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Figure 1 Locality of IDF sample.
Based on 1:25,000 topographic map "lida" by Geographical Survey Institute.
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Figure 2 Locality of OTR sample.
The west-facing concaved slope on the eastern side of Hime-kawa about 1 km north of the
sample locaity failed to cause a huge landslide damming up the stream. Based on 1:25,000
topographic map "Amakazariyama" and "Echigohiraiwa" by Geographical Survey Institute.
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Figure 3 Lake deposits overlying the OTR sample (Koaze and Ishii, 1996).
The OTR sample lied at the top of the landslide deposits under massive sand deposits covered
with foreset thin layers of deltaic sediments deposited in the landslide-induced lake.



"Table 1 Conventional dates, prior and posterior probability distribution by wiggle matching of the
IDF and the OTR trunk samples.
Sample number indicates the number of rings counted from the outermost ring of the sample.
Prior is probability distribution based on dendrocorrection before wiggle matching. Posterior is
probability distribution after wiggle matching. 16 and 20 represent respective 68.2% and 95.4%
confidence levels. Prob. is a sum of probability of the respective age range. All calibration and
calculation were made using OxCal v2.18 (Ramsay, 1995) on VirtualPC® in PowerMacintosh

9500/200.
Date Prior [cal. age in AD] Posterior [cal. age in AD] agree-

sample BP lo N prob.l 206 prob. lo prl)b.| 20 prob. |ment, %

Sample IDF overall agreement: 110.9 % [171.8% excluding IDF-30]
IDF-75  610£50] 1290 - 1400 1.00] 1280 - 1410 1.00] 1384 - 1396 1.00| 1376 - 1403 1.00] 105.8
Beta-95808
IDF-60 570+40| 1310 - 1360 0.63| 1290 - 1430 1.00| 1399 - 1411 1.00| 1391 - 1418 1.00| 108.2
Beta-95807 1380 - 1410 0.37

" IDF-50  520£50| 1320 - 1350 0.21] 1290 - 1460 1.00| 1409 - 1421 1.00| 1401 - 1428 1.00| 156.6
Beta-95806 1390 - 1440 0.79
IDF-40  510£40| 1400 - 1437 1.00| 1310 - 1360 0.16| 1419 - 1431 1.00| 1411 - 1438 1.00{ 135.6
Beta-95805 1380 - 1460 0.84
IDF-35  490£40| 1409 - 1440 1.00| 1320 - 1350 0.05| 1424 - 1436 1.00| 1416 - 1443 1.00| 133.6
Beta-95804 1390 - 1470 0.95

" IDF-30  380£50| 1440 - 1520 0.69| 1430 - 1640 1.00| 1429 - 1441 1.00| 1421 - 1448 1.00| 39.7*
Beta-95840 1580 - 1630 0.3 |

- - o r*warning forpooragreerﬁ;ni<6_();7:

Sample OTR 7 overall agreement: 111.8%

" OTR-40 710+60| 1240 - 1310 0.77] 1200 - 1400 1.00] 1275 - 1295 0.42| 1260 - 1310 0.46] 1132
Beta-94496 1350 - 1390 0.23 1355 - 1375 0.58| 1340 - 1390 0.54
OTR-30 620£60| 1280 - 1400 1.00| 1270 - 1420 1.00| 1285 - 1305 0.42| 1270 - 1320 0.46] 110.7
Beta-94495 1365 - 1385 0.58| 1350 - 1400 0.54
OTR-20 680+60| 1260 - 1320 0.59] 1230 - 1410 1.00| 1295 - 1315 0.42| 1280 - 1330 046 903
Beta-94494 1350 - 1390 0.41 1375 - 1395 0.58| 1360 - 1410 0.54

" OTR-10 610+60| 1290 - 1400 1.00| 1270 - 1420 1.00| 1305 - 1325 0.42] 1290 - 1340 046] 1025
Beta-94493 1385 - 1405 0.58| 1370 - 1420 0.54
OTR-5 520£60| 1310 - 1350 0.29] 1290 - 1470 1.00| 1310 - 1330 0.42 1300 - 1340 0.46| 106.0
Beta-94492 1390 - 1450 0.71 1390 - 1410 0.58| 1380 - 1420 0.54

"~ OTR-0  520+50| 1320 - 1350 0.21] 1290 - 1460 1.00| 1315 - 1335 0.42| 1300 - 1350 0.46| 107.0
Beta-94491 1390 - 1440 0.79 1395 - 1415 0.58| 1380 - 1430 0.54
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Figure 4 The IDF sample with individual tree-ring sample spots (left) and the conventional dates
plotted with a decadal calibration curve by Stuiver and Becker (1993).
Arbitrary graphic wiggle matching showing its idea. Note the good matching of the samples
except IDF-30.
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Figure 5 OTR sample with individual tree-ring sample spots (left) and the conventional dates plotted with
a decadal calibration curve by Stuiver and Becker (1993).
Arbitrary graphic wiggle matching is shown for example. It correlates the older date of IDF-30 with
the low of the calibration curve at 1360 AD. This kind of qualitative matching is proved to be falla-
cious especially when the mean age of conventional dates do not fall onto the calibration curve.
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Figure 6 Prior (open) and posterior(solid) probability distribution against calendar age of individual
IDF samples. Calcuration and graphic output by Ramsey (1995).
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Figure 7 Diagrams showing prior (upper) and posterior (lowere) ranges of conventional and dendrocorrected age.
In each diagram,a pair of rectangulars with the same center point value of radiocarbon age indicates the range
for 16 (68.2% confidence) by darker perimeter and the range for 26 (95.4% confidence) by lighter perimeter.
Calibration curves are based on the standard data file prepared for the Oxcal v2.18 (Ramsey, 1995). Upper
and lower curves show the range of 1 curve s. Spline fitting is applied for all curves.
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Figure 8 Prior (open) and posterior(solid) probability distribution against calendar age of individual
OTR samples. Calculation and graphic output by Ramsey (1995).
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Radiocarbon dating of medieval trunks in central Japan
-- high precision age determination using wiggle matching--
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Radiocarbon dating is one of the most useful dating methods for historic age within a few
thousand years. However, the dates are in most cases not precise enough to correlate a dated
event with historic records, for common standard deviation (16) of 40 to 80 years results in
dedndrocorrected age range of more than 100 calendar years. To reduce this uncertainty wiggle
matching was applied to trunk samples from central Japan. The dates might indicate timing of
earthquakes. One sample named IDF from under debris flow deposits near Iida, Nagano had
about 100 tree rings. The 30th, 35th, 40th, 50th, 60th, and 75th single rings counting from the
outermost ring are dated by AMS method. 40 to 60 year standard deviation (16) of conven-
tional dates brought 30 to 110 calendar year age ranges prior to wiggle matching. Numerical
wiggle matching based on Bayesian rules in Oxcal v2.18 reduced this unceratinty to 12 years.
The outermost ring of the IDF sample is hence estimated as between 1459 and 1471 AD with
68.2% confidence or between 1451 and 1478 AD with 95.4% confidence. This well-constrained
result is mostly owing to the steep inclination of the calibration curve in the period between
1380 and 1450 AD. Another sample named OTR trunk lied in the lowest part of landslide-
induced lake deposits along the Hime-river in Itoigawa city, Niigata. The age of the death and
burial of the tree is probably comparable with the age of the landslide itself. From the 50 rings
of the trunc sample, the outermost, 5th, 10th, 20th, 30th, and 40th rings were dated by AMS
method. Wiggle matching for this sample did not significantly refined the dendrocorrected
dates as the conventional dates do not match well with the calibration curve and the dates are
located right on a distinct wiggle of the curve around 1370 AD. The estimated age of the
outermost ring is 1315 to 1335 and 1395 to 1415 AD with 68.2% confidence or 1300 to 1350
and 1380 to 1430 with 95.4% confidence. For both dates there is no known historic record on
an earthquake or landslides. Further collection and high-precision dating of samples of similar

age and area to these samples will help to reconstruct the events.



