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Potential Applications and Limits of C14 Dating
Based on the Findings from Haft Tappeh

Behzad Mofidi Nasrabadi

Recent stratigraphic excavations at Haft Tappeh have allowed us to identify four Elamite building levels, the first one (level I)
from the Sukkalmakh era and other three (levels 11-1V) dated to the Middle Elamite period. In order to check the determined
relative chronology and obtain more information regarding the absolute dating of different levels, a series of samples have been
dated by radiocarbon method. The samples were chosen in such manner as to gain a precise dating and, moreover, to examine
the radiocarbon method. In this regard we generally selected short life samples such as grains and fruit seeds. Furthermore,
several samples were divided in two or three parts and dated separately. This method provided the opportunity to evaluate the
correctness of the radiocarbon dating, which transpired that the same sample could be dated 10-70 years differently. In addition,
the samples of all building levels were generally dated rather older than their real age and the results point to a deviation between
calibrated radiocarbon and historical dates in the order of 50-100 years. Although radiocarbon method does not offer a very
precise dating, it can be used to determine the relative chronology of findings. The dated samples of different building levels
confirmed their stratigraphic sequence.
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Table 2. Selected
samples for radiocarbon
dating.
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Cal BC 2030 (Cal BP 3980) Laboratory number Beta-407537
Calibrated Result (68% Probability) Conventional radiocarbon age 3670 * 30 BP
Cal BC 2130 to 2085 (Cal BP 4080 to 4035) Calibrated Result (95% Probability)
Cal BC 20451t 02020 (Cal BP 3995 to 3970) BC 2140 to 1955 (Cal BP 4090 to 3905 Cal)
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Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database

Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013.
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Cal BC 2015 (Cal BP 3965) Laboratory number Beta-407538
Cal BC 1995 (Cal BP 3945) Conventional radiocarbon age 3630 + 30 BP
Cal BC 1980 (Cal BP 3930) Calibrated Result (95% Probability)
Calibrated Result (68% Probability) Cal BC 2120 to 2090 (Cal BP 4070 to 4040)
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Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013
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Intercept of radiocarbon age with calibration curve Laboratory number Beta-401708
Cal BC 1450 (Cal BP 3400) Conventional radiocarbon age 3190 = 30 BP
1 Sigma calibrated results 68% probability 2 Sigma calibrated result 95% probability
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A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
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Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887,,2013.
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Intercept of radiocarbon age with calibration curve Laboratory number Beta-401721

Cal BC 1450 (Cal BP 3400) Conventional radiocarbon age 3190 £ 30 BP
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Laboratory number Beta-401727
Conventional radiocarbon age 3220 *+ 30 BP
2 Sigma calibrated result 95% probability
Cal BC 1595 to 1585 (Cal BP 3545 to 3535)
Cal BC 1530 to 1430 (Cal BP 3480 to 3380)

Intercept of radiocarbon age with calibration curve
Cal BC 1500 (Cal BP 3450)

1 Sigma calibrated results 68% probability
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Database used
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References
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A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887,, 2013
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Cal BC 1880 (Cal BP 3830) Laboratory number Beta-401709

Calibrated Result (68% Probability)

Cal BC 1890 to 1870 (Cal BP 3840 to 3820)
Cal BC 1845 to 1810 (Cal BP 3795 to 3760)
Cal BC 1800 to 1775 (Cal BP 3750 to 3725)
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A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
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Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887,, 2013.
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Intercept of radiocarbon age with calibration curve Laboratory number Beta-401722

Cal BC 1530 (Cal BP 3480) Conventional radiocarbon age 3270 %+ 30 BP
Calibrated Result (68% Probability) Calibrated Result (95% Probability)
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Reimer PJ et al. IntCal 13 and Marine 13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013
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Cal BC 1505 (Cal BP 3455) Laboratory number Beta-401723
Calibrated Result (68% Probability) Conventional radiocarbon age 3250 + 30 BP
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Reimer PJ et al. IntCa113 and Marine 3 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013.
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Cal BC

Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013
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Cal BC 1505 (Cal BP 3455) Laboratory number Beta-401725

Calibrated Result (68% Probability) Conventional radiocarbon age 3250 £ 30 BP
Cal BC 1595 to 1585 (Cal BP 3545 to 3535) Calibrated Result (95% Probability)

Cal BC 1530 to 1500 (Cal BP 3480 to 3450) Cal BC 1610 to 1450 (Cal BP 3560 to 3400)

Intercept of radiocarbon age with calibration curve

CHARRED MATERIAL
I

Radiccarben age (BF)

1450 1425

Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322

References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887,,2013.

(HT .6 45905 8 lowis (H.T. 12-38-18) § pg (5,lis Lo 893 31 Lo y5 &teund IY

Cal BC 1405 (Cal BP 3355) Laboratory number Beta-401713

1 Sigma calibrated results 68% probability Conventional radiocarbon age 3110 £ 30 BP
Cal BC 1420 to 1385 (Cal BP 3370 to 3335) 2 Sigma calibrated result 95% probability
Cal BC 1340 to 1315 (Cal BP 3290 to 3265) Cal BC 1435 to 1290 (Cal BP 3385 to 3240)

Intercept of radiocarbon age with calibration curve

£ 3110+ 30 8P CHARRED MATERIAL
azz T T

32

T

35

Radsocarbon age (BF)

1450 1425 1400 1375 1350 1325 1300 1275 1250
Cal BC
Database used
INTCAL13
References

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database
Reimer PJ et al. IntCal13 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013
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Cal BC 1340 to 1315 (Cal BP 3290 to 3265) Laboratory number Beta-401711

Intercept of radiocarbon age with calibration curve Conventional radiocarbon age 3140 + 30 BP
Cal BC 1420 (Cal BP 3370) 2 Sigma calibrated result 95% probability

1 Sigma calibrated results 68% probability Cal BC 1495 to 1480 (Cal BP 3445 to 3430)
Cal BC 1435 to 1405 (Cal BP 3385 to 3355) Cal BC 1455 to 1385 (Cal BP 3405 to 3335)

aogp-3140 & 30 BF . CHARR!IEI} MATERIAL

Radiecarbon age (BF)

Cal BC
Database used
INTCAL13
References
Mathematics used for calibration scenario

A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013.

(HT .17 &g05 8 ylows (H.T.12-37-16) o, (5,8l 5593 31 bo )5 & N

Cal BC 1435 (Cal BP 3385) Laboratory number Beta-401724

Calibrated Result (68% Probability) Conventional radiocarbon age 3170 % 30 BP
Cal BC 1495 to 1480 (Cal BP 3445 to 3430) Calibrated Result (95% Probability)

Cal BC 1455 to 1420 (Cal BP 3405 to 3370) Cal BC 1500 to 1405 (Cal BP 3450 to 3355)

Intercept of radiocarbon age with calibration curve

CHARRED MATERILA
)

Radiocarbon age (BF)

3050~
1520 1500 1460 1460 1440 1420 1400 1360

Cal BC
Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013
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Cal BC 1435 (Cal BP 3385) Laboratory number Beta-401715

1 Sigma calibrated results 68% probability Conventional radiocarbon age 3170 £ 30 BP
Cal BC 1495 to 1480 (Cal BP 3445 to 3430) 2 Sigma calibrated result 95% probability
Cal BC 1455 to 1420 (Cal BP 3405 to 3370) Cal BC 1500 to 1405 (Cal BP 3450 to 3355)

Intercept of radiocarbon age with calibration curve

3278 3170 = 30 BP CHARRED MATERIAL
T T T T T T

Radiocarban age (BF)

1520 1500 1480 1460 1440 1420 1400 1380

Cal BC

Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
Refe es to INTCALI3 datat
Reimer PJ et al. IntCal13 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013.

(HT.9 45403 8 jlowis (H.T.12-298-186) o, o2 (5,5 lw 8,93 j1 Lo 5 it V5

Cal BC 1395 (Cal BP 3345) Laboratory number Beta-401716

1 Sigma calibrated results 68% probability Conventional radiocarbon age 3100 = 30 BP

Cal BC 1415 to 1380 (Cal BP 3365 to 3330) 2 Sigma calibrated result 95% probability

Cal BC 1340 to 1305 (Cal BP 3290 to 3255) Cal BC 1430 to 1280 (Cal BP 3380 to 3230)

Intercept of radiocarbon age with calibration curve
32253100 £ 30BF : : : . . CHARSED MATERIAL
32004 -
|

3175+ ] \ -

Radiocarbon age (BF)
(]

2975
1450 1“25 1400 1375 1350 1325 1300 12‘?5 1250

Cal BC

Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322

fe es to INTCALI3 datab
Reimer PJ et al. IntCal13 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013,
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Cal BC 1435 (Cal BP 3385) Laboratory number Beta-401717
Calibrated Result (68% Probability) Conventional radiocarbon age 3170 * 30 BP
Cal BC 1495 to 1480 (Cal BP 3445 to 3430) Calibrated Result (95% Probability)
Cal BC 1455 to 1420 (Cal BP 3405 to 3370) Cal BC 1500 to 1405 (Cal BP 3450 to 3355)
Intercept of radiocarbon age with calibration curve
CHARRED MATERLA
L L L]
a \\+7\ i
s | |
g i}
e " r 0 N
| | | =1
3050 Li L] T L]
1520 1500 1480 1450 1440 1420 1400 1380
Cal BC
Database used
INTCAL13
References

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013

(HT .11 5905 byloss (H.T. 12-298-194) o, (5, Uis o B9 1 Lo 5 &iaand VA

Cal BC 1405 (Cal BP 3355) Laboratory number Beta-401718

1 Sigma calibrated results 68% probability Conventional radiocarbon age 3110 % 30 BP
Cal BC 1420 to 1385 (Cal BP 3370 to 3335) 2 Sigma calibrated result 95% probability
Cal BC 1340 to 1315 (Cal BP 3290 to 3265) Cal BC 1435 to 1290 (Cal BP 3385 to 3240)

Intercept of radiocarbon age with calibration curve

CHARRED MATERIAL
T

Radiocarbon age (BF)

1275 1250

Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine 3 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013.
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Intercept of radiocarbon age with calibration curve Laboratory number Beta-401719

Cal BC 1410 (Cal BP 3360) Conventional radiocarbon age 3120 %+ 30 BP
Calibrated Result (68% Probability) Calibrated Result (95% Probability)

Cal BC 1425 to 1390 (Cal BP 3375 to 3340) Cal BC 1440 to 1370 (Cal BP 3390 to 3320)
Cal BC 1335 to 1320 (Cal BP 3285 to 3270) Cal BC 1355 to 1300 (Cal BP 3305 to 3250)

CHARRED MATERLA
T

Radiocarbon age (BF)

1
1450 1425 1400 1378 1350 1325 1300 1275
Cattl - Lo
Database used
INTCAL13
References

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
Refi es to INTCALI3 datal

Reimer PJ et al. IntCal13 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013

(HT. 13 4903 8ylowis (H.T.12-298-351) o o> (5 ki Luw 890 31 Loy dind .Y+

Cal BC 1395 (Cal BP 3345) Laboratory number Beta-401720

Calibrated Result (68% Probability) Conventional radiocarbon age 3100 £ 30 BP

Cal BC 1415 to 1380 (Cal BP 3365 to 3330) Calibrated Result (95% Probability)

Cal BC 1340 to 1305 (Cal BP 3290 to 3255) Cal BC 1430 to 1280 (Cal BP 3380 to 3230)
Intercept of radiocarbon age with calibration curve

h

323 100 £ 30 BP CHARRED MATERLAL
= T T T T T T T

3300 =

|
3175-“ 4
——

3150 -

312 -

307

Radiocarbon age (BF)

3050~

3025+

3000

287!

T T
1450 1425 1400 1375 1350 1325 1300 1275 1250

CalBC

Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322
es to INTCALI3 datab

Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887.,,2013.
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Cal BC 1340 to 1315 (Cal BP 3290 to 3265) Laboratory number Beta-401714
Intercept of radiocarbon age with calibration curve Conventional radiocarbon age 3140 + 30 BP
Cal BC 1420 (Cal BP 3370) 2 Sigma calibrated result 95% probability
1 Sigma calibrated results 68% probability Cal BC 1495 to 1480 (Cal BP 3445 to 3430)
Cal BC 1435 to 1405 (Cal BP 3385 to 3355) Cal BC 1455 to 1385 (Cal BP 3405 to 3335)
3140 2 30 BP CHARRED MATERIAL
T T T T T T T L—

Radiocarbon age (BF)

2008
1525 1560 1475 1450 14385 1400 1375 1350 1328 1360
Cal BC
Database used
INTCAL13
References

Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322

References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887., 2013

(HT. 19 45403 8 jlots (H.T.12-38-36) 0,lee> (5l Uus 8,93 51 3 pslio &Y 31 Lo 5 it .YY

Intercept of radiocarbon age with calibration curve Laboratory number Beta-401726

Cal BC 1410 (Cal BP 3360) Conventional radiocarbon age 3120 % 30 BP

1 Sigma calibrated results 68% probability 2 Sigma calibrated result 95% probability

Cal BC 1425 to 1390 (Cal BP 3375 to 3340) Cal BC 1440 to 1370 (Cal BP 3390 to 3320)

Cal BC 1335 to 1320 (Cal BP 3285 to 3270) Cal BC 1355 to 1300 (Cal BP 3305 to 3250)

= 3120 + 30 BF CHARRED MATERIAL

3221 T T T T T T
32 .
Ei b -

S R | -

32 -1

Radiocarbon age (BF)

1450 1495 1400 1375 1350 1325 1300 1275

Cal BC

Database used
INTCAL13
References
Mathematics used for calibration scenario
A Simplified Approach to Calibrating C14 Dates, Talma, A. S, Vogel, J. C, 1993, Radiocarbon 35(2):317-322

References to INTCALI3 database
Reimer PJ et al. IntCa113 and Marine13 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887,, 2013
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Table 3. The samples
which were divided into
two or three parts and each
one dated separately.
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Table 4. Different dating
results for the parts of the
same sample.
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