310)
____________________________________________________________________________________

Beta - 312546 1440 +/- 30 BP -25.7 o/oo 1430 +/- 30 BP
SAMPLE : CS-028
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 580 to 660 (Cal BP 1370 to 1290)
____________________________________________________________________________________

Beta - 312547 1180 +/- 30 BP -25.2 o/oo 1180 +/- 30 BP
SAMPLE : CS-030
ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid
2 SIGMA CALIBRATION : Cal AD 770 to 900 (Cal BP 1180 to 1050) AND Cal AD 920 to 940 (Cal BP 1030 to 1010)
____________________________________________________________________________________
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-26 .3 :lab . m ult=1)

Laboratory number: B eta-312527
Conventiona l radiocarbon age: 3590±30 BP

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

C al BC 2030 to 1880 (Cal BP 3980 to 3830)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al BC 1940 (Cal BP 3890)

1 S igma calibrated results:
(68% probability)

C al BC 2010 to 2000 (Cal BP 3960 to 3950) and
Cal BC 1980 to 1900 (Cal BP 3920 to 3850)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

3480

3500

3520

3540

3560

3580

3600

3620

3640

3660

3680

Ch arre d m ate rial
3700

Cal BC
204 0 202 0 200 0 19 80 19 60 19 40 19 20 19 00 18 80 1 860

359 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-23 .4 :lab . m ult=1)

Laboratory number: B eta-312528
Conventiona l radiocarbon age: 1620±30 BP

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

C al AD 390 to 540 (Cal BP 1560 to 1410)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 420 (Cal BP 1530)

1 S igma calibrated result:
(68% probability)

C al AD 410 to 430 (Cal BP 1540 to 1520)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1500

1520

1540

1560

1580

1600

1620

1640

1660

1680

1700

Ch arre d m ate rial
1720

Cal AD
360 380 400 42 0 44 0 46 0 48 0 50 0 52 0 5 40

162 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-27 .1 :lab . m ult=1)

Laboratory number: B eta-312530
Conventiona l radiocarbon age: 1160±30 BP

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

C al AD 780 to 900 (Cal BP 1170 to 1050) and
Cal AD 910 to 970 (Cal BP 1040 to 980)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 890 (Cal BP 1060)

1 S igma calibrated results:
(68% probability)

C al AD 830 to 840 (Cal BP 1120 to 1110) and
Cal AD 870 to 900 (Cal BP 1080 to 1060) and
Cal AD 920 to 940 (Cal BP 1030 to 1010)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1040

1060

1080

1100

1120

1140

1160

1180

1200

1220

1240

Ch arre d m ate rial
1260

Cal AD
740 7 60 780 800 82 0 840 86 0 8 80 900 920 9 40 960 9 80

116 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-25 .3 :lab . m ult=1)

Laboratory number: B eta-312531
Conventiona l radiocarbon age: 1180±30 BP

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

C al AD 770 to 900 (Cal BP 1180 to 1050) and
Cal AD 920 to 940 (Cal BP 1030 to 1010)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 880 (Cal BP 1070)

1 S igma calibrated results:
(68% probability)

C al AD 780 to 790 (Cal BP 1170 to 1160) and
Cal AD 800 to 890 (Cal BP 1150 to 1060)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1060

1080

1100

1120

1140

1160

1180

1200

1220

1240

1260

Ch arre d m ate rial
1280

Cal AD
740 760 780 800 8 20 8 40 8 60 88 0 90 0 92 0 940 9 60

118 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-26 .1 :lab . m ult=1)

Laboratory number: B eta-312532
Conventiona l radiocarbon age: 1470±30 BP

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

C al AD 540 to 650 (Cal BP 1410 to 1300)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 600 (Cal BP 1350)

1 S igma calibrated result:
(68% probability)

C al AD 570 to 620 (Cal BP 1380 to 1330)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1360

1380

1400

1420

1440

1460

1480

1500

1520

1540

1560

Ch arre d m ate rial
1580

Cal AD
530 540 55 0 5 60 5 70 580 590 600 61 0 62 0 6 30 6 40 6 50

147 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-26 :lab. mult=1)

Laboratory number: B eta-312533
Conventiona l radiocarbon age: 1580±30 BP

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

C al AD 410 to 550 (Cal BP 1540 to 1400)

In tercept data

Intercepts of rad iocarbon age
with calib ration curve: C al AD 440 (Cal BP 1510) and

Cal AD 490 (Cal BP 1460) and
Cal AD 510 (Cal BP 1440) and
Cal AD 520 (Cal BP 1430) and
Cal AD 530 (Cal BP 1420)

1 S igma calibrated result:
(68% probability)

C al AD 430 to 540 (Cal BP 1520 to 1410)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1460

1480

1500

1520

1540

1560

1580

1600

1620

1640

1660

Ch arre d m ate rial
1680

Cal AD
380 400 420 44 0 46 0 48 0 50 0 52 0 54 0 5 60

158 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-25 .2 :lab . m ult=1)

Laboratory number: B eta-312534
Conventiona l radiocarbon age: 1550±30 BP

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

C al AD 430 to 580 (Cal BP 1520 to 1370)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 540 (Cal BP 1410)

1 S igma calibrated results:
(68% probability)

C al AD 440 to 490 (Cal BP 1510 to 1460) and
Cal AD 510 to 520 (Cal BP 1440 to 1430) and
Cal AD 530 to 550 (Cal BP 1420 to 1400)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1440

1460

1480

1500

1520

1540

1560

1580

1600

1620

1640

Ch arre d m ate rial
1660

Cal AD
400 420 440 46 0 48 0 50 0 52 0 54 0 56 0 5 80

155 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-25 :lab. mult=1)

Laboratory number: B eta-312535
Conventiona l radiocarbon age: 1280±30 BP

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

C al AD 660 to 780 (Cal BP 1290 to 1170)

In tercept data

Intercepts of rad iocarbon age
with calib ration curve: C al AD 690 (Cal BP 1260) and

Cal AD 750 (Cal BP 1200) and
Cal AD 760 (Cal BP 1190)

1 S igma calibrated results:
(68% probability)

C al AD 680 to 730 (Cal BP 1270 to 1220) and
Cal AD 740 to 770 (Cal BP 1210 to 1180)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1160

1180

1200

1220

1240

1260

1280

1300

1320

1340

1360

Ch arre d m ate rial
1380

Cal AD
640 66 0 680 70 0 72 0 74 0 76 0 7 80

128 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-24 .5 :lab . m ult=1)

Laboratory number: B eta-312536
Conventiona l radiocarbon age: 1570±30 BP

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

C al AD 420 to 560 (Cal BP 1530 to 1390)

In tercept data

Intercepts of rad iocarbon age
with calib ration curve: C al AD 440 (Cal BP 1510) and

Cal AD 450 (Cal BP 1500) and
Cal AD 460 (Cal BP 1490) and
Cal AD 480 (Cal BP 1470) and
Cal AD 530 (Cal BP 1420)

1 S igma calibrated result:
(68% probability)

C al AD 430 to 540 (Cal BP 1520 to 1410)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1460

1480

1500

1520

1540

1560

1580

1600

1620

1640

1660

Ch arre d m ate rial
1680

Cal AD
380 4 00 420 440 4 60 480 50 0 5 20 540 56 0 5 80

157 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-26 .3 :lab . m ult=1)

Laboratory number: B eta-312537
Conventiona l radiocarbon age: 1230±30 BP

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

C al AD 690 to 880 (Cal BP 1260 to 1060)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 780 (Cal BP 1170)

1 S igma calibrated results:
(68% probability)

C al AD 720 to 740 (Cal BP 1230 to 1210) and
Cal AD 770 to 780 (Cal BP 1180 to 1170) and
Cal AD 790 to 810 (Cal BP 1160 to 1140) and
Cal AD 850 to 850 (Cal BP 1100 to 1100)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1120

1140

1160

1180

1200

1220

1240

1260

1280

1300

1320

Ch arre d m ate rial
1340

Cal AD
660 6 80 700 720 74 0 760 78 0 8 00 820 840 8 60 880 9 00

123 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-25 .8 :lab . m ult=1)

Laboratory number: B eta-312538
Conventiona l radiocarbon age: 1210±30 BP

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

C al AD 710 to 750 (Cal BP 1240 to 1200) and
Cal AD 770 to 890 (Cal BP 1180 to 1060)

In tercept data

Intercepts of rad iocarbon age
with calib ration curve: C al AD 780 (Cal BP 1170) and

Cal AD 790 (Cal BP 1160) and
Cal AD 800 (Cal BP 1150)

1 S igma calibrated result:
(68% probability)

C al AD 770 to 880 (Cal BP 1180 to 1070)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1100

1120

1140

1160

1180

1200

1220

1240

1260

1280

1300

Ch arre d m ate rial
1320

Cal AD
680 700 720 740 7 60 7 80 8 00 82 0 84 0 86 0 880 9 00

121 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-25 .3 :lab . m ult=1)

Laboratory number: B eta-312539
Conventiona l radiocarbon age: 1560±30 BP

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

C al AD 420 to 570 (Cal BP 1530 to 1380)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 540 (Cal BP 1410)

1 S igma calibrated result:
(68% probability)

C al AD 430 to 540 (Cal BP 1520 to 1410)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1440

1460

1480

1500

1520

1540

1560

1580

1600

1620

1640

Ch arre d m ate rial
1660

Cal AD
400 420 440 46 0 48 0 50 0 52 0 54 0 56 0 5 80

156 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-25.6 :lab. mult=1)

Laboratory number: Beta-312540
Conventional rad iocarbon age: 1160±30 BP

2 Sigma calibrated results:
(95% probab ility )

Cal AD 780 to 900 (Cal BP 1170 to 1050) and
Cal AD 910 to 970 (Cal BP 1040 to 980)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal AD 890 (C al BP 1060)

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

Cal AD 830 to 840 (C al BP 1120 to 1110) and
Cal AD 870 to 900 (C al BP 1080 to 1060) and
Cal AD 920 to 940 (C al BP 1030 to 1010)

4985 S.W . 74 th Cou rt , M iami, F lo rida 33155 • Tel : (3 05 )667 -5167 • Fax: (305 )663 -0964 • E -Ma il: b eta@rad io ca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Ta lm a, A. S., Vogel, J. C., 1993 , 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 rbon 35(1) :137-189 , 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 INTCAL09 da tabase
INTCAL09

Databa se used
References:

R
ad
io
ca
rb
on

ag
e
(B
P
)

1 040

1 060

1 080

1 100

1 120

1 140

1 160

1 180

1 200

1 220

1 240

Charred m ate rial
1 260

Cal AD
740 76 0 7 80 800 820 84 0 860 880 90 0 9 20 940 96 0 980

116 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-24.9 :lab. mult=1)

Laboratory number: Beta-312541
Conventional rad iocarbon age: 1540±30 BP

2 Sigma calibrated result:
(95% probab ility )

Cal AD 430 to 600 (Cal BP 1520 to 1360)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal AD 540 (C al BP 1410)

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

Cal AD 440 to 450 (C al BP 1510 to 1500) and
Cal AD 460 to 480 (C al BP 1490 to 1470) and
Cal AD 530 to 560 (C al BP 1420 to 1390)

4985 S.W . 74 th Cou rt , M iami, F lo rida 33155 • Tel : (3 05 )667 -5167 • Fax: (305 )663 -0964 • E -Ma il: b eta@rad io ca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Ta lm a, A. S., Vogel, J. C., 1993 , 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 rbon 35(1) :137-189 , 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 INTCAL09 da tabase
INTCAL09

Databa se used
References:

R
ad
io
ca
rb
on

ag
e
(B
P
)

1 420

1 440

1 460

1 480

1 500

1 520

1 540

1 560

1 580

1 600

1 620

Charred m ate rial
1 640

Cal AD
400 42 0 4 40 460 480 5 00 520 540 56 0 5 80 600

154 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-25.5 :lab. mult=1)

Laboratory number: Beta-312542
Conventional rad iocarbon age: 1150±30 BP

2 Sigma calibrated results:
(95% probab ility )

Cal AD 780 to 790 (Cal BP 1170 to 1160) and
Cal AD 800 to 970 (Cal BP 1150 to 980)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal AD 890 (C al BP 1060)

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

Cal AD 880 to 900 (C al BP 1070 to 1050) and
Cal AD 920 to 940 (C al BP 1030 to 1010)

4985 S.W . 74 th Cou rt , M iami, F lo rida 33155 • Tel : (3 05 )667 -5167 • Fax: (305 )663 -0964 • E -Ma il: b eta@rad io ca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Ta lm a, A. S., Vogel, J. C., 1993 , 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 rbon 35(1) :137-189 , 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 INTCAL09 da tabase
INTCAL09

Databa se used
References:

R
ad
io
ca
rb
on

ag
e
(B
P
)

1 040

1 060

1 080

1 100

1 120

1 140

1 160

1 180

1 200

1 220

1 240

Charred m ate rial
1 260

Cal AD
740 76 0 7 80 800 820 84 0 860 880 90 0 9 20 940 96 0 980

115 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variab les: C13/C12=-23 .7 :lab . m ult=1)

Laboratory number: B eta-312543
Conventiona l radiocarbon age: 1510±30 BP

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

C al AD 440 to 450 (Cal BP 1510 to 1500) and
Cal AD 460 to 480 (Cal BP 1490 to 1470) and
Cal AD 530 to 610 (Cal BP 1420 to 1340)

In tercept data

Intercept o f radiocarbon age
with calib ration curve: C al AD 560 (Cal BP 1390)

1 S igma calibrated result:
(68% probability)

C al AD 540 to 600 (Cal BP 1410 to 1360)

4985 S .W. 74t h C our t, Miami , F lo r id a 33155 • Tel: (3 05 )667 -5167 • Fax: (305)663-0964 • E -M a il: be ta@ rad ioca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Talma, A. S., Vogel, J . C ., 1993 , Radiocarbon 35(2 ):317-322
A Sim plified Approach to Calib rating C14 Dates

Mathematics used for calib ration scenario
Stu iver,et.a l,1993, Radiocarbon 35(1 ):137 -189, Oeschger,et.al.,1975 ,Tellus 27:168 -192
Hea ton,et.al.,2009 , Rad iocarbon 51(4 ):1151 -1164 , Reimer,et.a l, 2009, Radiocarbon 51 (4):1111-1150,

References to INTCAL09 database
INTCAL09

Database used
References:

R
ad
io
ca
rb
on

ag
e
(B
P)

1400

1420

1440

1460

1480

1500

1520

1540

1560

1580

1600

Ch arre d m ate rial
1620

Cal AD
420 4 40 460 480 5 00 520 54 0 5 60 580 60 0 6 20

151 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-25.8 :lab. mult=1)

Laboratory number: Beta-312544
Conventional rad iocarbon age: 1150±30 BP

2 Sigma calibrated results:
(95% probab ility )

Cal AD 780 to 790 (Cal BP 1170 to 1160) and
Cal AD 800 to 970 (Cal BP 1150 to 980)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal AD 890 (C al BP 1060)

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

Cal AD 880 to 900 (C al BP 1070 to 1050) and
Cal AD 920 to 940 (C al BP 1030 to 1010)

4985 S.W . 74 th Cou rt , M iami, F lo rida 33155 • Tel : (3 05 )667 -5167 • Fax: (305 )663 -0964 • E -Ma il: b eta@rad io ca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Ta lm a, A. S., Vogel, J. C., 1993 , 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 rbon 35(1) :137-189 , 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 INTCAL09 da tabase
INTCAL09

Databa se used
References:

R
ad
io
ca
rb
on

ag
e
(B
P
)

1 040

1 060

1 080

1 100

1 120

1 140

1 160

1 180

1 200

1 220

1 240

Charred m ate rial
1 260

Cal AD
740 76 0 7 80 800 820 84 0 860 880 90 0 9 20 940 96 0 980

115 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-24.2 :lab. mult=1)

Laboratory number: Beta-312545
Conventional rad iocarbon age: 1490±30 BP

2 Sigma calibrated result:
(95% probab ility )

Cal AD 540 to 640 (Cal BP 1410 to 1310)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal AD 580 (C al BP 1370)

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

Cal AD 550 to 600 (C al BP 1400 to 1350)

4985 S.W . 74 th Cou rt , M iami, F lo rida 33155 • Tel : (3 05 )667 -5167 • Fax: (305 )663 -0964 • E -Ma il: b eta@rad io ca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Ta lm a, A. S., Vogel, J. C., 1993 , 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 rbon 35(1) :137-189 , 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 INTCAL09 da tabase
INTCAL09

Databa se used
References:

R
ad
io
ca
rb
on

ag
e
(B
P
)

1 380

1 400

1 420

1 440

1 460

1 480

1 500

1 520

1 540

1 560

1 580

Charred m ate rial
1 600

Cal AD
520 530 54 0 55 0 56 0 57 0 58 0 5 90 6 00 6 10 620 630 640

149 0±30 BP
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-25.7 :lab. mult=1)

Laboratory number: Beta-312546
Conventional rad iocarbon age: 1430±30 BP

2 Sigma calibrated result:
(95% probab ility )

Cal AD 580 to 660 (Cal BP 1370 to 1290)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal AD 640 (C al BP 1310)

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

Cal AD 600 to 650 (C al BP 1350 to 1300)

4985 S.W . 74 th Cou rt , M iami, F lo rida 33155 • Tel : (3 05 )667 -5167 • Fax: (305 )663 -0964 • E -Ma il: b eta@rad io ca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Ta lm a, A. S., Vogel, J. C., 1993 , 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 rbon 35(1) :137-189 , 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 INTCAL09 da tabase
INTCAL09

Databa se used
References:

R
ad
io
ca
rb
on

ag
e
(B
P
)

1 320

1 340

1 360

1 380

1 400

1 420

1 440

1 460

1 480

1 500

1 520

Charred m ate rial
1 540

Cal AD
560 570 580 590 600 610 620 630 640 650 660

143 0±30 BP

Page 25 of 26



CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(V ariables: C13/C12=-25.2 :lab. mult=1)

Laboratory number: Beta-312547
Conventional rad iocarbon age: 1180±30 BP

2 Sigma calibrated results:
(95% probab ility )

Cal AD 770 to 900 (Cal BP 1180 to 1050) and
Cal AD 920 to 940 (Cal BP 1030 to 1010)

In tercep t data

In tercep t of rad iocarbon age
with calibration curve: Cal AD 880 (C al BP 1070)

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

Cal AD 780 to 790 (C al BP 1170 to 1160) and
Cal AD 800 to 890 (C al BP 1150 to 1060)

4985 S.W . 74 th Cou rt , M iami, F lo rida 33155 • Tel : (3 05 )667 -5167 • Fax: (305 )663 -0964 • E -Ma il: b eta@rad io ca rbon.com

Beta Analytic Radiocarbon Dating Laboratory
Ta lm a, A. S., Vogel, J. C., 1993 , 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 rbon 35(1) :137-189 , 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 INTCAL09 da tabase
INTCAL09

Databa se used
References:

R
ad
io
ca
rb
on

ag
e
(B
P
)

1 060

1 080

1 100

1 120

1 140

1 160

1 180

1 200

1 220

1 240

1 260

Charred m ate rial
1 280

Cal AD
740 760 7 80 8 00 82 0 84 0 860 880 9 00 9 20 94 0 960

118 0±30 BP
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