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Geology of the 1:200,000 Tokunoshima Quadrangle

The 1:200,000 Tokunoshima quadrangle is located between Amami-
Oshima and Okinawa Islands of the Ryukyu Arc. It includes
Tokunoshima, Okinoerabu Jima, Iotori Shima Islands and Tonbara
Iwa Rocks of the shore reef. Tokunoshima and Okinoerabu Jima
Islands are composed of Cretaceous accretionary complexes intruded
by Paleogene granitic rocks, which are covered by the Pleistocene
Ryukyu Group, latest Pleistocene to Holocene pyroclastic flow
deposits, and Holocene sediments. Iotori Shima is an active volcanic
island sitting on the present volcanic front of the Ryukyu arc.

The accretionary complexes of the Shimanto Terrane are exposed
on the Tokunoshima and Okinoerabu Jima Islands. The accretionary
complexes of Tokunoshima Island are divided into two parts. The
northern part is composed mainly of sandstone, mudstone, alter-
nation of sandstone and mudstone, and broken beds of sandstone and
mudstone with a small amount of chert, basalt, basalt volcanic rocks,
felsic tuff and melange. The southern part is composed mainly of
basalt, basalt volcanic rocks and melange containing basalt with
sandstone, mudstone, alternation of sandstone and mudstone, and
ultramafic rocks. The ultramafic rocks extend NNE and are composed
of serpentinite and dunite. The accretionary complexes of Okino-
erabu Jima Island are rich in basalt and basalt volcaniclastic rocks,
and compared to those of the southern part of Tokunoshima Island
without ultramafic rocks.

Although no fossil is obtained from these accretionary complexes,
lithologic characteristics indicate that these accretionary complexes
are Cretaceous accretionary complexes of the Shimanto Terrane.
These complexes are dominant in clastic rocks, basalt and basalt
volcanic rocks with a small amount of chert and without limestone. It
was also intruded by Paleocene granitic rocks.

The accretionary complexes of Tokunoshima Island have almost
undergone contact metamorphism by Paleocene Tokunoshima
Granite while those of central Okinoerabu Jima Island have been
subjected to contact metamorphism by Oligocene Okinoerabujima
Granite.

In the Tokunoshima Island, the Paleocene Tokunoshima Granite
occupies several parts of the island. The granite is a medium-grained
biotite granite (adamellite) and hornblende-biotite granodiorite. This
granite is broadly distributed below the accretionary complexes. The
age of the granite intrusion is regarded as 61 Ma (K-Ar age of biotite,
Kawano and Ueda, 1966) and 59 Ma (K-Ar age of biotite, Kawano and
Kato, 1989). Porphyritic granite and granodiorite dikes intruded into
the accretionary complexes before intrusion of Tokunoshima Granite,
and followed by an orthopyroxene-clinopyroxene diorite dike
intrusion. In the OKkinoerabu Jima Island, the Oligocene OXkino-
eabujima Granite occupies a central part of the island. This granite is
a medium-grained biotite-hornblende granodiorite and strongly
weathered. The age of the intrusion of the granodiorite is believed to
be 32.9 Ma (fission track age, Onishi et al., 1986). Several granite
porphyritic dikes intruded the accretionary complexes.

The Ryukyu Group covering Tokunoshima and Okinoerabu Jima
Islands, consists of reef complex deposits and terrigenous gravel and
sand deposits. The Ryukyu Group unconformably overlies the
Shimajiri Group distributed in the sea around the islands and is
divided into the Tokunoshima and Okinoerabu Formations, Metegu
and Tamina Formations, and marine terrace deposits, in ascending
order. The Tokunoshima and Okinoerabu Formations, each are a
hundred and several tens of meters thick, comprise a major part of
the Ryukyu Group. Both formations are made up of two units
consisting of proximal coral limestone and distal rhodolith,
Cycloclypeus-Operulina, and detrital limestone. The Metegu and
Tamina Formations are unconformably on the Tokunoshima and
Okinoerabu Formations. The Metegu Formation is composed mainly
of coral limestone less than 5 m in thickness,. The Tamina Formation,
less than 10 m in thickness, is made up of gravel and sand with coral
limestone gravel. Early Late Pleistocene marine terrace deposits are
composed of gravel and sand including limestone gravel.

Latest Pleistocene to Holocene pyroclastic fall deposits, erupted
from the Aira Caldera and Iotorishima Volcano, mainly cover the
northern part of Tokunoshima Island. Holocene deposits, which
cover the narrow plains along coasts and rivers, are composed of
flood plain, coastal sand dune, beach ridge, beach rock, and raised
coral reef deposits.

The Iotorishima Volcano of Late Pleistocene to Holocene consists
of Maedake, Iodake and Gusuku Volcanic edifices in ascending order.
Maedake Volcano is a stratovolcano composed of andesite pyro-
clastics and lava flows with several radial dikes. Iodake Volcano is an
andesite lava dome with a summit crater which is 500-700 m in a
diameter. Inside the crater, several to ten phreatic eruptions have
been recorded in historic time and fumaroles are active. Gusuku
Volcano is a double tuff ring composed of andesite pyroclastic flow
and surge deposits, and the latest flat lava dome erupted in the
central crater.

The NE-SW and NW-SE trending faults and half-graben basins,
relate to the subduction of the Philippine Sea Plate and opening of the
Okinawa Trough, have been developed in the district and its
surrounding area since the Early Pleistocene. Some of these faults
have the potential to be active faults. However, the faults that cut the
Ryukyu Group in Tokunoshima and Okinoerabu Jima Islands are
considered to have been inactive since the Late Pleistocene.

The copper deposits of Tokunoshima Island occur in the Creta-
ceous accretionary complex of melanges including basalt and basalt
volcaniclastic rocks. Several mines operated until World War II, but
no mines are active. There were stibnite and guano phosphorite
mines on Okinoerabu Jima Island. Small domes and incrustations of
sulfur have been formed around the small vents in the crater floor of
Todake Volcano on Iotori Shima Island.

The limestone of the Ryukyu Group is mined on the west coast of
Tokunoshima Island and its gravel is quarried on the southeast coast.
Contact metamorphosed sediments of the Cretaceous accretionary
complex are quarried on the north and west coasts of Tokunoshima
Island. Travertine was quarried for building materials on the
northwest margin of Okinoerabu Jima Island.

High temperature hot springs from the volcanic activity of
Iotorishima Volcano are on the east coast of Iotori Shima Island.

Gravimetric residual highs including Amagi Dake (Mt. Amagi) and
Inokawa Dake (Mt. Inokawa) of Tokunoshima Island and Oyama (Mt.
Oyama) on the western part of Okinoerabu Jima Island correspond
to the outcropping area of Cretaceous accretionary complexes.
However, gravimetric residual lows including Yamatogusuku Yama
(Mt. Yamatogusuku) to Minata Yama (Mt.Minata) of Tokunoshima
Island and Koshi Yama (Mt. Koshi) of the central part of Okinoerabu
Jima Island correspond to the outcropping area of Paleogene granitic
rocks.
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Okinoerabu Jima, Iotori Shima, Cretaceous, Paleogene, Pleistocene,
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