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Geology of the 1:200,000 Shirakawa Quadrangle

The district of 1:200,000 Shirakawa quadrangle is located in the boundary area between
the Tohoku and Kanto provinces, Pacific Ocean side of Northeast Japan. In the Shiraka-
wa District, three major fracture zones were formed. The Futaba Fracture Zone (FFZ),
trending NNW-SSE, developed along the eastern margin of the Abukuma Plateau. About
10 km to west of FFZ, the Hatagawa Fracture Zone (HFZ) formed almost parallel to
FFZ. The Tanagura Fracture Zone (TFZ), trending NNW-SSE, developed along the
southwestern margin of the Abukuma Plateau.

By the HFZ and TFZ, pre-Tertiary basement rocks are divided into three units: the
South Kitakami Zone, Abukuma Zone and Ashio Zone from east to west. In addition, the
TFZ and its northern extension constitute the boundary between pre-Tertiary basement
rocks of Northeast and Sowthwest Japan, named as the Tanagura Tectonic Line.

East of the HFZ, pre-Devonian metamorphic rocks, metamorphic and sedimentary
rocks of unknown age, Early Carboniferous and Permian sedimentary rocks and Creta-
ceous granitic rocks with some volcanic rocks are distributed. Ultramafic rocks that con-
sist mainly of serpentinite occur along the HFZ and FFZ.

Between the HFZ and TFZ, Cretaceous granitic rocks (so-called Abukuma Granitic
Rocks) are widely distributed. Metamorphic rocks, ultramafic rocks, ultramafic to mafic
intrusive rocks and sedimentary rocks occur as blocks of roof pendant or xenolith in the
granitic rocks, though their ages and details are not well known. Metamorphic rocks
named as the Gosaisho-Takanuki metamorphic rocks develop widely in the area be-
tween the cities of Tanagura and Iwaki. The Gosaisho-Takanuki metamorphic rocks are
Early Cretaceous high-temperature low-pressure metamorphic rocks, of which original
rocks are Jurassic sediments. At the southern end of the mapped area, Hitachi Metamor-
phic and Plutonic Rocks occur intruded by the Abukuma Granitic Rocks.

The TFZ is an almost 4 km wide zone where many faults and deformed rocks occur.
Within the TFZ, the metamorphic and granitic rocks derived from the Abukuma Terrane
and the sedimentary and granitic rocks that belong to the Ashio Terrane occur in contact
with the tectonic boundaries.

West of the TFZ, the Ashio Terrane (formerly called as Yamizo Group) is widely ex-
posed. This terrane was formed along a convergent margin during the Late Jurassic peri-
od and is mainly composed of a disrupted and dismembered accretionary complex of Tri-
assic to Middle Jurassic pelagic chert and Late Jurassic terrigenous clastic rocks. The
Ashio Terrane in this district trends nearly N-S direction with gentle folding and shows
a west-dipping imbricate thrust structure. The terrane is divided into the lower Kasama
and upper Takatori Complexes; their lithologic features are almost similar, but the vari-
ety and abundance of their component rocks, age of deposition and tectonic contact with
the complexes can be the basis for classification.

Many Cretaceous gabbroic to granitic rocks occur intruding the Ashio Terrane. They
are classified into older (Early Cretaceous) and younger (Late Cretaceous) intrusions
based on their intruding age and petrologic character.

The Neogene sedimentary and volcanic rocks unconformably overlie the pre-Neogene
rocks, and are distributed widely in the Pacific Ocean coastal area, Tanagura basin be-
tween the Abukuma and Yamizo Mountains and west side of the Yamizo Mountains. The
early Miocene sequence in the Pacific Ocean coastal area is represented by sedimentary
rocks belonging to the Yunagaya and Shirado Groups. In contrast, the early Miocene de-
posits in the other areas are composed of basalt and andesite volcanic rocks. The middle
Miocene sequence in the mapped area is characterized by transgressive deposits that
consist of marine sandstone and mudstone with rhyolite and andesite volcaniclastics.
The upper Miocene deposits are represented by regressive varied facies; marine sand-
stone and terestrial lignite-bearing deposits and volcanic deposits filling caldera depres-
sions in the backbone range. The Pliocene deposits in this area are composed of sedi-
mentary rocks distributed along the Pacific Ocean coastal area and extracaldera
pyroclastic flow deposits in the northwestern area.

The Quaternary deposits are composed of Pleistocene to Holocene volcanic products,
Pleistocene terrace deposits, landslide deposits and Holocene alluvial deposits. The ear-
ly Pleistocene Shirakawa Pyroclastic Flow Deposits are the products of large-volume
felsic volcanism from Tonohetsuri and other calderas in the northwestern part of the
quadrangle. The Nasu volcanic group is composed of andesitic composite volcanoes, and
the Chausudake volcano is the only active one of the group. The terrace deposits are
divided into six units: higher, middle I, middle II, lower I, lower II and lowest terrace de-
posits. The higher terrace deposits are fluvial and middle Pleistocene in age. The middle
I terrace deposits were formed in the last interglacial maximum of the latest middle
Pleistocene, and the middle II terrace deposits are composed of fluvial sediments slight-
ly later than the last interglacial maximum. The lower I and II terrace deposits are from
the late Pleistocene last glacial age. The lowest terrace deposits is Holocene in age.

Key words : areal geology, geological map, 1:200,000, Shirakawa, Fukushima, Kitakami,
Abukuma, Nasu, Ashio, Yamizo, Gosaisho, Takanuki, Hitachi, Yaguki, Tanagura Fracture
Zone, Hatagawa Fracture Zone, Futaba Fracture Zone
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