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Falling age of Baegdusan-Tomakomai tephra (B-Tm)
estimated by using non-glacial varves

Hitoshi Fukusawa', Sumiko Tsukamoto', Hitoshi Tsukamoto®, Mayumi Ikeda’,

Makoto Okamura* and Hiromi Matsuoka*

Abstract: We have been collecting and analyzing sediment cores of non-glacial varved
sediments around the Japanese Islands. In 1995, we were able to be collected 8 meters-long
sediment core by using piston core sampler and recognized varved sediments of the last
3,000 years in the bottom sediments of Lake Ogawara, northern Japan. And also, two tephra
layers which are named Towada-a tephra (To-a) and Baegdusan-Tomakomai (B-Tm) by
Machida and Arai (1992) were recognized in the varved sequence. Machida (1992) ,and
Koyama and Hayakawa (1995) have suggested that the chaotic eruption of Towada Volcano
caused falling of To-a tephra over northern Japan occurred in AD 915. Based on varve
counting of this sediment core, we can indicate that the sediments between To-a and B-Tm
tephra layers were continuously deposited for 22 years. If the falling age of To-a tephra can
be confirmed as AD915 from historical documents, then we can show that-B-Tm tephra was

deposited from spring of AD937 to summer of AD938.
Key words: non-glacial varve, varved chronology, B-Tm, To-a
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Fig.1 Photographs of non-glacial varves in sediment
cores (OGA95-2) of Lake Ogawara
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Fig.2  Photographs showing light gray lamina (A),
dark gray lamina (B) and diatom frustules including
framboidal pyrite grains within dark gray lamina in
smear slides under optical microscope.
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Fig.3 Photographs showing glass grains of
Baegdusan-Tomakomai tephra (B-Tm) and Towada-
a tephra (To-a) in smear slides under optical
microscope
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Table 1 Averaged chemical composition of glass
materials in Baegdusan-Tomakomai tephra (B-Tm)
and Towada-a tephra (To-a) .

B-Tm

) Si02  Ti02 Al203 Cr203 MgO
Number 71 71 71 71 71
Minimum 64.75 0.143 10.08 0 0

Maximum  75.15 0.627 15.96 0.044 0.304
Average  70.63 0.306 12.61 0.008 0.067
Sigma 3.779 0.092 2.107 0.01 0.058

Ca0  FeO MnO  Na20 K20  Total
Number 71 71 71 71 71 71
Minimum  0.175  2.65 0.015 5.033 4.579 100
Maximum  1.574 5.448 0.197 6.295 6.25 100
Average 0.694 4.413 0.111 5.807 5.36 100

Sigma 0.441 0.425 0.039 0.309 0.53 0
To-a

Si02  Ti02  Al203 Cr203 MgO
Number 31 31 31 31 31
Minimum  76.16 0.329 12.43 0 0.314

Maximum  76.86 0.449 12.74 0.043 0.464
Average 76.52 0.38 12.57 0.007 0.424
Sigma 0.148 0.029 0.084 0.01 0.028

Ca0 Fe0 MnO Na20 K20 Total
Number 31 31 31 31 31 31
Minimum  1.979 1.709 0.048 4.47 1.399 100
Maximum ~ 2.219 1.939 0.161 4.747 1.697 100
Average 2.087 1.827 0.105 4.589 1.496 100
Sigma 0.053 0.06 0.026 0.064 0.058 0
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Fig.4 Photographs and sketch of non-glacial varved sediments intercalated between Baegdusan-Tomakomai tephra
(B-Tm) and Towada-a tephra (To-a) . The sketch shows sampling horizons of glass whose composition were
measured by EPMA such as B-Tml-5.
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of baegdusan-Tomakomai tephra (B-Tm) such as B-Tm1-5.
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