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ABSTRACT. Radiocarbon measurements made by the La Jolla laboratory on tree-ring sam- 
ples from South German oak chronologies are presented. Several previously separate tree- ring series have been reduced to one absolutely dendro-dated chronology spanning the period 
from 4066 BC to the present and one still-floating chronology which spans the approximate 
period 7225 to 4125 BC. Previous estimates of the dendro-years made by the authors are com- pared with the dendro-years now assigned. 

From 1974 through 1982, the 14C contents of 575 European oak tree- 
ring samples were determined at the La Jolla laboratory. The samples came 
from tree-ring chronologies established by one of us (BB) from sub-fossil 
oak cross sections collected from South German river deposits. The '4C 
measurements on these samples provided a substantial basis for a prelimi- 
nary estimation of the absolute ages of these then-floating Holocene oak 
tree-ring chronologies. This was accomplished by comparing their 14C vari- 
ations with those obtained for the absolutely dendro-dated bristlecone-pine 
chronology using wiggle-matching methods (Kruse et al, 1980). 

During the past two years, several of the original Hohenheim Holo- 
cene oak series have been significantly enlarged and successively linked 
together into longer units. In cooperation with M G L Baillie and J Pilcher, 
Paleoecology Centre, Queen's University, Belfast, Northern Ireland, and B 
Schmidt, Dendrochronology Laboratory, University of Cologne, West Ger- 
many, it was possible to close the long-standing gap in the Hohenheim oak 
chronology. After correction by 71 years of a tentative, but incorrect, link 
of the South German series starting at 500 BC (Becker, 1983) and a success- 
ful cross-match between the Northern Irish, North German, and South 
German series from 2000 BC to AD 500 (Pilcher et al, in press), the abso- 
lutely dendro-dated Hohenheim oak chronology today extends continu- 
ously from the present back to 4066 BC. 

Suess (1978) published 14C data for the La Jolla analyses of the floating 
Hohenheim oak series Donau 7/9/12, Main 5, Donau 3/10, and Zug- 
Sumpf. In 1980 the authors published estimated absolute dendro-years of 
these series derived from computer-matching of their 14C variations with 
those in the La Jolla bristlecone-pine absolute chronology (Kruse et al, 
1980). Because of the recently established tree-ring-width matches of these 
individual series into a sinle continuous absolutely dendro-dated se- 
quence, the accuracy of the 4C wiggle-matching method can be checked. 
As listed in Table 1, the calibrated zero points (years of oldest rings) of the 

*Present address: Laboratory of Isotope Geochemistry, Department of Geosciences, Uni- versity of Arizona, Tucson, Arizona 85721 

20 

https://doi.org/10.1017/S0033822200006901 Published online by Cambridge University Press

https://doi.org/10.1017/S0033822200006901


La Jolla'4C Dates in South German Oak Tree-Ring Chronologies 21 

four previously floating series differ from their absolute dendro-years by 
less than 10 years, with a range of 3 to 7 years difference. This fact demon- 
strates once again the validity of absolute radiometric age determinations 
by matching short-term 14C variations in floating tree-ring series with those 
in absolutely dated tree-ring chronologies. 

Progress has also been achieved in linking together the Hohenheim 
oak series older than 4100 BC. The floating chronologies Donau 6-Main 4/ 
11, Main 6/1 3, Donau 11, and Donau 8 have recently been cross-matched 
(using relative ring widths) into a continuous 3182-year series. These series 
were initially calibrated individually by wiggle-matching with the bristle- 
cone-pine chronology data. The zero point years estimated for the Donau 8 
and Main 613 series were 4870 BC and 6457 BC, respectively. On the basis 
of an apparent overlap of only ca 150 years of the youngest end of the 
Donau 6-Main 4/11 series and the oldest end of the ' C-dated bristlecone- 
pine series, a zero point of 721.5 BC was assigned to the Donau 6-Main 411 
series, which spans over 800 years. After the successful connection of these 
three series (according to ring widths) into a single continuous floating 
series, the previous wiggle-matching calibrations can be checked. The com- 
parison of previous and new zero points is given in Table 2. If the single 
continuous floating series is assigned the zero point of the oldest series, 
Donau 6-Main 4/11, of 7215 BC, the revised zero points of the Main 6/13 
and Donau 8 series differ by less than 20 years from their previous values. 

Recent measurements made by Minze Stuiver, Quaternary Isotope 
Laboratory, University of Washington, Seattle, and Bernd Kromer, Institut 
fur Umweltphysik, Universitat Heidelberg, West Germany, on samples 
from these older Hohenheim series confirm the La Jolla calibrations; 
details of their calibrations will be presented by Stuiver and Kromer at the 
1985 radiocarbon conference in Trondheim, Norway. The zero point of 
7215 BC for the Donau 6-Main 4/11-Main 6/13-Donau 8 series can be 
assumed to be correct to within 20 years. 

Data for many of the samples listed here were presented in a prelimi- 
nary publication (Suess,1978). The data for these samples have been recal- 
culated using 95% of the activity of the original NBS oxalic acid standard as 
the reference; previously, the decay-corrected activity of mid-to late-19th 
century Douglas fir tree rings had been used as the reference standard at 
the La Jolla laboratory. Some of the data for samples from the Donau 6- 
Main 411 series, which appears to span the period 7225 to 6375 BC, were 
published by Bruns et al (1983). 

The La Jolla data for the Hohenheim oak series are presented in two 
tables, with samples ordered from oldest to youngest. The data for the uni- 
fied floating series from ca 7225 to 4125 BC are presented in Table 3, while 
those for the absolutely dendro-dated series covering the period from 4066 
BC to AD 250 are given in Table 4. In these two tables, the columns give, 
from left to right, (1) the ring number, (2) the midpoint dendro-year (AD +, 
BC -, assigned by wiggle-matching or by absolute dendro-dating), (3) the 
number of tree rings in the sample, (4) the laboratory number (LJ - ), (5) 
the b' 3C (%o, PDB) measured on a recombusted aliquot of the acetylene 
counting gas, (6) the conventional 14C age (years BP, tl/2 = 5568 years) and 
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its one standard deviation statistical uncertainty, and (7) the 14C 
(%o, 

decay-corrected, based on the dendro-year, using t,/2 = 5730 years) and its 
one standard deviation statistical uncertainty. 
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TABLE 1 

Comparison between 14C-calibrated zero point years of the previously floating 
Hohenheim Neolithic and Bronze age oak series and zero points based on 

linkage of series into absolutely dendro-dated master chronology 

Name of 
floating series 

14C-calibrated 
zero point zero point (yr) 

Donau 7/9/12 
Main 5 
Donau 3/10 
Zug-Sumpf 

Bc 
3262 BC 

2871 BC 

1238 BC 

BC 

3259 BC 

2875 BC 

1241 BC 

+3 
-4 
-3 

TABLE 2 

Comparison between 14C-calibrated zero points of the floating Hohenheim oak 
series older than 4100 BC and their zero points after linkage of the series 

into a single continuous floating chronology 

Name of 
floating series 

14C-calibrated 
zero point 

point after linkage 
into one series starting 

at 7215 BC 

Donau 6-Main 4/11 
Main 6/13 
Donau 8 

BC 

6457 BC 

4870 BC 

BC 

6440 BC 

4851 BC 
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TABLE 3 

Floating series, ca 7225 to 4125 BC 

Ring No. of 
no. Year rings no. 13C age 14C 

16 -7199 3 58 7.9 
27 -7188 3 59 8.0 
36 -7179 3 41 5.5 
46 -7169 3 59 7.9 
62 -7153 3 59 7.9 
79 -7136 3 58 

5 45 6J 
104 -7111 3 57 7.7 
116 -7099 4 59 7.9 
127 -7088 5 57 7.6 
137 -7078 3 43 ±5.8 
153 -7062 3 52 7.0 
164 -7051 3 56 7.6 
175 -7040 3 59 8.0 
182 -7033 4 57 7.8 
198 -7017 4 58 7.8 
210 -7005 3 57 7.7 
222 -6993 4 60 8.1 
279 -6936 2 61 8.1 
287 -6928 5 57 7.6 
303 -6912 1 55 7.4 
314 -6901 2 55 7.4 
322 -6893 2 54 7.3 
331 -6884 1 56 7.4 
346 -6869 2 54 7.3 
354 -6861 2 55 7.3 
372 -6843 1 55 7.3 
380 -6835 2 58 7.6 
406 -6809 2 56 7.5 
418 -6797 2 55 7.3 
433 -6782 4 60 8.0 
444 -6771 2 56 7.6 
460 -6755 2 55 7.3 
472 -6743 5 59 7.9 
487 -6728 5 55 7.3 
501 -6714 1 44 5.8 
514 -6701 6 64 8.5 
534 -6681 6 55 7.4 
539 -6676 1 56 7.4 
566 -6649 2 54 7.1 
577 -6638 5 55 7.2 
591 -6624 1 55 7.3 
614 -6601 1 56 7.4 
632 -6583 4 38 5.0 
651 -6564 1 54 7.2 
688 -6527 1 60 8.0 
696 -6519 3 38 5.1 
717 -6498 1 56 7.4 
729 -6486 5 54 7.2 
742 -6473 2 56 7.4 
752 -6463 1 54 7.1 

755 -6460 1 53 7.0 
766 -6449 1 55 7.3 
783 -6432 1 44 5.8 
795 -6420 1 44 5.9 
809 -6406 1 54 7.2 
822 -6393 1 53 7.1 

1333 -5882 1 51 6.8 
1343 -5872 1 51 6.9 
1344 -5871 1 37 5.0 
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TABLE 3 (continued) 

Ring No. of 
no. Year rings no. age 14C 

1353 -5862 1 55 
1353 -5862 1 37 
1358 -5857 1 36 
1363 -5852 1 52 
1365 -5850 1 37 
1367 -5848 1 52 
1377 -5838 1 52 
1377 -5838 1 36 
1387 -5828 1 51 
1396 -5819 1 36 
1397 -5818 1 52 
1407 -5808 1 38 
1416 -5799 3 52 
1417 -5798 1 52 
1426 -5789 3 37 
1427 -5788 1 52 
1435 -5780 4 38 
1437 -5778 1 52 
1447 -5768 1 51 
1461 -5754 1 52 
1462 -5753 11 52 
1468 -5747 3 38 
1475 -5740 6 51 
1483 -5732 4 51 
1487 -5728 4 51 
1496 -5719 3 51 
1507 -5708 3 51 
1519 -5696 2 37 
1527 -5688 1 52 
1529 -5686 1 54 
1537 -5678 1 51 
1537 -5678 1 51 
1545 -5670 1 36 
1547 -5668 1 52 
1557 -5658 2 52 
1561 -5654 1 44 
1571 -5644 10 52 
1577 -5638 1 51 
1587 -5628 1 39 
1591 -5624 2 54 
1604 -5611 1 51 
1617 -5598 1 50 
1649 -5566 6 50 
1677 -5538 1 50 
1681 -5534 4 50 
1694 -5521 5 49 
1702 -5513 1 50 
1709 -5506 5 35 
1719 -5496 5 44 
1727 -5488 1 50 
1738 -5477 3 42 
1745 -5470 3 46 
1759 -5456 5 35 
1769 -5446 5 51 
1777 -5438 1 39 
1779 -5436 5 39 
1784 -5431 5 51 
1802 -5413 1 49 
1807 -5408 2 48 
1811 -5404 2 49 
1817 -5398 2 51 87.5 ± 6.9 
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TABLE 3 (continued) 

Ring No. of 
no. Year rings no. age 

1823 -5392 2 44 
1827 -5388 1 38 
1829 -5386 3 50 
1832 -5383 3 44 
1843 -5372 3 50 
1854 -5361 3 49 
1869 -5346 2 51 
1873 -5342 2 50 
1877 -5338 1 50 
1881 -5334 2 43 
1888 -5327 1 53 
1892 -5323 1 42 
1897 -5318 2 49 
1899 -5316 6 49 

2 50 
1911 -5304 2 52 
1918 -5297 3 50 
1923 -5292 5 51 
1924 -5291 3 48 
1933 -5282 6 49 
1949 -5266 3 40 
1965 -5250 6 52 
1996 -5219 1 51 
2063 -5152 6 35 
2073 -5142 4 31 
2084 -5131 1 31 
2099 -5116 2 35 
2124 -5091 1 35 
2136 -5079 1 29 
2148 -5067 1 35 
2176 -5039 1 35 
2188 -5027 1 37 
2199 -5016 1 35 
2218 -4997 1 35 
2231 -4984 1 35 
2243 -4972 1 34 
2253 -4962 1 35 
2467 -4748 3 31 
2480 -4735 2 49 
2492 -4723 2 41 
2505 -4710 3 68 
2528 -4687 1 31 
2540 -4675 4 40 
2558 -4657 2 30 
2572 -4643 1 39 
2587 -4628 1 31 
2597 -4618 1 48 
2609 -4606 1 32 
2619 -4596 1 48 
2632 -4583 1 35 
2650 -4565 1 49 
2660 -4555 1 34 
2670 -4545 1 37 
2680 -4535 1 30 
2691 -4524 1 50 
2701 -4514 1 30 
2709 -4506 1 37 
2720 -4495 1 31 
2731 -4484 1 33 
2741 -4474 1 30 93.7 ± 4.1 
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TABLE 3 (continued) 

Ring No. of 
no. Year rings no. age 

2756 -4459 1 39 5.2 
2765 -4450 1 31 4.1 
2781 -4434 1 46 6.2 
2791 -4424 1 30 4.0 
2795 -4420 1 47 6.3 
2798 -4417 1 48 6.4 
2802 -4413 1 45 6.0 
2807. -4408 1 47 6.3 
2809 -4406 1 47 6.3 
2813 -4402 1 46 6.1 
2816 -4399 1 47 6.3 
2819 -4396 1 48 6.4 
2823 -4392 1 47 6.3 
2825 -4390 1 47 6.4 
2827 -4388 1 47 6.3 
2829 -4386 1 63 8.5 
2831 -4384 1 47 6.3 
2834 -4381 1 70 9.3 
2839 -4376 1 47 6.4 
2841 -4374 1 47 6.4 
2843 -4372 l 46 6.3 
2848 -4367 1 47 6.4 
2851 -4364 1 47 

1 46 6.2 
2862 -4353 1 46 6.3 
2865 -4350 5 47 6.3 
2870 -4345 6 47 

4 49 6.7 
2879 -4336 4 46 6.3 
2884 -4331 3 46 6.2 
2889 -4326 3 46 6.2 
2892 -4323 1 46 6.2 
2894 -4321 1 46 6.2 
2896 -4319 1 45 6.1 
2900 -4315 3 
2902 -4313 1 50 6.8 
2904 -4311 6 47 6.4 
2905 -4310 l 46 6.1 
2908 -4307 1 46 6.1 
2910 -4305 1 46 6.2 
2914 -4301 l 46 6.2 
2916 -4299 1 46 6.2 
2920 -4295 1 47 6.3 
2923 -4292 l 47 6.4 
2926 -4289 l 47 6.4 
2928 -4287 1 45 6.1 
2933 -4282 1 47 6.4 
2941 -4274 1 45 6.1 
2947 -4268 l 45 6.1 
2948 -4267 9 45 6.1 
2950 -4265 1 47 6.3 
2957 -4258 8 45 6.1 
2960 -4255 1 45 6.1 
2964 -4251 1 47 6.3 
2964 -4251 7 46 6.2 
2969 -4246 1 46 6.2 
2969 -4246 3 45 

1 

2987 -4228 5 46 6.2 
2989 -4226 1 46 6.2 
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TABLE 3 (continued) 

Ring No. of 
no. Year rings no. age 

1 45 
2994 -4221 4 45 
2996 -4219 1 47 
2998 -4217 1 47 
2998 -4217 4 45 
3000 -4215 1 46 
3001 -4214 3 45 
3004 -4211 1 45 
3004 -4211 2 45 
3006 -4209 1 46 
3008 -4207 1 46 
3013 -4202 3 45 
3014 -4201 1 46 
3017 -4198 1 44 
3021 -4194 l 44 
3024 -4191 4 45 
3028 -4187 6 46 
3034 --4181 4 45 
3042 -4173 4 44 
3052 -4163 6 45 
3072 -4143 6 46 
3078 -4137 6 45 

TABI.E 4 

Absolutely dendro-dated series, 4066 BC to Al) 250 

Ring No. of 
no. Year rings no. age 14C 

88 -3978 3 46 
142 -3924 2 46 
174 -3892 l 47 
197 -3869 1 46 
222 -3844 1 46 
256 -3810 2 46 
276 -3790 2 46 
298 -3768 2 47 
336 -3730 2 46 
370 -3696 6 46 
396 -3670 3 45 
422 -3644 2 45 
446 -3620 2 45 
460 -3606 1 46 
470 -3596 1 45 
480 -3586 1 45 
490 -3576 1 48 
497 -3569 2 45 
500 -3566 1 46 
510 -3556 1 46 
520 -3546 l 46 
530 -3536 1 45 
540 -3526 1 45 
550 -3516 l 47 
560 -3506 1 45 
570 -3496 1 45 
580 -3486 1 46 
590 -3476 1 45 79.0 ± 6.0 
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TABI.E 4 (Continued) 

Ring No. of 
no. Year rings J no.. 4C 

1361 -2705 1 44 5.7 
1399 -2667 l 60 7.8 
1410 -2656 1 43 5.6 
1416 -2650 1 61 7.9 
1440 -2626 1 43 5.6 
1440 -2626 2 44 5.7 
1451 -2615 1 

1 43 
2 44 5.8 

1480 -2586 1 31 4.0 
1491 -2575 1 43 5.6 
1495 -2571 1 43 

1 44 5.6 

1505 -2561 l 43 5.6 
1518 -2548 1 60 7.8 

1526 -2540 l 43 5.5 
1533 -2533 l 43 5.6 
1555 -251 l 1 31 4.0 
1578 -2488 1 44 5.7 

1590 -2476 1 43 5.7 
1600 -2466 1 42 5.4 
1610 -2456 l 43 5.6 

1620 -2446 1 81 10.6 

1625 -2441 1 43 5.6 

1640 -2426 1 31 4.0 
1645 -2421 1 43 5.6 

1656 -2410 2 43 5.6 
1660 -2406 1 43 5.6 

1666 -2400 1 62 8.1 

1670 -2396 1 42 5.4 

1685 -2381 1 42 5.5 

1690 -2376 1 43 5.6 

1690 -2376 1 43 5.5 

1695 -2371 1 42 5.4 

1705 -2361 1 44 5.7 
1710 -2356 1 42 5.5 

1715 -2351 l 31 4.0 
1720 -2346 1 44 5.7 

1732 -2334 1 41 5.3 
1734 -2332 1 42 5.4 

1746 -2320 1 42 5.4 

1750 -2316 1 48 6.2 

1754 -2312 1 43 5.6 

1760 -2306 1 58 7.5 

1765 -2301 1 45 5.8 

1770 -2296 1 42 5.5 

1775 -2291 l 43 5.5 
1780 -2286 1 45 5.8 

1785 -2281 1 43 5.5 

1790 -2276 1 42 5.4 

1794 -2272 1 43 5.5 

1795 -2271 1 42 5.5 

1800 -2266 1 42 5.5 
1805 -2261 l 46 6.0 
1810 -2256 1 43 5.6 

1815 -2251 1 41 5.3 

1820 -2246 1 42 5.4 

1825 -2241 1 41 5.3 

1831 -2235 3 43 
1 46 5.9 
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TABLE. 4 (continued) 

Ring No. of 
no. Year rings no. 4C 

1840 -2226 1 42 5.4 
1840 -2226 1 42 5.5 
1845 -2221 1 43 5.5 
1850 -2216 1 43 5.6 
1855 -2211 1 60 7.7 
1866 -2200 I 43 5.6 
1875 -2191 l 44 
1890 -2176 1 42 5.4 
1895 -2171 l 42 5.4 
1900 -2166 1 45 5.8 
1905 -2161 1 42 5.4 
1910 -2156 1 42 5.4 
1915 -2151 1 43 
1926 -214() 1 43 5.4 
1930 -2136 1 43 5.5 
1935 -2131 1 44 
1940 -2126 1 42 5.4 
1940 -2126 1 45 5.8 
1945 -2121 1 41 5.3 
1955 -21 l l 1 45 5.8 
1964 -2102 l 43 5.5 
1970 -2096 1 42 5.4 
1980 -2086 1 41 5.3 
1990 -2076 1 42 5.3 
2007 -2059 1 43 5.5 
2010 -2056 l 40 5.1 
2015 -2051 1 48 6.2 
2022 -2044 1 42 5.4 
2026 -2040 1 42 5.3 
2046 -2020 1 42 5.4 
2050 -2016 1 45 5.8 
2063 -2003 1 43 5.5 
2070 -1996 1 38 4.8 
2080 -1986 1 42 5.4 
2085 -1981 1 42 5.4 
2100 -1966 1 42 5.3 
2115 -1951 1 42 5.4 
2115 - l 951 l 41 ±5.2 
2120 -1946 1 41 5.2 
2137 -1929 1 42 5.4 
2160 - l 906 1 42 5.4 
2165 -1901 1 43 5.4 
2165 -1901 l 43 
2175 -1891 1 42 5.3 
2185 - l 881 1 41 5.3 
2190 -1876 1 42 5.4 
2198 -1868 1 42 5.3 
2217 -1849 3 42 5.3 
2225 -1841 1 44 5.6 
2240 -1826 l 42 5.3 
2250 -1816 1 44 5.6 
2260 -1806 2 42 5.3 
2280 -1786 1 41 5.2 
2290 - l 776 1 42 5.3 
2315 -1751 1 42 5.3 
2340 - l 726 1 59 7.5 
2363 -1703 l 42 5.3 
2390 -1676 l 42 5.3_ 
2440 -1626 1 41 5.2 
2649 -1417 3 41 16.7±5.2 
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TABLE 4 (continued) 

Ring No. of 
14 

no. Year rings J no. age a 

2656 -1410 2 41 

2676 -1390 2 41 5.2 

2698 -1368 2 41 

2 41 5.2 

2734 -1332 2 40 5.0 

2746 -1320 2 41 5.1 

2766 -1300 2 40 5.1 

2786 -1280 2 41 5.1 

2815 -1251 1 40 5.0 

2831 -1235 1 41 5.1 

2848 - l 218 1 41 5.1 

2852 -1214 14 39 4.9 
2862 -1204 2 40 5.0 

2872 -1194 2 41 5.2 

2874 -1192 10 39 4.9 

2886 -1180 2 40 5.0 

2894 -1172 10 39 4.9 

2914 -1152 10 39 

2918 -1148 2 40 

2932 -1134 l 40 

2934 -1132 10 39 

2954 -1112 10 26.4 39 

2966 -1100 2 40 

2974 -1092 10 39 

2994 -1072 10 39 

2999 -1067 4 40 

3014 -1052 10 39 

3019 - l 047 3 41 

3034 -1032 10 39 

3046 -1020 2 40 

3059 -1007 3 40 

3080 -986 2 40 

3084 -982 10 39 

3104 -962 10 40 

3108 -958 3 40 

3130 -936 2 41 

3144 -922 2 40 
3159 -907 3 40 

3169 -897 3 41 

3605 -461 10 41 

3615 -451 10 41 

3623 -443 5 46 

3628 -438 5 40 

3635 -431 10 41 

3645 -421 10 41 

10 41 

3735 -'331 10 41 

1 39 

3757 -309 1 39 
1 38 

3761 -305 1 38 

3763 -'303 1 39 
1 55 

3769 -297 1 39 
1 

39 
1 

38 

3798 -268 1 38 
1 38 
1 38 
1 39 4.8 
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TABLE 4 (continued) 

Ring No. of 
no. Year rings LJ no. 8130 14C age 14C 

3853 -213 1 38 4.6 
3863 -203 1 39 4.8 
3868 -198 1 39 4.8 
3879 -187 1 30 3.7 
3903 -163 1 38 4.6 
3922 -144 I 39 4.8 
3953 -113 1 39 4.8 
3963 -103 1 39 4.8 
3978 -88 1 39 4.8 
4003 -63 1 38 4.7 
4018 -48 1 39 4.8 
4028 -38 1 38 4.7 
4053 -13 1 39 4.8 
4077 12 1 38 4.7 
4082 17 1 39 4.8 
4087 22 1 38 4.7 
4093 28 1 38 4.7 
4102 37 1 

57 1 39 4.8 
4142 77 1 38 4.7 
4162 97 1 39 4.7 
4182 117 1 38 4.6 
4202 137 1 38 4.7 
4222 157 1 38 4.7 
4237 172 1 42 5.1 
4242 177 1 38 4.6 
4258 193 1 39 4.8 
4288 223 1 38 4.6 
4310 245 6 38 4.7 
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