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ABSTRACT

The geology of the Ikeda District, which is located in the northeastern part of Shikoku Island, is basically divided into 
basement Late Cretaceous metamorphic, plutonic, and sedimentary rocks, and covering post-Miocene volcanic rocks and 
Quaternary sediments (Fig. 1). The basement rocks are classified into the Inner and Outer zones of Southwest Japan, which are 
separated by the Median Tectonic Line (MTL); the former is composed of the Ryoke Complex and the Izumi Group, and the 
latter is the Sanbagawa Complex in this district (Figs 2 and 3).

Ryoke Complex

The Ryoke Complex is a plutono-metamorphic complex formed underneath a Cretaceous volcanic arc at the eastern 
margin of Eurasia, and is distributed in the Inner Zone of Southwest Japan. The complex is distributed on the northern side 
of the Sanuki Mountain Range and is composed of a small amount of high-temperature and low-pressure metamorphic rocks 
(Ryoke metamorphic rocks), large amount granitic rocks (Ryoke granitic rocks), and a small number of dikes. The Ryoke 
metamorphic rocks consist of metasandstone with small amounts of metamudstone. Schistosity of the metasandstone is not 
well developed, and psammitic granofels is dominant. However, schistosity of the metamudstone is well developed, and 
pelitic schist is dominant. Metamorphic paragenesis in metasandstone and metamudstone is characterized by K-feldspar + 
cordierite, and is correlated to a K-feldspar-cordierite zone of the Ryoke metamorphic rocks. The metamorphic facies of the 
Ryoke metamorphic rocks is a low-pressure amphibolite facies. The complex is mainly composed of the Kan-onji Granite, 
which ranges from medium-grained hornblende-biotite granite to granodiorite. The Kan-onji Granite intruded into the Ryoke 
metamorphic rocks. Felsic dikes are distributed in the north-central area, and intruded into the Ryoke metamorphic rocks and 
the Kan-onji Granite. Their chemical compositions range from dacite to rhyolite. A small number of mafic dikes also intrudes 
into the Ryoke metamorphic rocks and Kan-onji Granite. The chemical composition of the mafic dikes is basaltic andesite. The 
maximum sedimentation age of the metasandstone of the Ryoke metamorphic rocks is Late Permian. Igneous activities of the 
Ryoke Complex continued for about 6 Myr from 94 Ma to 88 Ma.

Izumi Group

The Izumi Group is a main component of the Sanuki Mountain Range and is widely distributed in this district. It unconformably 
overlies the Kan-onji Granite at the northern margin of its distributed area and is truncated by the Ikeda, Hashikura, and Mino 
faults, which are active faults of the MTL to the south.

The group is composed of the Shiroyama and Hiketa formations of the Northern marginal facies and the Takikubo and 
Horita formations of the Main facies. The Shiroyama Formation consists of conglomerate and sandstone beds; the former is 
distributed at the base of the Izumi Group and includes rounded pebble- to cobble-size clasts of granite, fine-grained granite, 
rhyolite, and porphyritic rhyolite. Sandstones are generally thick- to very thick-bedded, medium- to coarse-grained arenite, 
sometimes containing scattered pebbles. There are several horizons of the basal conglomerates, which are intercalated with 
sandstone beds of the Shiroyama Formation. The Hiketa Formation is characterized by thick- to very thick-bedded mudstone 
and alternating beds of sandstone and mudstone. This formation is characterized by occurrence of macro fossils, including  
Inoceramus balticus, Metaplacenticeras subtilistriatum, and Baculites sp., which indicates that the depositional age of the 
Hiketa Formation is the middle Campanian, Late Cretaceous. The total bed thicknesses of the Shiroyama and Hiketa formations 
are 60–1,000 m and 400–1,700 m, respectively.
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Fig. 1　Generalized geological map of the Ikeda District and surrounding area.
Modified from Seamless Geological Map V2 (Geological Survey of Japan, AIST, 2019) and the Geological Map of the Kan-onji District (Noda 
et al., 2017b) with a study of the Ikeda District.

The Takikubo Formation is composed of Umpenji Sandstone and Ashiro Mudstone members based on the lithology. The 
Umpenji Sandstone Member is characterized by sandstone-dominated alternating beds of sandstone and mudstone with minor 
conglomerate. The Ashiro Mudstone Member is the uppermost member of the Takikubo Formation, which is dominated by 
mudstone-dominated alternating beds of sandstone and mudstone. The stratigraphic relationship between the Takikubo and 
Hiketa formations is either conformity or interfingering. The mudstone-dominated alternating beds in the Ashiro Mudstone 
Member gradually shift to crudely stratified mudstone beds in the Hiketa Formation. The total bed thicknesses of the Umpenji 
Sandstone and Ashiro Mudstone members are 800–2,800 m and 800–1,000 m, respectively.

The Horita Formation comprises the Nagoro Sandstone Member and the Katsuura Mudstone Member; the former is 
characterized by sandstone-dominated alternating beds of sandstone and mudstone, and the latter has mudstone-dominated 
alternating beds. Felsic tuff beds are much more common in the Horita Formation than in the Takikubo Formation. The total 
bed thicknesses of the Nagoro Sandstone and Katsuura Mudstone members are 1,800 m and more than 1,300 m, respectively.

Macro- and micro-fossils suggest that the depositional ages of the Takikubo and Horita formations are also middle 
Campanian. Detrital zircon U–Pb ages of felsic tuff beds in the Umpenji Sandstone and Katsuura Mudstone members are 
78.3 ± 1.3 Ma and 79.3 ± 1.1 Ma, respectively. The depositional ages of the two members overlap each other within their 
uncertainties, which are middle Campanian.
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Fig. 2　Geological map of the Ikeda District.

Sanbagawa Complex

The Sanbagawa Complex is a high-pressure and low-temperature metamorphic complex formed during the Cretaceous 
along a subduction channel and/or deeper part of an accretionary prism, and it is distributed in the Outer Zone of Southwest 
Japan. The complex is distributed in the Shikoku Mountains on the south side of the MTL. The complex can be subdivided 
into the Itano, Minawa, and Koboke units in order from north to south. The Itano unit shows an isolated small outcrop along 
the Yoshino River, and is composed of large albite-porphyroblast-bearing mafic and pelitic schists. The Minawa is the main 
unit of the complex, and is composed of mafic and pelitic schists with siliceous and psammitic schists and serpentinite. Albite 
porphyroblasts are developed in the upper part of the Minawa unit. The unit overlies the Koboke unit, and the boundary between 
the Minawa and Koboke units is parallel to the dominant schistosity Si. Folds Fi, with an axial plane parallel to the dominant 
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Fig. 3　Summary of geology in the Ikeda District.
Age values come from v2020/01 of Cohen et al. (2013). Movement history of the Median Tectonic Line and the plate subduction are modified 
from Kubota et al. (2020) and Seton et al. (2012).

schistosity Si, are developed in the Minawa unit. Unfolding of the folds Fi, a simple lithostratigraphy consisting of mafic, 
siliceous, and pelitic schist in order from top to bottom, is recognized in the Minawa unit. Such lithostratigraphy resembles 
an overturned oceanic plate stratigraphy. The Koboke unit is composed mainly of psammitic schist. Progressive metamorphic 
zonation can be recognized from mineral paragenesis in pelitic schist in the Minawa and Koboke units, where the lower-grade 
zone is chlorite and the higher-grade zone is garnet. The garnet isograd between the chlorite and garnet zones is located at the 
lower part of the Minawa unit. Metamorphic zonation of the isolated Itano unit is correlated to an albite-biotite zone, which has 
a grade higher than that of the garnet zone. The metamorphic facies of the garnet zone is transitional between epidote blueschist 
subfacies and albite epidote amphibolite subfacies. The protolith of mafic schist of the Minawa unit was formed at a mid-ocean 
ridge during the last stages of the Late Jurassic. The oceanic crust arrived at the proto-Japan trench around 95–90 Ma based on 
the detrital zircon U–Pb ages of psammitic schist. High-pressure and low-temperature metamorphism and ductile deformation 
of the Sanbagawa Complex may have continued for about 30 Myr from ca. 90 to ca. 60 Ma.

Setouchi volcanic rocks

The Setouchi volcanic rocks are Miocene volcanic rocks distributed around the Seto Inland Sea. The rocks in the Kagawa 
Prefecture are named the Sanuki Group. The Sanuki Group consists of the Higashioku and Kokubundai formations. An 
isolated small body of the Setouchi volcanic rocks is distributed on the northwest corner. The rocks are composed of andesite 
volcaniclastic rocks and lava, and can be correlated to the Kokubundai Formation.

Mitoyo Group and Dochu and Norouchi formations

The lower Pleistocene sediments are divided into the Mitoyo Group distributed in the northern hills of the Sanuki Mountain 
Range, the Docho Formation sporadically distributed along the Yoshino River, and the Norouchi Formation showing a small 
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distribution in the Sanuki Mountain Range. These are fluvial and gravel-rich deposits, having a total thickness of 60–70 m 
each. The Mitoyo Group is subdivided into the Saita Formation containing crystalline schist gravels, the Koda Formation 
characterized by granitic rocks-dominant gravels and arkose sands, and the Yakeo Formation mainly composed of sandstone-
dominant gravel beds. Two widespread volcanic ash layers, Motoshino and Kamikochi tephras, estimated to 2.4–2.3 Ma and 
1.75 Ma, respectively, are intercalated in the Mitoyo Group. Metasequoia sp. fossils occur in the Mitoyo Group and the Dochu 
Formation.

Terrace deposits, landslide deposits, and alluvium

In this district, the fluvial terrace deposits and alluvium are distributed mainly along rivers. The terrace deposits are subdivided 
into the higher terrace 1 and 2, middle terrace, and lower terrace 1 and 2 deposits in ascending order. These sediments are 
mainly composed of gravel beds, and two widespread volcanic ash layers, Aso-4 and Aira–Tn tephras, are intercalated in the 
middle terrace and lower terrace 1 deposits, respectively.

Many landslide deposits are present, especially in the southern part of the Sanuki Mountain Range. Relatively large-scale 
landslide deposits occur where the dip directions of the bedding plains coincide with those of the topographic slopes. The 
Inokubo and Shinyama landslides in Ikeda-cho, Miyoshi City, are typical examples of such deposits.

Median Tectonic Line and faults along the northern margin of the Sanuki Mountain Range

The MTL is the major geological boundary in Southwest Japan. The MTL has had multiple stages of historical movement 
since the Cretaceous: (1) early Late Cretaceous left-lateral faulting (Kashio Phase), (2) late Late Cretaceous left-lateral 
faulting (Izumi Phase), (3) Paleocene–Eocene normal faulting (Ichinokawa Phase), (4) Middle Eocene left-lateral and N–S 
compressional faulting (pre-Tobe Phase), (5) Middle Miocene thrusting (Tobe Phase), (6) Middle Miocene normal faulting and 
intrusion of volcanic rocks along the faults (Ishizuchi Phase), and (7) Quaternary movements that are continuing as an active 
fault system with the present right-lateral displacement. The pre-Tobe Phase may be related to formation and deformation of 
the Izumi sedimentary basin (Izumi Group), including an en échelon alignment of the axes of anticline and syncline.

The Ikeda, Hashikura, and Mino faults belonging to the MTL active fault system are distributed along the southern foot of 
the Sanuki Mountain Range. These faults have sharp fault scarplets that have cut into the lower Pleistocene Dochu Formation 
and terrace deposits.

The Takenari, Ebata, and Kashihara series of faults constitute a clear boundary between the Sanuki Hills and the northern 
margin of the Sanuki Mountain Range. These faults are reverse faults with a ENE–WSW or E–W strike and a S dip. The 
Takenari and Ebata faults have cut the lower Pleistocene Mitoyo Group.

Applied geology

Hot and cold mineral springs are commercially operated in this district. Hot spring facilities are situated at Shioiri (Manno 
Town) and Saitakami (Saita-cho, Mitoyo City) on the northern side of the Sanuki Mountain Range (Kagawa Prefecture). In 
addition, mineral springs along the MTL are used at several spa facilities in Ikeda-cho and Mino-cho, Miyoshi City, Tokushima 
Prefecture.

The Minawa and Miyoshi mines (currently inactive) in the Sanbagawa Complex were used to excavate bedded cupriferous 
pyritic deposits (Kieslager-type deposits). Sandstones of the Umpenji Sandstone Member of the Takikubo Formation are 
extracted in open-pit mines near the Inohanatoge Pass, mainly for raw materials for concrete and engineering products.







裏表紙写真説明：
讃岐山脈の北縁に沿って延びる江畑断層の断層崖．江畑断層を境にして，手前
側の緩傾斜の丘陵地帯には三豊層群財田層や段丘堆積物が，奥側の急傾斜な斜
面には和泉層群城山層の礫岩・砂岩が分布する．香川県仲多度郡まんのう町七
箇から撮影．

Back Cover Photo: 
Fault scarp of the Ebata Fault along the northern margin of the Sanuki Mountain Range. 
The gentle slope on the near side of the Ebata Fault is underlain by the Saita Formation, 
Mitoyo Group and terrace deposits. The steep slope on the far side of the fault is 
composed of conglomerate and sandstone beds of the Shiroyama Formation, Izumi 
Group. The photo was taken from Shichika, Manno Town, Nakatado County, Kagawa 
Prefecture.
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