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Precision 

14C
 analyses 

have 
been perform

ed on sam
ples com

prising 
1 

to 
4 

annual rings from
 the south-central E

uropean dendrochronologic sequence of sub-fossil oak 
w

ood covering the period 1930 to 3100 B
C

. A
part from

 a m
ajor deviation in the 29th century 

B
c the 14C

 fluctuations have am
plitudes of ca 

1 O
%

o and a possible periodicity of 90 Y
ears. A

 14C
 

Peak at 2190 
B

C
 has a rise- and decay-tim

e of <
20 Y

ears indicating rather abrupt changes in the 
production rate of 14C

. T
he 

14C
 calibration curve derived from

 these data can be used for 
precise dating of the E

arly B
ronze A

ge in the N
ear E

ast. 

T
he 3rd m

illennium
 B

C
 is that earl 

historic period to w
hich 14C

 dating 
can m

ake a positive contribution. It covers roughly, the tim
e from

 D
ynasty 

I to the beginning of D
ynasty X

II in E
gypt and the D

ynasties of Sum
er and 

A
kkad in M

esopotam
ia, viz, a period during w

hich absolute historic dates 
are by no m

eans secure. Precision 14C
 dating properly applied to archaeo 

logic c sites and events in the N
ear E

ast, could thus be used to refine the 
historical tim

e scale for this E
arly B

ronze A
ge period. 

W
ith this objective in m

ind, a high-Precision calibration curve for 14C
 

dates is being constructed for the tim
e span 1930 to 3100 B

C
. From

 a geo- 
physical 

point of view
, 

this period (1900-2800 
B

C
 

is 
also of interest 

because it has been reported as show
ing no large fluctuations in 14C

 
Suess , 

1980; Pearson Pilcher &
 B

aillie 
1983 

. B
Y

 analyzing individual annual tree 
rings from

 a dendrochronolo 
'callY

-dated sequence 
it w

as hoped to gain 
m

ore insight into the nature of such a ccquiet Period of 14C
 Production. 

T
he sam

ples investigated w
ere annual rings taken from

 the south-cen- 
tral E

uropean sub-fossil oak sequence 
B

ecker, 1979) w
hich has recently 

been dated absolutely by cross-calibration w
ith a sim

ilar Irish oak series 
Pilcher et al 

1984 
. In cases w

here the rings w
ere narrow

, 2 to 4 rings w
ere 

com
bined for a sam

ple; otherw
ise single annual rings w

ere used. T
he spac 

ing betw
een sam

ples w
as 10 or 20 Y

ears 
but several interm

ediate sam
ples 

w
ere also m

easured to define the trends w
ith 

eater precision. For the 
' 

purpose of constructing a calibration curve for 14C
 dates 

the use of inte- 
grated sam

ples of, say, 20 annual rings m
ay be m

ore appropriate 
eg, Pear- 

soh 
B

aillie 
1 983 

but since details of short-term
 variations in 14C

 w
ould 

&
 

thus be lost individual rings w
ere preferred. 

T
he sam

ples w
ere reduced to m

atchstick-size pieces and purified by 
the de V

ries m
ethod, 

w
ere extracted respectively w

ith 2%
 H

C
1 

2%
 

vaz, they w
e 

a0H
 

and 
%

 
H

C
1 at 70°C

 overnight. T
he w

eight loss w
as norm

ally ca 
N

 
o 

50%
. . T

ests show
ed that only 

1%
 by w

eight could be rem
oved by addi- 

tional 
ca 

extraction w
ith ethanol /benzene and ethanol in a soxlett. Since it has 

repeatedly 
been 

show
n 

that 
this 

organically 
soluble 

m
atter 

cannot 
influence the results noticeably 

T
ans 

de 
on 

&
 M

ook 1978), the pro- 
cedure 

eg 
cedure w

as not applied to the bulk of the sam
ples. 

T
he purified w

ood w
as converted to carbon dioxide w

hich after puri- 

fication 
w

as m
easured in a gas proportional counter for at least tw

o peri- 
ods of 3 or 4 days. T

he 
13C

 content of the counter gas w
as determ

ined 
before and after counting. T

he statistical uncertainty 
f 

14C
 

o 
the 

analY
ses 

w
as in the order of 

° 
w

hile the com
bined error in 

2%
o, 

t he determ
ination of 

gas volum
e and the uncertainty in the connections for differences in purity 

of the gas is estim
ated to be ca 0. °o. T

his latter error thus contributes only 
1 or 2 Y

ears to the inaccuracy of the derived age. A
t present, the count rate 

of the N
B

S oxalic acid standard is know
n w

ithin +
 

_ 0.5oo, w
hsle the ratio to 

o 
the H

eidelberg enriched standard, 
A

H
db.95A

ox =
 

1 0. 1 994 
+

 
_ 

.006. T
he 

ratio betw
een the old and new

 N
B

S oxalic acid, both norm
alized to b13C

 

19° 
as m

easured in this counter is 
1. 

. 
00 

2884 
+

 
_ 

0009 
w

hich com
pares 

w
ell w

ith the average obtained by nine different laboratories, viz>
 1.2893 +

 
_ 

.0004 
M

ann 
1983). 

A
n error in the estim

ate of the activity of the N
B

 S oxalic acid as w
ell as 

an error in the background value can cause a system
atic difference betw

een 
analyses done in different counters and especially in different laboratories 
T

he intercalibration of laboratories rem
ains a problem

 and system
atic dif- 

ferences of 
0 to 30 Y

ears are probably n 
2 

of unusual. 
T

he results obtained thus far are listed in T
able 1. In Figure 1 

the con- 
ventional 14C

 age is plotted against the dendrochron01o' c date of the w
ood 

sam
ples. B

etw
een 

800 and 2900 B
C

 a relatively 
a rg 

1 
1 

e deviation in the 
4C

 
content occurs 

but for the rest of the m
illennium

 (1900-2800 
B

C
 

the 
am

plitude of the 14C
 fluctuations is sm

all. In Figure 2 
the deviations from

 
the average trend in 14C

 are plotted to reveal the nature of these m
edium

- 
term

 variations. Som
e of the scatter in the curve w

ill be due to the analytical 
uncertainty of ca 

for the individual points, 
2° 

but in those 
0o 

cases w
here 

deviations from
 the m

ean are substantiated by several m
easurem

ents 
the 

"w
iggles" m

ust be accepted as real. E
xcept for the m

ajor fluctuation dur 
ing the 29th century B

C
, the am

plitudes are ca 10°0. 
T

o investigate w
hether distinct periodicities occur, tthe series w

as sub- 
jected to Fourier analysis. T

he lim
ited num

ber of points and their unequal 
sPacinghow

ever 
com

plicates the analysis and the results are influenced by 
the specific procedure adopted. N

evertheless 
a predom

inant period of ca 
90 

ears does seem
 to em

erge for our data covering the 3rd m
illennium

 B
 

y 
c. 

T
his is in contrast w

ith the tim
es during w

hich larger fluctuations occur, eg, 
in the 2nd m

illennium
 A

D
 w

hen am
plitudes of 00and a period 

2 
of 

0o 
ca 200 

years are obvious 
de V

ries 
1958' Stuiver, 198 

or during the 
1 st m

illen- 
nium

 A
D

 and the 4th m
illennium

 
B

C
 w

hen a 
of 

1 50-1 80 Y
ear 

periodicity 
s 

has been observed 
B

runs 
M

i nnich 
&

 B
ecker, 

1 
e 

d 
on 

&
 M

oo k 
1980. U

sing his ow
n data Suess 

1980 
found a predom

inant period of 202 
9
3
5
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ee
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40
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 2

32
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C
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de
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 s
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ak
 a

t 
21

90
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as
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TABLE 2 
Difference between 14C contents of annual rings from an oak grown in northern 

Netherlands 53°N Lat and a pine grown in Cape Town 34°S Lat . 

Dendroyear 
Dutch 

OlaC 
Town Pine 
Dial 

1840 -5.0 + 1.7 8.6 + 2.6 

1850 -4.2 + 1.7 6.2 + 2.0 

1860 -4.8 + 1.7 8.9 + 2.3 

1870 -2.8 + 1.5 2.1 

1879-80 -5.5 + 1.6 9.9 + 1.8 

1890 -7.6 + 1.6 1.9 

Ave 

4500 

4400 

4300 

a 4200 
m 

w 
e 4100 
Q 

4000 

3900 

3800 

3700 

3600 

DENDROYEAR BC 

4.56 + 0.85 

Fig 1. Conventional 14C age plotted against the dendro-age of oak wood from southern 
Germany (48°N Lat). 

3100 3000 2900 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 
20 20 

0 

-10 

10 

0 

i i 1 I i 1_10 

3100 3000 2900 2800 2700 2600 2500 2400 2300 2200 2100 2000 1900 

DENDROYEAR BC 

Fig 2. Deviations from the mean trend in the 14C content between 1930 and 3100 BC 
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Fig 3. Fluctuations in the '"C content between 2140 and 2320 BC 
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