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INTRODUCTION 

Radiocarbon calibration data derived from German oak chronologies, ranging back to 7200 BC, 
have been published in the previous Calibration Issue (Stuiver & Kra 1986). In recent years, the 
German oak chronology has been extended to 7938 BC (Becker, this issue). For earlier intervals, 
tree-ring chronologies must be based on pine, because oak re-emigrated to central Europe at the 
Preboreal/Boreal transition, at about 8000 BC. We have established a 1784-yr pine chronology 
centered in the Preboreal, and have linked it tentatively to the absolutely dated oak master. We 
present here calibration data based on this link, for the age range, 7145-9439 BC. 

CHRONOLOGIES 

The age range, 7145-7875 BC, is represented by the oak chronology, `Main 9'. The 14C analyses 
are spaced unevenly, as some of them were performed on floating sections, which later were 
integrated into the absolute chronology. The age range, 7833-9439 BC, is covered by the 1784-yr 
pine chronology. In an earlier publication, we derived a minimum absolute age of this series with 
respect to the absolute oak master by inspection of the century-type 14C oscillation at the respective 
ends of the chronologies (Becker, Kromer & Trimborn 1991). Since then, a tentative link based 
on ring-width pattern has been found (see Becker 1992) leading to a shift of 74 yr toward older 
ages with respect to the minimum position. We calculated the calibration data based on this 
tentative link (Fig. 1, Table 1). 

WOOD PRETREATMENT 

All wood samples were chopped to 2-4 mm pieces and pretreated using the acid-alkali-acid (AAA) 
procedure; for the pine samples, resins were removed prior to the AAA treatment by an overnight 
soxhlet extraction (cyclohexane/methanol 2:1). Our adaption of the AAA sequence is as follows: 
4% NaOH solution at 80°C overnight, 4% HCl at 80°C for 30 min, rinsing with hot water, 4% 
NaOH at 80°C for 30 min (rinsing and NaOH steps repeated up to three times until the solution 
becomes sufficiently transparent), 4% HCl at 80°C for 30 min and, finally, rinsing to pH 7. The 
yield of this procedure is between 40 to 60% by weight. Generally, we used 2-10 rings for a 
sample. 

MEASUREMENTS 

The samples (4g C) were counted in CO2 proportional counters for 7-10 days. All ages are 
normalized to oxalic acid and are corrected for isotope fractionation (Stuiver & Polach 1977). 
Generally, the 1 a error is between 20 and 30 yr. 
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CALIBRATION CURVES 

Calibration curves based on the German oak and pine chronologies are shown in Figure 1A-E. As 

explained above, the calibrated ages prior to 7800 BC are tentative, as more trees are needed to 

improve the link of the two chronologies. 

Throughout the age interval covered by the series, strong 14C oscillations are apparent; the 

corresponding 14C age plateaus occur at 8250, 8750, 9600 and 10,000 BP. The latter corresponds 

to the end of the Younger Dryas event, preventing an accurate calibration of this important tran- 

sition to the Holocene. However, from stable isotope measurements of the pine series (Becker, 

Kromer & Trimborn 1991) and based on the link discussed above, we obtain an age of 11,050 cal 

BP for the beginning of climatic amelioration in central Europe. 
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Fig, 1A-E. Calibration curves based on the German oak and pine chronologies 
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TABLE 1. Calibration data for the age range, 7200-9400 BC. The calibrated ages prior to 7800 BC 

are tentative (see text). 
14 14 

Lab. no. Cal BC C BP C Q 

13511 -9439 10051 4 

13512 -9429 10039 3 

13525 -9409 10090 4 

13526 -9389 10023 4 

10567 -9385 10033 4 

10568 -9355 10009 4 

12888 -9323 10065 4 

12945 -9309 10040 4 

12959 -9304 10017 4 

12960 -9289 10069 3 

12964 -9279 10049 4 

12987 -9259 9931 4 

14220 -9254 10046 3 

12988 -9239 9963 4 

14159 -9229 10055 3 

12999 -9219 10023 3 

13000 -9199 10058 4 

12967 -9194 10012 5 

12968 -9184 10030 4 

12981 -9174 10017 4 

9097 -9159 9950 3 

12982 -9159 10055 3 

9098 -9144 9993 3 

9118 -9127 9934 3 

9119 -9107 9963 3 

9126 -9087 9939 3 

9127 -9067 9939 4 

9134 -9047 9837 3 

9810 -9042 9816 3 

3 

22 3 

9135 -9022 9751 

20 3 

9807 -9007 9665 3 

3 

3 

13009 -8989 9673 4 

9836 -8983 9670 3 

13010 -8974 9690 4 

9837 -8972 9665 3 

13059 -8954 9662 3 

13087 -8936 9631 4 

9844 -8925 9637 3 

9853 -8911 9564 3 

3 

13088 -8866 9605 4 

9865 -8855 9613 3 
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TABLE 1. (Continued) 

Lab no. Cal BC 14C 
BP 

13094 -8844 9529 3 

13016 -8829 9509 4 
13017 -8809 9579 4 

13018 -8794 9584 3 

3 

2 

3 

2 

2 

2 

3 

3 

3 

3 

3 

8911 -8573 9474 4 

4 

4 

8977 -8525 9462 3 
8957 -8508 9463 4 

8978 -8495 9458 3 

8970 -8473 9455 4 

9026 -8468 9410 2 
8971 -8458 9405 4 

2 

2 

9064 -8433 9454 3 

9154 -8418 9394 3 

9160 -8403 9348 3 

3 

3 
9192 -8358 9354 4 

9199 -8345 9307 4 

10001 -8335 9266 3 

10002 -8315 9191 3 

10191 -8305 9293 4 

10003 -8295 9285 3 

10191 -8285 9274 4 

10004 -8275 9342 3 

10010 -8255 9254 3 

10011 -8235 9220 3 

10035 -8215 9243 3 

10036 -8195 9222 3 

10090 -8175 9186 3 

10091 -8145 9220 3 

10097 -8135 9179 3 

10098 -8115 9164 3 
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TABLE 1. (Continued) 

Lab no. Cal BC 14C BP e14c 

10115 -8095 9191 3 

3 

3 

3 

3 

3 

3 

8676 -8034 8991 4 

9036 -8024 8963 3 

3 

93 

6 

3 

12920 -7850 8875 5 

9769 -7833 8856 3 

9513 -7875 8820 4 

14075 -7868 8884 3 

9502 -7863 8887 4 

14076 -7858 8820 3 

9501 -7853 8832 4 

14077 -7848 8842 3 

9492 -7843 8762 4 

14079 -7838 8827 3 

9491 -7833 8760 4 

14112 -7828 8860 3 

9486 -7823 8755 4 

9273 -7812 8889 4 

9264 -7798 8816 4 

14088 -7793 8819 3 

9258 -7783 8813 4 

14106 -7778 8814 3 

9257 -7768 8863 4 

14171 -7758 8822 3 

9256 -7753 8765 4 

9255 -7743 8801 4 

14160 -7738 8799 3 

3 

8510 -7705 8721 4 

8511 -7697 8721 4 

8518 -7689 8648 4 

4 

4 

4 

4 

4 

4 

4 
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TABLE 1. (Continued) 
14 14 Lab no. Cal BC C BP C 

8091 -7578 8739 4 

8286 -7571 8736 4 

8145 -7561 8746 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

6 

4 

4 

4 

4 

4 

4 

4 

5 

5 

3 

5 

5 

3 

82 3 

3 

8689 -7226 8296 4 

8285 -7220 8243 3 

8717 -7219 8251 4 

8718 -7209 8198 4 

8719 -7199 8239 4 

4 

4 

4 

4 

4 
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