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Kazuo Terada* and Sei-ichiro Tsuji**: Vegetational Reconstruction and
Dendrochronological Application on the Last Glacial Subfossil Forest
duried by the Hachinohe Tephra from the Towada Volcano
at Ikenai, Ohdate, Akita Prefecture, northern Japan
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Abstract A vegetational reconstruction and a dendrochronological application were carried out on a subfossil
forest (approx.13,000yrs BP) buried by the Hachinohe tephra from the Towada Volcano at Ikenai, Ohdate city,
Akita Prefecture, northern Japan. The subfossil forest is located at the southwest of the Towada Volcano and
is covered with the pyroclastic flow deposits of the Towada-llachinohe tephra (To-1) without the pyroclastic
fall deposits (To-HP). Subfossil woods show establishment of a Picea forest accompanied with Abies in the Last
Glacial Age. The forest trees were studied dendrochronologically to clarify the burial process. In the forest, five
well preserved discs were obtained from lying trunks of Ficea, and their tree -ring widths were measured and
correlated. Cross-dating succeeded among the individuals, and three trees were found to die in the same year.
In the previous work at the east slopes of the Towada Volcano, we made a standard tree-ring index (STD) of
Picea in subfossil forests under the Towada-Hachinohe tephra. Cross-dating succeeded between three individ-
uals of this study and STD which revealed that the terminal rings were formed in the same year. Further
observation on the terminal rings showed that their latewood formation had already ceased hefore death,
agreeing with the result of the previous work. Thus Towada Volcano erupted in winter and the eastern and the
southwestern forests were buried by the Hachinohe tephra and died out in the same season.

Key words : Last Glacial Age, Towada-llachinohe tephra, Dendrochronology, Buried forest, Subfossil wood
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Table 1 Comparison of subfossil wood assemblages
under the Towada Hachinohe tephra
between the southwest and the east slopes
of the Towada Volcano

Southwestern Slope Eastern Slope

Taxon (present study) (Noshiro et al. 1997)
No. % No. o
Picea 72 [25] 90.0 79 [10] 384
Abies 8 [ 4] 100 30 [ 5] 14.6
Larix 85 [21] 413
Pinus (Haploxylon) 1 0.5
Alnus (Alnobetula) 211 1.0
Alnus (Gymnothyrsus) 3 1.5
Betula 31 15
Populus 1 0.5
Spiraea 2 1.0
Total 80 100% 206 100%

[ I: number of rootwood
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Table 2 List of Picca discs for dendro-
chronological analysis

Tree No.  Diam. Bark Pith  Terminal No. of

(cm) Ring  Rings
IKN-I-5 17 + - - 122
IKN-1-27 14 + - + 182
IKN-1-49 17 + + 190
IKN-1-50 8 + + + 167
IKN-1-52 30 + + 144

+: present, - absent
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Microphotographs of subfossil woods under the Hachinohe tephra.
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a-f: Picea a-c: stemwood (No. IKN-I-71), d-f: rootwood (No. IKN-I-72),
g-l: Abies g-i: stemwood {No. IKN-1-22), j-1: rootwood (No. IKN-1-29).
a, d, g, j: cross section (X40) b, e, h, k: tangential section (xX100) ¢, f, i, I: radial

section (X 200)
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Table 3 Results of cross-dating among five
individuals
IKN-1-27 IKN-I-49 [IKN-I-50 [IKN-I-52
IKN-I-5 T 34 34
(122) t 2.3 * 1.8 *
n 122_ _ 122 o
IKN-1-27 T — 0 0 -36
(182) t — 5.7 4.1 4.5
n — 182 182 144
IKN-I.499 <« = — o -36
(190) — * 5.5
— 144

(167)

IKN-I-52

T
t
n
IKN-I-50 ¢ -
t
n
T
(144) t

n j—

T :relative time lag

t:t-value bold numerals: t 23.5 ( p £0.001)

n : number of overlapping years

(): number of tree-rings

* t-value very low and corellation incompatible with each other
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Table 4 Results of cross-dating between
tree- ring index of STD and three
individuals from this study site

IKN-I-
49 50 52
T 0 0 -36
STD t 5.6 3.7 2.8

n 190 167 144

T : relative time lag

t: t-value

bold numerals: t 2 3.5 ( p <0.001)
n : number of overlapping years
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a: IKN-I-27, b: IKN-1-49, ¢: IKN-I1-50
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