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Geology of the 1:200,000 Nikkd Quadrangle

The 1:200,000 Nikko quadrangle is located in the
southern part of the NE Honshu arc. The Quaternary
volcanic front lies from northeast to south in this
quadrangle.

The Permian to Early Cretaceous rocks in the
Joetsu Belt are exposed in the western part of the
quadrangle. These rocks are composed of ultramafic
rocks, metagabbro, Mizunashigawa and Kawaba
Metamorphic Rocks, and Triassic to Early Cretaceous
sedimentary rocks. The original rocks of the
Mizunashigawa and Kawaba Metamorphic Rocks are
sedimentary complexes including various exotic
blocks. The Triassic Okutone Group, Jurassic
Iwamuro Formation, and Early Cretaceous Tokurazawa
Formation consist of shallow marine to lacustrine
strata, which cover the ophiolitic and metamorphic
rocks of the Joetsu Belt.

The Permian rocks of unidentified tectonic
province, located to the east of the Joetsu Belt, was
once believed to be Jurassic rocks of the Ashio Belt.
The Sodesawa Formation is a sedimentary complex
containing exotic blocks of ultramafic rocks and
metagabbro. The Otori Formation is made up of marine
strata, containing Permian brachiopods. The Onazawa
Formation is correlative with the Permian formations
of the Ultra-Tanba Belt in SW Japan.

The Jurassic sedimentary complex in the Ashio
Belt is divided into three parts. The eastern part
(J1) is made up of Late Jurassic shale and sandstone,
including exotic blocks of Triassic chert, and minor
mafic volcanic rocks and limestone. The middle part
(J2) consists of Middle Jurassic shale and sandstone,
including exotic blocks of Permian to Triassic chert,
mafic  volcanic rocks, and  limestone. The
northwestern part (J3) is composed of Jurassic shale
and sandstone, including exotic blocks of Permian to
Triassic chert, and minor mafic volcanic rocks and
limestone.

The Early Cretaceous to Paleogene plutonic and
volcanic rocks in the quadrangle were generated by
arc volcanism along the eastern margin of the
Eurasian plate. The Early Cretaceous

Matsuki Granodiorite is 116 Ma in biotite K-Ar ages
and has intruded into the Jurassic rocks in the Ashio
Belt. The Late Cretaceous to Paleogene Okunikkd
Rhyolites consist of voluminous felsic pyroclastic
flow deposits. The Late Cretaceous to Paleogene
plutonic rocks are made up of granite, granodiolite,
and quartz diorite; these rocks have intruded into
pre-Late Cretaceous rocks in the Joetsu and Ashio
Belts.

The strata 20 to 15 Ma in age are composed mainly
of felsic lava and volcaniclastic rocks, with minor
basalt volcanic rocks and non-marine to deep marine
sediments. They up to 2,000 m in the maximum
thickness and filled the basins rifting coincident
with opening of the Japan Sea. Felsic parallel dike
swarms, intruding into pre-Neogene rocks presumably
fed the contemporary volcanic rocks. The strata 15-10
Ma in age consist of shallow to deep marine sediments,
felsic volcaniclastic rocks, and basalt lava and
volcaniclastic rocks. The maximum thickness is
about 500 m in total.

After 10 Ma, this quadrangle region was uplifted
and caldera-forming felsic volcanism began. The
resulting calderas are 4 to 20 km in diameter and are
filled by thick pyroclastic flow deposits,
caldera-collapse breccia, and post-caldera

lacustrine sediments. The Late Miocene Komado
Formation and the Early Pleistocene Shirakawa
(Kumado, Ashino, Nishigd, etc.) Pyroclastic Flow
Deposits constitute extracaldera pyroclastic flow
plateaus. The Shiobara caldera is the youngest among
these calderas, produced at about 0.3 Ma with
eruption of the Otawara Pyroclastic Flow.
Pleistocene to recent basalt to dacite
stratovolcanoes cluster in the northeastern Nasu and
the southern Nikkd regions. Chausudake, Hiuchi, and
Nikko-Shirane Volcanoes are currently active ones.
The Sekiya Fault, which trends from north to
south in the eastern part of the quadrangle, is an
active reverse fault, whose western mountainous side
upheave. The Nikko earthquake of M7 occurred beneath
the southeastern part of the quadrangle in AD 1683,
presumably caused by the break of the Sekiya Fault.
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