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T
he 

14C
 m

easurem
ents presented here are derived from

 decade/hi- 
decade contiguous sam

ples of m
ainly Irish oak. T

he decade sam
ple m

ea- 
surem

ents 
I 

surem
ents w

ere com
bined 

and are presented w
ith hi-decade m

easure- 
m

ents in T
able 2 and also separately in T

able 3. Since the announcem
ent of 

the continuous E
uropean dendrochr0nol0'c sequence in 

984 
1 

Pilcher et 
al 

1984 
the entire sequence in the B

C
 era has been re-w

orked and den- 
drochronologicallY

 checked and is totally internally consistent. T
he links 

w
ith the G

erm
an chronologies have further been confirm

ed by cross-dat- 
ing, betw

een established chronologies from
 N

orth G
erm

any, E
ngland, and 

N
orthern Ireland 

Pilcher et al 1984. T
here are >

700 trees in the section 
of chronology from

 116 
B

C
 to 5289 B

C
 and over m

ost of this tim
e span the 

replication 
is very good. T

he justification for the chronology at the few
 

' g 
rem

aining places w
here replication is w

eakest 
is given 

B
aillie, Pilcher &

 
Pearson, 1983, B

row
n et al 

1986 
. 

Som
e 7000 years of Irish oak have now

 been 
S 

0 
Y

 
m

easured as decade or 
hi-decade contiguous sam

ples, providing the longest single high-Precision 
calibration of the 14C

 tim
e scale and the results are illustrated in Figure 1. 

A
lthough m

uch of it has been published before 
Pearson &

 B
aillie 

1983; 
Pearson 

Pilcher &
 B

aillie 
1983 

all m
easurem

ents have been recalculated 
using updated corrections to give im

proved accuracy. D
uplicate analyses 

on 
m

any 
sam

ples 
have 

allow
ed 

reduction 
in 

their 
quoted 

precision 
although this w

as show
n above to be possibly underestim

ated by ca 23%
. 

T
ables 2 and 3 give the laboratory num

ber of the hi-decade/decade sam
ple 

respectively, together w
ith the center dendro-Y

ear and its 14C
 age in years 

B
P based on the L

ibbY
 half-life of 5568 Y

ears. A
lso included are the equiva- 

lent L
 values and one standard deviation error lim

its on both the 
14C

 age 
and 

L
 

values, ; this is the estim
ated error and includes all correction errors 

together w
ith the counting statistics; it does not include the error m

ultiplier 
discussed above. 

T
he international validity of any calibration can only be proved by the 

independent analysis of other absolutely dated w
ood sam

ples from
 other 

parts of the w
orld. If the agreem

ent betw
een tw

o such data sets is w
ithin 

statistical exPectation 
then it seem

s reasonable that such a calibration 
w

ould be m
ore internationally acceptable. Such a com

parison is possible 
over 4500 tears of calibration betw

een B
elfast and Seattle. Som

e 214 m
ea- 

surem
ents w

ere com
pared and the resulting differences closely fit a G

aus- 
sian distribution w

ith a standard deviation of 25.6 Y
ears 

Stuiver &
 Pearson 

1986 
and a m

ean difference of 0.6 Y
ears. T

his agreem
ent show

s that no 
significant bias exists. T

he replicate analyses as discussed above suggest an 
error m

ultiplier of ca 1.23 for the B
elfast data. A

 sim
ilar approach yields an 

overall error 1.6 tim
es the standard deviation in com

bining statistics for the 
Seattle data 

Stuiver &
 Pearson 

1986). A
pplication of these error m

ulti- 
pliers 

result in an average standard deviation of the 
214 Points of 22.9 

Y
ears. T

hus, the Seattle and B
elfast overall laboratory Precision accounts 

for nearly the entire variability found betw
een both data sets. 

C
O

N
C

L
U

SIO
N

 

l of the natural 14C
 variation curve w

ill be of considerable 
T

he fine detail 
interest to m

any w
orkers in astrophysics 

solar physics, geophysics, etc, but 

1
 

lost im
m

ediate use w
ill be as a high-Precision 

4C
 tim

e-scale 
perhaps the n 
calibration. 

It has been show
n above that it is now

 possible by com
bining Seattle 

and B
elfast data to provide an internationally acceptable calibration curve 

w
ithin a 

1 
envelope of ca ±

 14 Y
ears, covering a tim

e period of som
e 4500 

Y
ears. T

he rem
aining B

elfast curve from
 2500-5210 

B
C

 w
ould be valid 

using an error m
ultiplier of 1.23 to give an average calibration band-w

idth 
of <

 ±
 20 Y

ears. 
T

he 
high-precision curve 

is essential for converting 
high-Precision 

analY
sis and it has already proved useful in sorting out som

e archaeologic 
dating problem

s from
 the late B

ronze age /early Iron age w
here the calibra- 

tion curve is alm
ost horizontal from

 400-800 B
C

. Sam
ples dated ca 2350 B

P 
eg, w

ith precisions of ca 
±

 100 Y
ears could not be converted to a calendar 

age band w
ith any greater resolution than 480 Y

ears (750-270 B
C

). U
sing 

high-precision m
easurem

ent ca 
±

 20 Y
ears this band w

idth for the above 
sam

ple can be reduced to alm
ost 

1 0 Y
ears. Single high-Precision analysis of 

sam
ples can give calendric band w

idths w
hich are sim

ilar to the 14C
 quoted 

error range over considerable portions of the calibration. 
1986 

can give narrow
 calen- 

T
he use of `w

iggle m
atching' 

Pearson, 
dric band w

idths for 
certain sam

ples w
ith 

a know
n deposition rate or 

grow
th period w

here w
iggles w

ould norm
ally cause the reporting of large 

calendric band w
idths. 

T
hus 

it can be concluded that high-Precision analysis can provide fine 
calendric resolution to the archaeologic chronology, providing, of course , 
the sam

ples subm
itted have the sam

e credentials in term
s of precise associa- 

tion and integrity, allow
ing for correct interpretation. 
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Fig 1A 
Figs 1A-10. Radiocarbon time-scale calibration from AD 1840 to 5210 BC 
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TABLE 2E TABLE 2F 

cal AD/BC 014C Radiocarbon AD/BC A1C Radiocarbon cal 

BP age BP cal BP BP BP age BP 

BC 2570 48.3 ± 1.4 11 2.6 BC 20 BC 19 

BP BP 

BC 25901 43.8 ± 1.4 4061 ± 11 BC 3130 56.9 + 2.0 4492 + 15 BC 3670 78.1 ± 2.4 4857 ± 18 BC 4210 94.8 ± 2.3 5258 + 17 

BP 4540 BP 5080 BP 5620 BP 6160 

BC 2610 45.3 ± 2.3 4015 ± 18 BC 3120 53.9 + 1.8 4534 + 14 BC 3690 79.4 ± 2.4 4861 ± 18 BC 4230 86.5 ± 2.2 5339 ± 16 

BP 4560 BP 5100 BP 5640 BP 6180 

802630 40.1 ± 1.3 4130 ± 10 BC 3170 63.3 ± 2.4 4482 ± 18 BC 3710 69.6 ± 2.4 4959 ± 18 BC 4250 78.6 ± 2.2 5417 ± 16 

BP 4580 BP 5120 BP 5660 BP 6200 

802650 50.8 ± 1.8 4072 ± 14 BC 31901 59.3 + 2.0 4532 + 15 BC 3730 70.5 ± 2.4 4972 ± 18 BC 4270 80.2 ± 2.3 5424 ± 17 

BP 4600 BP 5140 BP 5680 BP 6220 

BC 2670 43.3 ± 1.6 4149 ± 12 BC 3210 60.3 ± 2.1 4544 + 16 BC 3750 71.2 ± 2.4 4941 ± 18 BC 4290 87.2 ± 2.3 5392 ± 17 

BP 4620 BP 5160 BP 5700 BP 6240 

BC 2690 51.3 ± 1.6 4107 ± 12 BC 32301 66.8 ± 1.6 4514 + 12 BC 3710 83.8 ± 2.3 4912 ± 11 BC 4310 89.4 + 2.0 5395 ± 15 

BP 4640 BP 5180 BP 5720 BP 6260 

BC 2710 41.8 ± 1.6 4199 ± 12 BC 32501 16.9 ± 1.7 4458 + 13 BC 3790 70.4 ± 2.4 5031 ± 18 BC 4330 90.3 ± 2.2 5408 ± 16 

BP 4660 BP 5200 BP 5740 BP 6280 

BC 27301 54.4 ± 1.2 4121 ± 9 BC 3270 77.1 ± 2.3 4476 + 17 BC 3810 74.5 ± 2.3 5020 ± 17 BC 4350 81.9 ± 2.0 5489 ± 15 

BP 4680 BP 5220 BP 5760 BP 6300 

BC 2750 54.7 ± 1.6 4144 ± 12 BC 3290 80.3 ± 1.9 4471 + 14 BC 3830 63.9 ± 2.0 5119 ± 15 BC 4310 73.7 + 1.9 5570 ± 14 

BP 4700 BP 5240 BP 5780 BP 6320 

BC 2770 57.0 ± 2.1 4141 ± 16 BC 3310 78.4 + 1.9 4505 + 14 BC 3850 73.0 ± 1.5 5070 ± 11 BC 4390 18.2 ± 2.2 5556 ± 16 

BP 4120 BP 5260 BP 5800 BP 6340 

BC 2190 41.0 ± 1.7 4237 ± 13 BC 3330 79.4 ± 1.9 4517 ± 14 BC 38705 17.2 ± 1.1 5058 ± 13 BC 4410 75.9 + 2.1 5592 + 16 

BP 4740 BP 5280 BP 5820 BP 6360 

BC 2810 62.3 ± 1.7 4140 ± 13 BC 3350 73.9 + 1.9 4577 ± 14 BC 38905 85.7 ± 1.8 5014 ± 13 BC 4430 83.3 ± 2.2 5551 ± 16 

BP 4760 BP 5300 BP 5840 BP 6380 

BC 28301&f 72.4 ± 1.1 4083 ± 8 BC 3370 70.3 + 2.4 4624 + 18 BC 39105 84.9 ± 1.6 5040 ± 12 BC 4450 86.6 + 2.2 5552 + 16 

BP 4780 BP 5320 BP 5860 BP 6400 

BC 2850` 75.6 ± 1.5 4079 ± 11 BC 3390 58.7 ± 2.1 4731 + 16 BC 39305 87.2 ± 1.6 5042 ± 12 BC 4470 77.3 ± 2.2 5640 ± 16 

BP 4800 BP 5340 BP 5880 BP 6420 

BC 28103 67.1 ± 1.7 4162 ± 13 BC 310 66.5 ± 2.4 4691 ± 18 BC 39505 83.5 ± 1.6 5089 ± 12 BC 4490 79.5 + 2.2 5643 + 16 

BP 4820 BP 5360 BP 5900 BP 6440 

BC 2890 59.7 ± 1.7 4237 ± 13 BC 3430 72.4 ± 2.4 4666 + 18 BC 3970' 81.6 c 1.6 5122 ± 12 BC 4510 78.8 ± 2.3 5668 ± 17 

BP 4840 BP 5380 BP 5920 BP 6460 

BC 2910 57.7 ± 1.6 4272 
= 

12 BC 3450 75.0 ± 2.3 4666 ± 11 BC 3990 78.6 ± 2.0 5164 ± 15 BC 4530 77.9 ± 2.3 5694 ± 11 

BP 4860 BP 5400 BP 5940 BP 6480 

BC 2930 46.0 ± 1.7 4381 ± 13 BC 3410 77.2 } 2.4 4669 + 18 BC 4010 69.1 ± 1.9 5250 ± 14 BC 4550 78.0 ± 2.3 5113 + 17 

BP 4880 BP 5420 BP 5960 BP 6500 

BC 2950 46.1 ± 1.7 4399 ± 13 BC 3490 82.3 ± 2.6 4651 + 19 BC 4030 18.9 1 1.8 5201 ± 13 BC 4510 83.0 + 2.4 5695 ± 18 

BP 4900 BP 5440 BP 5980 BP 6520 

BC 2970 50.1 ± 2.4 4388 ± 18 BC 3510 75.6 ± 2.5 4720 
= 

19 BC 4050 66.8 ± 1.7 5311 ± 13 BC 4590 79.4 ± 2.3 5141 ± 17 

BP 4920 BP 5460 BP 6000 BP 6540 

BC 2990 54.1 ± 1.8 4377 ± 14 BC 3530 11.8 ± 2.5 4768 + 19 BC 4070 72.4 ± 1.9 5288 ± 14 BC 4610 79.9 + 2.2 5757 + 16 

BP 4940 BP 5480 BP 6020 BP 6560 

BC 3010 60.9 ± 1.9 4345 ± 14 BC 3550 68.4 ± 2.5 4813 ± 19 BC 4090 73.3 ± 1.9 5301 ± 14 BC 4630 19.9 ± 2.2 5176 ± 16 

BP 4960 BP 5500 BP 6040 BP 6580 

BC 3030 58.2 ± 1.7 4385 ± 13 BC 3510 74.4 + 2.7 4187 + 20 BC 4110 76.0 ± 2.4 5300 ± 18 BC 4650 91.1 ± 2.6 5713 ± 19 

BP 4980 BP 5520 BP 6060 BP 6600 

BC 3050 51.4 ± 1.7 4456 ± 13 BC 3590 85.3 ± 2.1 4726 ± 20 BC 4130 83.9 ± 2.4 5261 ± 18 BC 4670 86.7 + 2.3 5165 + 17 

BP 5000 BP 5540 BP 6080 BP 6620 

8C3070 58.5 ± 1.8 4421 1 14 BC 3610 85.2 + 2.7 4746 + 20 BC 4150 80.3 ± 2.8 5307 ± 21 BC 4690 85.2 ± 2.2 5195 ± 16 

BP 5020 BP 5560 BP 6100 BP 6640 

8C3090 60.3 ± 2.1 4421 ± 16 BC 3630 80.3 ± 2.7 4802 + 20 BC 4170 76.2 ± 2.1 5351 ± 16 BC 4710 90.2 + 2.2 5778 + 16 

BP 5040 BP 5580 BP 6120 BP 6660 
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TABLE 3B 

G W Pearson R Pzlcher M G Baillz'e D M Corbett and F Qua 

cal AD/BC Ai'C Radiocarbon AD/BC 

cal BP age BP BP BP 

BC 545 -4.1 ± BC 20 

BP BP 

BC 555 -7.3 ± 2.0 2493 ± 16 BC 2375 32.1 ± 2.7 3949 ± 21 

BP 2505 BP 4325 

BC 565 -6.6 ± 2.0 2497 ± 16 BC 2395 39.7 ± 2.7 3909 ± 21 

BP 2515 BP 4345 

BC 575 -8.0 ± 2.0 2518 ± 16 BC 2415 39.9 ± 2.7 3921 ± 21 

BP 2525 BP 4365 

BC 585 -3.5 ± 2.2 2491 ± 18 BC 2425 49.8 ± 1.8 3861 ± 14 

BP 2535 BP 4315 

80 595 -1.3 ± 2.2 2483 ± 18 BC 2435 42.8 ± 2.7 3924 ± 21 

BP 2545 BP 4385 

BC 605 -4.8 ± 2.2 2521 ± 18 BC 2825 70.2 ± 2.4 4095 ± 18 

BE 2555 BP 4775 

BC 615 0.2 ± 2.0 2491 ± 16 BC 2835 76.4 ± 2.4 4058 ± 18 

BP 2565 BP 4785 

BC 625 1.4 ± 2.0 2491 ± 16 BC 2845 76.7 ± 2.4 4066 ± 18 

BP 2575 BP 4195 

BC 635 0.6 ± 2.0 2501 ± 16 BC 2855 67.5 ± 2.4 4144 ± 18 

BP 2585 BP 4805 

BC 645 6.1 ± 1.8 2473 ± 14 BC 2865 66.3 ± 2.4 4163 ± 18 

BP 2595 BP 4815 

BC 1115 10.9 ± 2.5 2891 ± 20 BC 2875 68.0 ± 2.4 4160 ± 18 

BP 3065 BP 4825 

BC 1125 9.5 ± 2.5 2912 ± 20 BC 2885 64.1 ± 2.4 4199 ± 18 

BP 3015 BP 4835 

BC 1135 6.6 ± 2.6 2945 ± 21 

BP 3085 

Legend 

cal AD BC 
. Mid-point of single decade sample cal BP 

A eacY-X 
&4C = 

srv - 1 1000° . O 00 
AABS 

calculated using the 14C age ± 1r 
Stuiver & Polach, 1977) 

Radiocarbon 
: Age of single decade sample ± 1 a age BP 
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