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Pyroclastic Deposits of Unknown Source, Discovered in the Tamagawa Welded Tu#s,

West of Hachiman-Tai Volcano, NE Japan

Kazuhiko KANO�and Takeshi OHGUCHI��

Tamagawa Welded Tu#s comprise the late Pliocene Kurasawayama Welded Tu# and the early Pleistocene

Bunamori-bokujo Welded Tu#, which represent the Plio-Pleistocene regional felsic magmatism in NE Japan Arc.

They are thought to have issued from the same caldera buried below Akita Yake-Yama volcano, though the

multiple drillings into the caldera have recovered no or little materials of the two welded tu#s and a time gap of

ca. + million years is present between the two welded tu#s. This paper describes the Taihei-Ko and Haruyama

pyroclastic deposits that individually occur between the two welded tu#s at a road cut on the northern side of

Taihei-Ko (Lake) and at a cutting wall of Haruyama on the eastern side of Tazawa-Ko (Lake). The deposits at

the two locations are -* km apart but contain the same crystal fragments of quartz, plagioclase, orthopyroxene,

hornblende, magnetite, and extremely minor biotite. The Taihei-Ko pyroclastic flow deposit and the Haruyama

pyroclastic deposit are +..�*., Ma and +.1�*., Ma, respectively in fission-track age for zircon. They are likely

to have derived from the same source at the same time or shortly after another and may represent a missing activity

in the source area of the Kurasawayama Welded Tu#, to which they are similar in constituents. The Taihei-Ko

pyroclastic deposit comprises a pyroclastic surge deposit and overlying pyroclastic flow deposit. The Taihei-Ko

pyroclastic surge deposit is +. m thick and well stratified with rip-ups of the underlying rhyolitic Kurasawayama

Welded Tu#. The Taihei-Ko pyroclastic flow deposit is over 0 m thick and entirely welded. Stratification and

grading are not obvious. The Haruyama pyroclastic deposit fills an incised valley of the Kurasawayama Welded

Tu#, and is vaguely stratified across the thickness of over ,* m. Compared with the Taihei-Ko deposit, the

Haruyama deposit is, however, relatively poor in fines and contains many lithic fragments, so is likely to be more

proximal to the source. The stratification of the Haruyama deposit inclines outward from Tazawa-Ko. The

flow direction of the Taihei-Ko pyroclastic surge is from the south to the north and -* km to the south, there is

Tazawa-Ko. In addition, a deposit potentially correlative to the Haruyama deposit occurs between Tazawa-Ko

and Taihei-Ko. These facts collectively suggest that an alternative source of the Taihei-Ko and Haruyama

deposits is Tazawa-Ko. Because of the dimension /.2 km across and .,- m deep and absence of confirmed

deposits, it has been open to question for a long time whether the lake is a caldera or an impact crater.

Key words : Tamagawa Welded Tu#s, Tazawa-Ko, caldera, pyroclastic flow, pyroclastic surge, Early Pleistocene
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Fig. +. Distribution of Tamagawa Welded Tu#s and related rocks (modified from Sudo, +321 b). J¸Junction of
Tamagawa and Kowase Rivers.
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Table +. Correlation of Tamagawa Welded Tu#s and related rocks with the rock units ever proposed.

Table ,. Stratigraphy of Tamagawa Welded Tu#s and related rocks (Data adopted

from Sudo, +321 a, b, +33,).
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Fig. ,. Locality of the outcrop of the Taihei-Ko

pyroclastic surge and pyroclastic flow deposits.

Topograhic map adopted from + : ,/,*** quad-

rangle map Taihei-Ko (Geographical Survey

Institute of Japan, +321).

Fig. -. Sketch map of the outcrop of the Taihei-Ko

pyroclastic surge and pyroclastic flow deposits.
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Fig. .. Geologic column at the outcrop of the

Taihei-Ko pyroclastic surge and pyroclastic flow

deposits.
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Table -. Fission-track ages for zircon of the Taihei-Ko and Haruyama pyroclastic deposits.
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Fig. /. Dune bed-forms and low-angle cross-stratification of the Taihei-Ko pyroclastic surge deposit. Flow

direction is from right to left. Cross-laminations inclined to the right constitute chute and pool structure

(lower right in photo A). Overlying beds locally truncate dune bed-forms (center in photo B). A hammer is

-* cm long.
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Fig. 0. Plastically deformed stratification and sparse fragments of quartz-phyric rhyolite welded tu# in the

Taihei-Ko pyroclastic surge deposit. A lens cap is 0 cm across.
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Table .. Refractive indices of orthopyroxene, hornblende, and volcanic glass from the

Taihei-Ko and Haruyama pyroclastic deposits.

Fig. 1. A low-magnification microscopic view of the *.+,/�*.*3*mm fraction of the Taihei-Ko pyroclastic surge

deposit. The angular, transparent fragment in the center is a glass. Many blocky, transparent fragments are

quartz and plagioclase. Milky white, variably rounded particles are vitroclastic aggregates, perhaps broken

matrix of rhyolitic welded tu#.
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67�8� .fkl�;mWn� ;Mop�DqW

Fig. 2. Cumulative curves for grain-size frequency distribution of samples *-+*+-*,, *-*2,1*-A, and *-*2,1*-B
from the Taihei-Ko pyroclastic surge deposit. Curves for grain-size frequency distribution of the fraction finer

than .f of samples TAZ+ and TAZ, from the surge deposit at Haruyama, Tazawa-Ko are also shown for

comparison.

Fig. 3. Mdf-sf plots of the Taihei-Ko pyroclastic surge deposit and the Haruyama pyroclastic surge deposit.

Boundaries for pyroclastic flow, fines-depleted pyroclastic flow and pyroclastic surge are adopted from Walker

(+32-). Boundary for pyroclastic fall is adopted from Walker (+31+).
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Fig. +*. Microscopic photo of the Taihei-Ko pyroclastic flow deposit (sample *-*2,1*.). Qz : quartz, Pl :

plagioclase, Cpx : clinopyroxene and Ho: hornblende.
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Fig. ++. Pyroclastic surge deposits at Haruyama, close to Tazawa-Ko. A: Vague stratification visible over the

exposure ca. ,*m high. B : A block of rhyolitic welded tu# set in the matrix. A lens cap is 0 cm across.
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