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In contrast to the sketchy summary of dendrochronologi-
cal information for the third and earlier millennia presented
at the previous Bochum meeting (for a listing of sites and
disconnected wiggle-matched dates see Kuniholm 1996),
we report here a complete, robust, and continuous tree-
ring chronology for the second millennium BC +4/-7 years
(Kromer et al. 2001; Manning et al. 2001). The error margin
may actually be slightly lower (see Manning et al. 2003),
and see now Figures 1 and 2. All BC dates published here
supersede those reported in earlier years. The relative
dates remain the same.

Figure 1:

Aegean Dendrochronology Project (ADP) Bronze-Iron
Master Chronology as of AD 2003, shown in terms of the
20-year moving average of the percent variation in ring-
widths around normal (defined as 100) from all constituent
data by year (the ‘Index Values’ — grey line). The number
of securely cross-dated samples, an average of 32 trees
per year, which comprise this chronology is shown by the

black line. The calendar date scale shown is the near-ab-
solute dating proposed in Manning et al. (2001). For the
specific trees from this chronology employed in the C
wiggle-match dating, see Figure 2. Although sample num-
bers are not especially large in the mid-16™ century BC,
we note that for the *C wiggle-match we employed a long-
lived tree, GOR-161 with 861 tree-rings, which grew from
the 18™M-10" centuries BC. It is securely cross-dated on
the early end against dozens of juniper trees from Porsuk
(Kuniholm et al. 1992 and on-going work since), and then
against, progressively, dozens, scores, and finally over
100 trees from Gordion and environs. In addition to the
data summarised above, newly developed juniper and pine
dendrochronologies from the Hittite site of Kugakli match
and so reinforce the earlier 17" to later 16™ century BC
interval. There is thus no possibility of dendrochronologi-
cal error in the placement of the data shown in Figure 2.

The sample high is 108 trees per year; the low is 4 trees per
year (but only for 8 years, and these are multi-century-lived
trees with long overlaps, so the fit is secure). The average is
over 32 trees per year for the whole second millennium. Since
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Bronze/Iron Age Master Chronology for the Second Millennium BC

Tree-Growth Indices for the Second Millennium BC
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Tree-Growth Indices for the Second Millennium BC Number of Samples per Year

DATE o 9 8 7 6 S5 4 3 2 1 0 9 8 7 6 5 4 3 2 1

-1390 1123 738 545 720 856 1183 740 1167 1458 1478 3 13 13 13 13 13 13 13 13 13
-1380 1450 1270 1293 1183 741 985 1168 730 810 1061 3 13 13 13 13 13 13 13 13 13
-1370 935 1047 1159 1124 868 819 1275 1027 1196 1235 13 13 13 13 13 13 13 13 13 14
-1360 1102 1147 877 397 991 860 1174 850 673 1097 14 14 14 14 14 14 14 14 14 14
-1350 705 478 811 1163 1472 1171 1016 728 939 769 14 14 14 14 14 14 14 14 14 14
-1340 1595 1448 1332 1084 892 896 1090 756 671 1016 14 14 14 14 14 14 14 15 15 15
-1330 540 948 854 1157 1072 583 992 936 1045 1262 15 15 15 15 16 16 16 16 16 16
-1320 991 782 725 768 954 966 748 630 1065 684 7 17 17 17 17 17 17 17 17 17
-1310 991 1383 1273 905 952 1111 1171 1722 831 1156 7 17 17 17 17 17 17 17 17 17
21300 1144 1309 1242 1139 1167 972 917 934 1110 803 7 17 v 17 17 1717 17 17 17
-1290 999 1020 795 454 620 1044 1461 1411 1248 863 17 17 17 17 17 17 17 17 17 17
-1280 940 821 717 954 671 806 998 1064 790 1120 7 17 17 17 17 17 17 17 17 17
-1270 874 925 515 1241 602 594 715 820 994 912 17 17 17 17 17 17 17 17 17 17
-1260 1145 1149 1489 745 957 86 698 1228 1112 936 18 18 18 18 18 19 19 19 19 19
21250 1305 1330 1180 1032 763 993 1116 954 1255 987 20 20 20 20 20 20 20 21 20 21
-1240 1028 818 626 887 737 1177 877 1232 715 903 21 21 21 21 21 21 21 22 22 22
-1230 895 593 655 967 819 982 851 1107 76l 969 22 22 22 22 23 24 24 24 24 25
<1220 1246 981 989 1176 1141 1515 547 777 1074 833 25 25 25 25 25 25 25 25 25 25
21210 1191 1010 1492 1354 1190 1078 1500 1692 1373 1232 25 25 25 25 26 26 26 26 25 25
-1200 1233 1152 1090 821 835 915 1011 997 1058 990 25 27 27 27 27 29 29 30 30 30
-1190 535 611 620 1023 858 803 842 1036 1064 736 30 30 30 31 31 33 33 34 35 35
-1180 780 800 1099 956 738 1008 1491 1346 1552 1289 35 35 34 36 37 37 36 36 36 37
-1170 733 779 1371 1154 1254 1395 1145 1450 1246 982 33 39 40 42 42 43 44 45 45 45
-1160 784 1098 950 846 1008 976 1114 806 1045 722 46 46 47 47 47 48 49 49 50 50
-1150 882 910 676 953 1127 86 1184 976 705 769 52 52 54 54 54 54 55 57 57 56
-1140 921 1165 1275 1484 1144 1384 1214 1044 1276 1231 56 57 57 56 57 58 58 58 58 60
-1130 1191 1262 1141 853 1285 1119 99 791 852 812 61 59 59 58 58 59 59 60 62 62
-1120 1127 1125 1089 717 1045 1068 1092 1230 1038 657 62 62 63 62 61 61 61 61 61 61
-1110 1026 1125 1090 836 963 809 1091 632 712 813 62 63 63 63 65 65 67 69 70 72
-1100 1054 819 979 889 1060 957 1172 659 612 953 72 73 73 74 15 77 77 77 78 79
-1090 1202 1045 1066 1103 704 1277 890 995 811 773 80 82 8 8 84 85 8 8 90 90
-1080 969 1035 1149 1226 1125 938 930 958 884 926 91 95 9% 9 9 97 98 98 96 97
-1070 971 1012 1015 1238 723 988 1002 1035 1050 986 99 99 98 97 97 96 96 96 97 98
-1060 1016 853 1044 711 728 842 695 1112 1153 894 98 99 98 98 98 98 98 98 99 100
-1050 984 1026 1180 1116 876 968 1212 1264 1156 897 101 99 98 99 98 100 103 104 104 105
-1040 1081 1083 951 970 883 897 1026 993 1065 903 106 106 106 108 108 108 108 108 108 108
-1030 954 1187 1178 1117 1066 1133 1247 864 1051 1010 108 107 109 106 106 107 108 107 108 106
-1020 1060 1050 1059 748 719 1004 995 1026 1134 1017 105 107 106 105 104 104 103 103 103 102
21010 994 1047 1166 1174 1158 754 1049 1080 1196 1086 102 102 102 102 101 100 100 100 101 101
-1000 721 938 829 1275 1084 1023 1106 1297 932 1231 100 100 99 99 100 100 100 101 101 101

990 1255 1010 976 1195 1267 856 836 1030 1089 1142 101 100 100 97 97 97 95 92 90 90

-980 1038 920

Number of samples in data set: 284

Number of rings in data set: 35484
Length of data set: 1051 years

Table 1: Supplement to Figure 1.
For readers who wish to study the second millennium BC Aegean year-by-year, we provide a set of tree-growth indices for the en-
tire period, plus some 50 extra years on the ends. The small error margins are as noted in paragraph one of the text.

Instructions for reading the table:

Information for the 1051 years from 2030 BC to 980 BC is presented as a growth index for each year (the left column), ten years to
a line numbered 0-1, and a histogram (the right column) showing the sample abundance for each year. The indices include a (men-
tal) decimal point. Thus the information for 1957 BC (which reads 775) should be understood as follows: average ring-growth was
77.5 % of normal ("normal” is the mean growth index for the period 1947-1967 BC), and this value is the average annual growth in-
dex of 18 different trees in a hot, dry year. Similarly, the information for 1648 BC (which reads 2070) should be read as 207.0 % of
normal, an average derived from 40 different trees in an extraordinarily cool, wet year. These 1051 years are part of a continuous
2009 year sequence which runs from 2657 BC to 649 BC.
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