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G
ordon W

 Pearson and M
inze Stuiver 

quoted error is underestim
ated by ca 23%

 or an error m
ultiplier of 1.23 is 

required. 
T

he error m
ultiplier of the Seattle laboratory w

as also determ
ined 

experim
entally in tw

o w
ays: 

1 
from

 the com
parison of 30 Pairs of w

ood 
sam

ples 
from

 different 
trees giving an error m

ultiplier of 1.53 
and 

2 
repeated m

easurem
ent on outlying sam

ples yielded an error m
ultiplication 

of 1.62. B
oth of these values w

ere dem
onstrated to be m

axim
um

 values , 
and a value of 1.60 w

as taken to be a reasonable estim
ate and perhaps still 

rather 
generous. 

A
dditional 

details 
are 

given 
in 

Stuiver 
and Pearson 

(1986). 
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T
he system

atic 
14C

 age differences betw
een the 

B
elfast and Seattle 

laboratories have a m
axim

um
 difference of only a few

 years 
Stuiver 

&
 

Pearson 
1986 

tw
in paper). T

he w
eighted m

ean 
14C

 age difference of the 
B

elfast and Seattle bi-decadal data set is 0.6 
±

 1.6 Y
r 

num
ber of com

pari- 
sons n =

 214. For the A
D

 interval the difference is 2.6 ±
 2.3 Y

r n =
 90 and 

for the B
C

 portion it is 3.4 ±
 

2.1 
n =

 
124). 

T
he 14C

 ages of w
ood of the sam

e age for Ireland, south G
erm

any and 
northw

estern U
nited States differ on average by only a few

 years 
Stuiver &

 
Pearson 

tw
in paper). 

It is show
n 

Stuiver &
 Pearson, 1986 

tw
in paper that the quoted labo 

ratory standard deviations account for alm
ost all the differences found 

betw
een the tw

o data sets. 
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T
he calibration 

curves w
ere constructed from

 the 
set of 

14C
 ages 

obtained for sam
ples each spanning a 20-Y

r interval 
w

ith som
e exceptions 

as noted in the T
able 

1 heading. T
he cal A

D
 

B
C

 
or cal B

P 
ages follow

 the 
m

id-Points of the B
elfast bi-decadal series w

henever possible, starting in A
D

 

1840. T
he A

D
 1940-A

D
 1860 data set is based on the Seattle data alone' all 

1 
other 

4C
 ages are based on the w

eighted B
elfast Seattle averages except 

w
hen B

elfast skipped a decade. H
ere the gaps w

ere filled by averaging 30-yr 
blocks of Seattle data 

see T
able 1). 

A
s discussed previously, the standard deviations in the 14C

 age determ
i- 

nations of each laboratory are based on the reproducibility of the m
easure- 

m
ents w

ithin each laboratory and are larger than the errors usually quoted 
by both laboratories. For B

elfast w
here additional factors are used to cal- 

culate the routinely reported standard deviation beyond the counting sta- 
tistics 

the reproducibility tests indicate an error m
ultiplier of 1.23. For 

Seattle 
w

here the routinely reported standard deviations include only the 
error derived from

 counting statistics, the error m
ultiplier is 1.6. 

T
he standard deviation assigned to the curve 

the vertical difference 
betw

een center and outer curve 
accounts for nearly 90%

 of the dem
on- 

strated standard deviation in the 
14C

 age differences of both laboratories. 
T

he m
ean standard deviation reported w

ith the curves is 12.1 
Y

r and is 
solely based on the B

elfast and Seattle m
easuring reproducibility. T

he var i- 

ance in the differences in 14C
 ages of contem

poraneous sam
ples m

easured 
independently in B

elfast and Seattle indicate a m
easure of uncertainty that 

is equivalent w
ith an average standard deviation of 13.4 Y

r. 
T

he w
ood used for the 

14C
 m

easurem
ents cam

e from
 the w

estern 
U

nited States 
Ireland 

and southern G
erm

any 
T

able 2. O
ak w

ood w
as 

used for the E
uropean chronologies 

B
ecker, 1983 Pilcher et al 

1984 
and 

D
ouglas Fir and Sequoia for the U

S portion. In the preceding sections it 
w

as show
n that contem

poraneous w
ood from

 these trees differed on aver- 
age, by only a few

 
14C

 Y
ears. T

hus, although the curves are based on w
ood 

from
 different trees 

identical results w
ould have been obtained if all m

ea- 
surem

ents had been m
ade on a single tree from

 one locality. 
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T
he international 

14C
 com

m
unity follow

s strict calculation procedures 
w

hen determ
ining a conventional 14C

 age 
Stuiver 8c Polach 

1977). U
nfor - 

tunatelY
, age error calculations are m

uch less bound by rules. 
T

he error in any laboratory determ
ination is a com

posite of 
1 

T
he 

Poisson statistical error based on the num
ber of counts observed for sam

- 
ple 

and standards, 
assum

ing constant counting conditions 
and 

2 
the 

errors associated w
ith factors that cause deviation from

 the above constant 
counting conditions and 

other non-system
atic 

errors w
hich 

affect 
the 

reproducibility of the laboratory results. T
he latter can be derived from

 
replicate sam

ple m
easurem

ents. A
ttem

pts to determ
ine system

atic errors 
are rarely m

ade by the 14C
 com

m
unity. T

he reported sam
ple age error 

one 
standard deviation 

is often based solely on Poisson statistics in the num
ber 

of registered sam
ple and standard counts. Such a substitute for a repeat- 

m
easurem

ent derived standard 
deviation leads to an underestim

ate be- 
cause it neglects other factors that add to the variance 

Pearson, 
1979, 

1983). 
W

hen identical tree-ring sam
ples 

w
ith approxim

ate ages of ca 5000 
14 C

 
Y

r 
w

ere m
easured by 20 laboratories 

International 
Study G

roup, 
1982 

it w
as found that the reproducibility standard deviations in the sub- 

m
itted data set w

ere substantially higher than the age errors reported by 
the laboratories. System

atic errors ranged from
 <

20 Y
r 

3 laboratories 
to 

200 Y
r 

1 laboratory). 
W

hen com
paring 

the reproducibility 
standard 

deviation 
obtained 

after rem
oval of off-sets from

 the data set 
w

ith the laboratory reported 
error 

it w
as found that Q

 has to be m
ultiplied w

ith 1.3 for a <
 20 Y

r, w
ith 

ca 2.0 for o in the 20- to 80-Y
r range, and w

ith 1.0 for 
>

 80 Y
r (Interna- 

tional Study G
roup. T

hese m
ultipliers are strictly laboratory-related and in 

principle independent of the m
agnitude of o. A

dditional inform
ation on 

system
atic errors is available for a set of sam

ples in the 
000 to 8000 14C

 Y
r 

range m
easured in Seattle 

L
a 

olla 
H

eidelber 
and T

ucson 
Stuiver et al 

1986). O
ff-sets of 29 ±

 
1 0 

27 ±
 

1 2 and 52 ±
 8 

r w
ere found 

respectively, 
y 

for Seattle-L
a 

olla, Seattle-H
eidelberg, and Seattle-T

ucson com
parisons. 

T
he above studies indicate that system

atic errors m
ay exist 

and that 
the reported standard deviation of a 

14C
 age m

easurem
ent is usually too 

low
. T

he degree of under-reporting has only been determ
ined so far for 20 
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High-Precision Calibration o the 14C Time Scalea 500-2500 BC 

TABLE 1-A 
The radiocarbon ages are the averages of age determinations made at the Uni 

versity of Belfast and the University of Washington (Seattle). The cal AD/BC or cal 
BP ages represent the mid-Points of bi-decadal wood sections. Belfast data only 
were used for 670 BC 690 Bc 2390 BC and 2450 BC because Seattle decade mea- 
surements were incomplete for these ages. 

The cal AD/BC ages follow the mid-Points of the Belfast bi-decadal series when- 
ever possible, starting at 510 BC. The actual midpoints of the averages were occa- 
sionally slightly different. The differences have been neglected because the mid- 
Points of the Seattle sample were always within 1.5 Years of the mid-Point of the 
corresponding Belfast sample. The standard deviation in the ages and values 
include lab error multipliers of 1.23 for Belfast and 1.6 for Seattle. The trees used 
and sample treatments are listed in Table 2 Stuiver & Pearson 1986). 

cal AD/BC '"C 
cal BP 

BC 510 -4.1 ± 1.2 
EP 2459 
BC 530 -5.0 ± 1.1 

BP 2479 

BC 550 -6.3 ± 1.0 
BP 2499 
BC 570 -5.1 ± 1.3 
BP 2579 

BC 590 -1.14 ± 1.3 

BP 2539 
BC 610 -1.9 ± 1.2 
BP 2559 
BC 630 2.3 ± 1.2 
BP 2579 
BC 650 7.3 ± 1.2 
BP 2599 
BC 670 5.0±1.8 
BP 2619 
BC 690 12.1 ± 1,8 
BP 2639 
BC 710 16.9±1.9 
BP 2659 
BC 730 20.4 ± 1,5 
BP 2679 
BC 750 22.8 t 1.7 
BP 2699 
BC 770 15.3 t 1.9 
BP 2719 
BC 790 14.6 t 1.2 
BP 2739 
BC 10 4.6 t 1.6 
BP 2759 
BC 830 2.2 t 1.4 

BP 2779 
BC 50 -.6±1.6 
BP 2799 

Radiocarbon cal AD/BC i'"C 

age BP cal BP age BP 

2422 t 10 BC 870 1.6 12 

BP 2819 

2450 ± 9 BC 890 1.6 12 

BP 2839 
2480 ± 8 BC 910 1.5 12 

BP 2859 
2489 ± 10 BC 930 1.6 13 

BP 2879 
2478 t 11 HC 950 1.5 12 

BP 2899 
2502 ± 10 BC 970 1.3 10 

BP 2919 
2488 ± 10 BC 990 1.4 11 

BP 2939 
2468 ± 10 BC 1010 1.1 9 

BP 2959 
2505 ± 15 BC 1030 t 12 

BP 2979 
2468 ± 15 BC 1050 t 1.3 10 

BP 2999 
2449 t 15 BC 1070 1.3 10 

BP 3019 
2442 ± 12 BC 1090 t 1.4 11 

BP 3039 
2442 t to BC 1110 t .4 3 

BP 3059 
2521 t 16 BC 1120 

BP 3069 
2545 t 10 BC 1140 t 12 

BP 3089 

2644 t 13 BC 1150 t .u t 3 

Bp 3099 
2683 t 12 BC 1170 t 13 

BP 119 
2725 t 13 BC 1190 t 13 

BP 3139 

cal AD/BC 
cal BP 

'"C 

BC 1210 15.3 1.5 
BP 3159 
BC 1230 12.5 1.6 
BP 3179 
BC 1250 19.8 1.5 
BP 3199 
BC 1270 13.1 1.7 

BP 3219 
BC 1290 17.1 1.8 
BP 3239 
BC 1310 17.3 ± 1.8 
BP 3259 
BC 1330 13.0 t 1.6 
BP 3279 
BC 1350 20.8 ± 1.7 
Bp 3299 
BC 1370 23.2 t 1.7 
BP 3319 
BC 1390 21.6 ± 1.4 
BP 3339 
BC 1410 19.8 t 1.5 
BP 3359 
BC 1430 16.2 t 1.5 
BP 3379 
BC 1450 14.3 t 1.1 
BP 3399 
BC 11470 14.8 ± 1.3 

HP 3419 
BC 1490 19.3 ± 1.6 
BP 3439 
BC 1510 20.0 ± 1.7 
BP 3459 
BC 1530 11.5 ± 1.6 
BP 379 
BC 1550 11.9 ± 1.8 

BP 3499 
BC 1570 17.5 ± 2.0 
BP 3519 
BC 1590 20.1 ± 1,5 

BP 3539 
BC 1610 19.4 ± 1,4 
BP 3559 
BC 1630 18.3 ± 7.6 
BP 3579 
BC 1650 19.2 ± 1.2 
BP 3599 
BC 1670 22.1 ± 1.6 
BP 3679 
BC 1690 18.0 f 1.6 
BP 3639 

851 

TABLE 1-B 

Radiocarbon cal AD/BC 61"C Radiocarbon 
age BP cal BP age BP 

2948 t 12 BC 1710 1.8 t 15 

BP 3659 
2989 ± 13 BC 1730 1.5 t 12 

BP 3679 
2951 t 12 BC 1750 1.5 t 

BP 3699 
3024 t 14 BC 1770 1.4 t 11 

BP 3719 
3011 t 14 BC 1790 1.4 t 11 

BP 3739 
3030 ± 14 BC 1810 1.4 t 11 

aP 3759 
3083 f 13 BC 1830 1.8 t 15 

BP 3779 
3041 t 14 BC 1850 1.6 t 13 

Bp 3799 
3041 t 14 BC 1870 1.5 t 12 

BP 3819 
3073 ± 12 BC 1890 1.5 t 12 

BP 3$39 
3107 t 12 BC 1910 1.8 t t 

BP 3859 

3155 t 12 BC 1930 1.4 t 12 

BP 3879 
3189 t 9 BC 1950 7.5 t 12 

BP 3899 
3204 t it BC 1970 1.7 t 14 

BP 3919 
3189 ± 13 BC 1990 1.9 15 

Bp 3939 
3203 t 14 BC 2010 1.6 13 

BP 3959 
3289 ± 13 BC 2030 1.5 t 12 

Bp 3979 
335 t 14 BC 2050 1.5 12 

BP 3999 
3280 t 16 BC 2070 1.6 t 13 

BP 4019 
3280 ± 12 BC 2090 1.6 13 

BP 4039 

3304 ± 11 BC 2110 1.6 13 
BP 4059 

3333 ± 13 BC 2130 1.8 14 

BP 4079 

3344 ± to BC 2750 1.3 t 10 

BP 4099 

3341 ± 13 BC 2170 t 1.6 13 

BP 14119 

3393 t 13 BC 2190 t 1.1 t 9 

BP 4139 
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T
he conversion of the radiocarbon ages to a series of ranges of cal A

D
/B

C
 and 

B
P 

dates is determ
ined by the A

D
/B

C
 intercepts of the sam

ple radiocarbon age 
±

 

sam
P 

2 +
 

curve Q
 

2 and the calibration curve. Intercepts 
radiocarbon 

(sam
ple a 

of the 
age w

ith the calibration curve are listed to the right. Sam
ple 

is the standard error 
in the radiocarbon age. 

For sam
ple sigm

as and ranges larger or equal to 
100 Y

ears the data w
ere 

rounded to the nearest decade. W
hen the gap betw

een tw
o successive ranges w

as 
less than 10 Y

ears, the tw
o ranges w

ere com
bined to a single one. 

Illustrations of the above are given below
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High-Precision Calibration o the 14C Time Scale 500-2500 BC 

TABLE 2 continued TABLE 2-A 

RADIOCARBON AGE 120±20 YR BP 
v total= 202+(curvea)2=21 YR 

} 300 

W 
C3 
Q 
Z 200 
O 
m 
Q 
U 100 
O 
0 
Q 

0 

AD INTERCEPTS 
1696 1726 1818 1859 1921 1955 

I I I 11861 

-120 

-Q total 

ti 

Cal AD 1600 1700 1800 1900 _ 2000 

Cal AD ranges 1686 1736 1807 1886 1911 1930 

RADIOCARBON AGE BP 2460 CALIBRATED AGES: cal BC 755, 699, 537 
cal BP 2704, 2648, 2486 

Sample o and cal BC(cal BP) ranges: 

o 20 761-682(2710-2631) 659-6314(2608-2583) 
559-520(2508-2469) 

o 40 765-478(2714-2427) 442-420(2391-2369) 

o - 60 771-408(2720-2357) 
o - 80 787-405(2736-2354) 
o - 100 790-400(2740-2350) 

o = 120 800-400(2750-2350) 

a 160 810-390(2760-2340) 
a = 200 820-380(2770-2334) 

853 

RADIOCARBON AGE BP 21480 CALIBRATED AGES: cal BC 

l BP 
58 

270 

684, 
7, 551 

9 26 2606 2587 2540 

Sample o a nd cal BC(cal BP) 

, 33, , , ca , 

2536, 2500 

ranges: 
o = 20 766-754(2715-2703) 
o = 40 771-522(2720-2471) 
o = 60 787-481(2736-2430) 
a = 80 793-408(2742-2357) 
o = 100 800-400(2750-2350) 
o = 120 800-400(2750-2350) 

o = 160 810-400(2760-2350) 

1955 o = 200 

RADIOCARBON AGE BP 2500 CALIBRATED AGES: cal BC 765, 673, 667, 613, 608 

cal BP 2714, 2622, 2616, 2562, 2557 
Sample o and cal BC(cal BP) ranges: 
o = 20 772-759(2721-2708) 685-655(263-2604) 
o = 40 787-754(2736-2703) 700-536(2649-2485) 
o = 60 793-522(2742-2471) 
o = 80 797-481(2746-2430) 440-422(2389-2371) 
o = 100 800-410(2750-2360) 

o = 120 8t0-400(2760-2350) 
o = 160 820-400(2770-2350) 
o = 200 840-390(2790-2340) 

0 

RADIOCARBON AGE BP 2520 CALIBRATED AGE: cal BC 770 
cal BP 2719 

Sample o and cal BC(cal BP) ranges: 

o = 20 790-764(2739-2713) 
o = 40 793-759(2742-2708) 

60 
o = 

o = 

o = 

o = t60 830-400(2780-2350) 
a = 200 892-881(2841-2830) 850-400(2800-2350) 
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854 

TABLE 2-B 

Gordon W Pearson and Minze Stuiver 

TABLE 2-C 

RADIOCARBON AGE BP 2540 CALIBRATED AGE: cal BC 786 

cal BP 2735 

RADIOCARBON AGE BP 2620 CALIBRATED AGE: cal BC 805 
cal BP 2754 

Sample o and cal BC(cal BP) ranges: 
o = 20 794-769(2743-2718) 

Sample o and cal BC(cal BP) ranges: 

- 20 810-800(2759-2749) 
o 40 797-764(2746-2713) 674-666(2623-2615) 
o 60 801-759(2750-2708) 684-656(2633-2605) 
o 80 805-754(2754-2703) 700-536(2649-2485) 

o = 100 810-520(2760-2470) 
o = 120 820-480(2770-2430) 439-422(2388-2371) 
o = 160 840-400(2790-2350) 

o = 200 900-400(2850-2350) 

639-549(2588-2498) 

o 

40 819-797(2768-2716) 
o - 60 829-793(2778-2742) 
o - 80 838-785(2787-2734) 

o - 100 892-881(2841-2830) 848-770(2797-2719) 
o - 120 900-760(2850-2710) 673-667(2622-2616) 614-608(2563-2557) 
o 160 920-750(2870-2700) 700-540(2650-2490) 

o - 200 990-480(2940-2430) 439-423(2388-2372) 

0 

RADIOCARBON AGE BP 2560 CALIBRATED AGE: cal BC 793 
BP 2 42 

AGE BP 2640 CALIBRATED AGE: cal BC 809 
l BP 2758 cal 7 

Sample a and cal BC(cal BP) ranges: Sample o and cal BC(cal BP) ranges: 
o = 20 798-783(2747-2732) 
o = 110 801-769(2750-2718) 
o = 60 805-765(2754-2714) 673-667(2622-2616) 615-607(2564-2556) 

a = 80 809-760(2758-2709) 684-656(2633-2605) 639-550(2588-2499) 
o 100 818-754(2767-2703) 700-540(2650-2490) 
o = 120 830-520(2780-2470) 
o 160 892-882(2841-2831) 850-410(2800-2360) 

o = 200 910-400(2860-2350) 

20 820-804(2769-2753) 
o 40 829-801(2778-2750) 
o = 60 839-797(2788-2746) 
o 80 893-881(2842-2830) 848-793(2797-2742) 

o - 100 900-790(2850-2740) 
o = 120 910-770(2860-2720) 
o 160 976-964(2925-2913) 930-760(2880-2710) 684-656(2633-2605) 

638-550(2587-2499) 
o = 200 1000-520(2950-2470) 

RADIOCARBON AGE BP 2580 CALIBRATED AGE: cal BC 797 
cal BP 2776 RADIOCARBON AGE BP 2660 CALIBRATED AGE: cal BC 818 

BP 2 6 Sample o and cal BC(cal BP) ranges: 7 cal 7 

o = 20 802-792(2751-2741) Sample o and cal BC(cal BP) ranges: 

o = 40 805-784(2754-2733) o 20 830-808(2779-2757) 
o 60 809-770(2758-2719) o = 40 839-805(2788-2754) 
o = 80 819-765(2768-2714) 673-667(2622-2616) 614-608(2563-2557) o = 60 893-880(2842-2829) 848-801(2797-2750) 
o = 100 829-760(2778-2709) 684-656(2633-2605) 639-550(2588-2499) o = 80 901-797(2850-2746) 
o 120 838-755(2787-2704) 700-540(2650-2490) o = 100 910-790(2860-2740) 
o 160 900-480(2850-2430) 439-423(2388-2372) o = 120 920-790(2870-2740) 
o 200 920-400(2870-2350) o = 160 990-760(2940-2710) 673-667(2622-2616) 614-608(2563-2557) 

o = 200 1020-750(2970-2700) 700-540(2650-2490) 

0 
RADIOCARBON AGE BP 2600 CALIBRATED AGE: cal BC 801 

B ATE A E 68 828 cal BP 2750 RADIOCARBON AGE BP 2 : cal 0 CALI R D G 
BP 2 Sample o and cal BC(cal BP) ranges: cal 777 

a - 20 806-796(2755-2745) Sample o and cal BC(cal BP) ranges: 
a 40 809-793(2758-2742) o 

o =' 60 819-785(2768-2734) o 

o 80 829-770(2778-2719) o 

o = 700 838-765(2787-2714) 673-667(2622-2616) o 80 
o 120 892-881(2841-2830) 848-760(2797-2709) o 

638-550(2587-2499) o 120 
o - 160 910-520(2860-2470) o 760 
0 0 200 1040-760(2990-2710) 684-656(2633-2605) 638-550(2587-2499) 
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High-Precision Calibration o the 14C Time Scale 500-2500 BC 

TABLE 2-M 

859 

RADIOCARBON AGE BP 3340 CALIBRATED AGE: cal BC 1643 

l BP 592 

AGE BP 3420 CALIBRATED AGE: cal BC 170 
l BP 3689 ca 3 ca 

Sample o and cal BC(cal BP) ranges: Sample o and cal BC(cal BP) ranges: 
o = 20 1678-1619(3627-3568) 20 
o = AO 1686-1605(3635-3554) 40 

o 60 1734-1721(3683-3670) 60 

o = 80 1740-7523(3689-3472) 80 
o = 100 1750-1520(3700-370) 100 

o = 120 1852-1850(3801-3799) 120 

o = 160 7880-1440(3830-3390) 160 
o 200 1890-1420(3840-3370) 200 

0 0 

RADIOCARBON AGE BP 3360 CALIBRATED AGE: cal BC 1677 
BP 626 

AGE BP 3440 CALIBRATED AGE: cal BC 1746 
l BP 695 3 cal 

Sample o and cal BC(cal BP) ranges: 
3 ca 

Sample o and cal BC(cal BP) ranges: 
o = 20 1686-1636(3635-3585) 
o 40 173-1720(3683-3669) 1699-1620(3648-3569) 
o = 60 1740-1605(3689-3554) 1555-1542(3504-3491) 
o = 80 1747-1528(3696-3477) 
o = 100 1852-18119(3801-3798) 1760-1520(3710-3470) 

20 1856-1848(3805-3797) 1766-1739(3715-3688) 
o 40 1872-1841(3821-3790) 1814-1805(3763-3754) 1778-1695(3727-3644) 
o = 60 1878-1685(3827-3634) 
o 80 1883-1677(3832-3626) 
o too 1890-1640(3840-3590) 

o - 120 1872-1842(3821-3791) 1813-1806(3762-3755) 1780-1520(3730-31470) 

o = 160 1880-1510(3830-3460) 1476-1464(3425-3413) 
o 200 1910-1430(3860-3380) 

120 1910-1620(3860-3570) 
o - 160 1960-153(3910-3480) 
o 200 2030-1520(3980-3470) 

0 

RADIOCARBON AGE BP 3380 CALIBRATED AGE: cal BC 1685 
BP 6 4 

AGE BP 3460 CALIBRATED AGES: cal BC 1851, 1850, 1761 

l BP 800 710 99 3 cal 3 

Sample o and cal BC(cal BP) ranges: o and cal BC(cal BP) ranges: 
3 ca , 37 , 3 

o = 20 1735-1718(3684-3667) 1700-1676(3649-3625) a - 20 X873-1841(3822-3790) 1815-1804(37 64-3753) 1779-1745(3728-3694) 
o 40 1741-1639(3690-3588) a 40 1878-1739(3827-3688) 

o = 60 1747-1620(3696-3569) o 60 1883-1733(3832-3682) 1722-1696(36 71-3645) 
o 80 1853-1849(382-3798) 1763-1606(3712-3555) 1555-1542(3504-3491) o - 80 1889-1685(3838-36314) 
a = 700 1872-1842(3821-3791) 1813-1806(3762-3755) 1780-1530(3730-31480) o - 100 1910-1680(3860-3630) 
o = 120 1880-1520(3830-31470) o = 120 1940-1640(3890-3590) 

o 160 1890-1510(3840-3460) o 160 2019-2002(3968-3951) 1980-7610(39 3-3560) 1555-7543(3504-392) 
o = 200 1940-1440(3890-3390) o 200 2040-1520(3990-31470) 

RADIOCARBON AGE BP 3400 CALIBRATED AGES: cal BC 1733, 1721, 1697 
BP 68 646 6 

AGE BP 3480 CALIBRATED AGES: cal BC 1872, 1842, 1813, 1807, 1777 
BP 6 26 62 82 1 3 2, 3 cal 70, 3 

Sample o and cal BC(cal BP) ranges: 
3 cal , 375 1, 379 , 37 , 37 

Sample o and cal BC(cal BP) ranges: 
o = 20 1741-1683(3690-3632) o 

o 40 1747-1676(3696-3625) o 

o = 60 1853-1849(3802-3798) o 

o = 80 1872-1842(3821-3791) o 

o = 100 1880-1610(3830-3560) o 

o 120 1880-1530(3830-3480) o 

o = 160 1910-1520(3860-3470) o 

o 200 1960-1510(3910-3460) o 200 
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860 Gordon W Pearson and Minze Stuiver 

TABLE 2-N TABLE 2-0 

RADIOCARBON AGE BP 3500 CALIBRATED AGES: cal BC 1877, 1834, 1824, 1793, 1788 
l BP 742 826 8 7 7 7 

AGE BP 3580 CALIBRATED AGE: cal BC 1936 
l BP 3885 3 ca , 3 , 37 3> 3 3 3, 37 

Sample o and cal BC(cal BP) ranges: Sample o and cal BC(cal BP) ranges: 
o = 20 1884-1871(3833-3820) 20 

o = 40 1889-1759(3838-3708) a 

o = 60 1909-1746(3858-3695) o 

o = SO 1937-1740(3886-3689) o 

o = 100 1960-1730(3910-3680) o 

o = 120 2019-2002(3968-3951) o 

160 2040-1640(3990-3590) o 

o = 200 2133-2066(4082-4015) 

RADIOCARBON AGE BP 3520 CALIBRATED AGE: cal BC 1883 

cal BP 3832 
Sample o and cal BC(cal BP) ranges: 
o = 20 1889-1876(3838-3825) 

o = 40 1910-1871(3859-3820) 

o = 60 1938-1760(3887-3709) 
o = 80 1962-1746(3911-3695) 

o = 100 2019-2002(3968-3951) 
o = 120 2030-1730(3980-3680) 
o = 160 2123-2080(4072-4029) 
o = 200 2140-1620(4090-3570) 

1795-1786(37144-3735) 

RADIOCARBON AGE BP 35140 CALIBRATED AGE: cal BC 1888 
cal BP 3837 

Sample o and cal BC(cal BP) ranges: 
o = 20 1913-1882(3862-3830 
o = 40 1938-1877(3887-3826) 1835-1823(3784-3772) 1794-1787(3743-3736) 
o = 60 1963-1872(3912-3821) 1842-1776(3791-3725) 

o = 80 2019-2001(3968-3950) 1980-1760(3929-3709) 
o = 100 2030-1750(3980-3700) 
o = 120 2040-1740(3990-3690) 
o = 160 2133-2066(4082-4015) 2050-1680(4000-3630) 
o = 200 2182-2166(4131-4115) 21140-16140(14090-3590) 

4 

RADIOCARBON AGE BP 3560 CALIBRATED AGE: cal BC 1908 
cal BP 3857 

Sample o and cal BC(cal BP) ranges: 
o = 20 1941-1887(3890-3836) 

o = 40 7964-1882(3913-3831) 
o = 60 2019-2001(3968-3950) 

4- 8 6 - 

o = 80 
) 179 17 373 7(373 

2032-1872(3981-3821) 
o = 100 2040-1760(3990-3710) 
o = 120 2123-2080(4072-4029) 
o = 160 2140-1730(4090-3680) 
o 200 2190-1680(4140-3630) 

RADIOCARBON AGE BP 3600 CALIBRATED AGE: cal BC 1961 

cal BP 3910 
Sample o and cal BC(cal BP) ranges: 

o = 20 2022-1999(3971-3948) 1982-1932(3931-3881) 

o = 40 2032-1905(3981-3854) 
o = 60 2037-1888(3986-3837) 
o = 80 2124-2079(4073-4028) 2042-1883(3991-3832) 

o =100 2133-2065(4082-4014) 2050-1880(4000-3830) 1834-1824(3783-3773) 

1794-1787(3743-3736) 
o = 120 2140-1870(4090-3820) 1842-1777(3791-3726) 
o = 160 2200-1750(4150-3700) 

o = 200 2278-2233(4227-4182) 2210-1730(4160-3680) 1722-1696(3671-3645) 

0 

RADIOCARBON AGE BP 3620 CALIBRATED AGES: cal BC 2018, 2002, 1980 

cal BP 3967, 3951, 3929 
Sample o and cal BC(cal BP) ranges: 

o = 20 2033-1954(3982-3903) 

o = 40 2037-1934(3986-3883) 

o = 60 2124-2079(4073-4028) 2042-1906(3991-3855) 

o = 80 2133-2065(4082-4014) 2047-1888(3996-3837) 

o = 100 2140-1880(4090-3830 
o = 120 2183-2166(4132-4115) 2140-1880(4090-3830) 1834-1824(3783-3773) 

1794-1787(3743-3736) 

o = 160 2200-1760(4150-3710) 

o = 200 2290-1740(4240-3690) 

0 

RADIOCARBON AGE BP 3640 CALIBRATED AGE: cal BC 2032 
l BP 3981 ca 

Sample o and cal BC(cal BP) ranges: 

o = 20 2096-2089(4045-4038) 

o = 40 2125-2079(140714-14028) 
o = 60 2133-2065(4082-4014) 
o = 80 2138-1907(4087-3856) 

o = 100 2182-2166(4131-4115) 
o = 120 2200-1880(4150-3830) 
o = 160 2278-2233(4227-1+182) 
o 200 2320-1750(4270-3700) 
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High-Precision Calibration o the 14C Time Scale 500-2500 BC 

TABLE 2- 

861 

RADIOCARBON AGE BP 3660 
CALIBRATED AGE: cal BC 2037 

cal BP 3986 

RADIOCARBON AGE BP 3740 CALIBRATED AGES: cal BC 2181, 2166, 

cal BP 4130 4115 4091 

Sample o and cal BC(cal BP) ranges: 

, , 

Sample o and cal BC(cal BP) ranges: 
414 20 21 6-21 -X7086) 

o = 

o = 

o = 

o = 

o = 

o = 

o = 

o = 

40 
60 
80 

100 
120 
160 

200 

2133-2064(4082-4013) 
2138-1959(4087-3908) 
2183-2166(4132-4115) 
2200-1910(4150-3860) 
2200-1890(4150-3840) 
2290-1880(4240-3830) 
2340-1760(4290-3710) 

2048-2017(3997-3966) 2004-1978(3953-3927) 

2142-1935(4091-3884) 

1834-1824(3783-3773) 1794-1787(3743-3736) 

0 

a 

o 

60 
o - 80 

o 100 

o - 120 

o = 160 
o = 200 

9 5 

2202-2132(4151-4081) 
2279-2232(4228-4181) 
2289-2037(4238-3986) 

2320-2030(4270-3980) 
2340-2020(4290-3970) 
2460-1940(4410-3890) 
2470-1890(4420-3840) 

2209-2122(4158-1107i) 

2003-1979(3952-3928) 

RADIOCARBON AGE BP 3680 
CALIBRATED AGES: cal BC 2123, 

cal BP 4072 

2042 

4029 3991 

AGE BP 3760 CALIBRATED AGES: cal BC 2195, 

cal BP 4144 4105 4096 

Sample o and cal BC(cal 
BP) ranges: 

8 48 6 - 

, , 

, , 

Sample o and cal BC(cal BP) ranges: 

-2142 2-40 20 220 41 1 

o = 
o = 

o = 

o = 

o 

o = 

o = 

o 

40 

60 
80 
100 

120 
160 
200 

(3997 5) 
2134-2061(4083-4010) 20 39 

2138-2031(4087-3980) 

2183-2165(4132-4114) 2143-2017(4092-3966) 

2795-1959(4144-3908) 
2200-1940(4150-3890) 

2279-2233 (14228-4182) 2210-1910(4160-3860) 

2320-1880(4270-3830) 
2153-2423(4402-4372) 2400-7870(4350-3820) 842-1777(3791-3726) 

o = 
o = 

o = 
o = 

o = 

o = 

60 

80 
100 
120 

160 
200 

3 ( ) 5 9 

2279-2232(4228-11781) 
2289-2133(4238-4082) 
2377-2122(4266-4071) 

2340-2040(4290-3990) 
2453-2423(4402-4372) 
2460-1960(4410-3910) 
2470-7910(4420-3860) 

2068-2047(4017-3996) 
2081-2042(4030-3991) 

2100-2030(4350-3980) 

0 

RADIOCARBON AGE BP 3700 CALIBRATED ACES: cal BC 2133, 

cal BP 4082 4016 3996 

AGE BP 3780 CALIBRATED AGE: cal BC 2202 

l BP 4151 

, , 

ca 

Sample o and cal BC(cal BP) ranges: 
Sample o and cal BC(cal BP) ranges: 

a 20 2138-2119(4087-4068) 

20 

o = 40 2184-2165(4133-114) 
o = 

60 2195-2031(4144-3980) 
o = 

80 2202-2017(4151-3966) 
o = 

100 2279-2232(4228-4181) 
o = 

a 

o 

o = 160 

o 

o = 200 >2490-1940(>4440-3890) 

0 

RADIOCARBON AGE BP 3720 
CALIBRATED AGE: cal BC 2138 

cal BP 4087 

Sample a and cal BC(cal BP) ranges: 

o 20 2186-2164(4135-4113) 2143-2132(4092-4081) 2071-2046(4020-3995) 

o = 40 2195-2121(4144-4070) 2081-2041(4030-3990) 

o 60 2202-2036(4151-3985) 

o 80 2279-2232(4228-4181) 2209-2031(4158-3980) 

o = 100 2290-2020(4240-3970) 2003-1979(3952-3928) 

o = 120 2320-1960(4270-3910) 

o 160 2453-2423(4402-4372) 2400-1910(4350-3860) 

0 = 200 2460-1880(4410-3830 

RADIOCARBON AGE BP 3800 CALIBRATED AGES: cal BC 2278, 2233, 2209 

cal BP 4227, 4182, 4158 

Sample o and cal BC(cal BP) ranges: 

o 20 2290-2201(4239-4150) 

o = 40 2320-2194(4269-4143) 2157-2146(4106-4095) 

o 60 2344-2180(4293-4129) 2167-2142(4116-4091) 

o = 80 2453-2423(41+02-4372) 2399-2137(4348-4086) 

o = 100 2460-2130(4410-4080) 2068-2047(4017-3996) 

o = 720 2460-2120(4410-4070) 2080-2042(4029-3991) 

o 160 2470-2030(4420-3980) 

o = 200 >2490-1960(>4440-3910) 
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