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Late Mesozoic Crustal Movements in Shikoku, Outer
Zone of Southwest Japan, Part 3——

Masatora Kawai

Abstract

1. Geology

The investigated area is in the southern part of central Shikoku. Geotectonically the
mountainous region, which occupies most parts of the area, belongs to the Chichibu Terrain in
the Outer Zone of Southwest Japan, comprising various rocks ranging in age from pre-Silurian
to late Cretaceous. The northern margin and the southeastern corner of the area are occupied
by the Sambagawa Terrain composed of the regionally metamorphosed Permo-Carboniferous
formations and the Shimanto Terrain composed of the so-called “Undifferentiated Mesozoic
complex”’, respectively.

The pre-Mesozoic and Mesozoic rocks of this area are zonally distributed in many
parallel to subparallel belts with a general trend of ENE-WSW and often show the imbricated
structure.

Geologic classification of the rocks and their succession are summarized in Table 1.

1. 1 Pre-Silurian (Yokokura Complex)

This complex consists of coarse-grained garnet-bearing amphibolite, gneissose gabbro,
granite and quartz porphyry. They generally show cataclastic texture often accompanied by
mylonite.

The rocks are distributed only in the narrow zone called ‘“Kurosegawa Tectonic Zone’
with a general trend of ENE-WSW. They are more highly metamorphosed by far than the
Paleozoic sediments and form the core of overturned anticlinorium composed of the Silurian-

Devonian and the Upper Devonian strata.

1. 2 Paleozoic

(A) Silurian-Devonian and Upper Devonian

The Silurian-Devonian Yokokurayama and Upper Devonian Ochi Groups are nar-
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rowly distributed in the so-called “Kurosegawa Zone’ in the southern part of this area.

The Yokokurayama Group consists of tuffaceous sandstone, and tuffaceous slate, with

limestone, acid tuff and conglomerate, and unconformably covers or is in fault contact with

2—(62)




BaRGEHIEL L 0 FLHOMERE (F4ER)

the Yokokura Complex in the western adjacent area. According to Hamapa (1959, 1961),
Halysites siimilichi, Falsicalenipora japonica, F. sikokuensis, Favosites cf. buculoides and other fossils
are found in the thin limestone of Wenlockian, and Schedohalysites kitakamiensis, Favosites goth-
landicus, etc. occur in the upper limestone of Lower Ludolovian.

The uppermost part of this group in the Yokokura-yama district is presumably of the
Devonian age, however, the Upper Ludolovian and Devonian fossils have not yet been found.

The Upper Devonian Ochi Group is composed of alternation of sandstone and cldyslate
with conglomerate, and covers unconformably or is in fault contact with the Yokokurayama
Group. After Hirata (1966a, 1966b), Lepiophloeum rhombicum, Lepidodendropsis spp., Orbiculoidea
sp. and other plant fossils of the late Devonian age are found in the coaly clayslate in the Yokokura-
yama district.

(B) Permo-Carboniferous

The Permo-Carboniferous sediments are divided into the Kamaida, Kusugami, Tosa-
yama and Hakawa Formations.

1) Kamaida Formation

This formation forms several large and many small masses, and rests as a thrust sheet
upon the Kusugami, Tosayama and Hakawa Formations and the Mesozoic strata, being covered
by thrust sheets of the Yokokura Complex and the Yokokurayama and the Ochi Groups.

The formation is composed predominantly of chert and its metamorphics, accompanied
by limestone and schalstein. It is divided by a difference of distribution area and metamorphic
grade, into the Koshikigadai, Yotsugi, Kamiyoshiwara, Shogase, Nagahata, Ino, Hongo,
Ohirayama and Kokuzo Members occurring. They are mentioned in order of distribution
from north to south.

The Koshikigadai Member in the Sambagawa Terrain is composed of quartz schist and
crystalline limestone, but other members in the Chichibu Terrain are faintly metamorphosed
in some places.

The Yotsugi Member comprises quartz phyllite, phyllitic chert and lenticular limestone,
and is separated from the Koshikigadai Member by the Nishitsugasai fault (or so-called “Mikabu
Tectonic Liné”).

The Kamiyoshiwara Member consists of phyllitic chert and limestone lens, and the
Shogase Member comprises chert and thin limestone. The metamorphic grade of the Yotsugi,
Kamiyoshiwara and Shogase Members falls in order of mentioning. The Shogase Member
is assigned to the Upper Carboniferous by the presence of such fossils as Fusulinella gracilis, F.
pseudobocki, Fusulina sp. in a limestone. The Ino Member is composed chiefly of quartz phyllite
and phyllitic chert and partly of limestone, schalstein, non-metamorphosed chert and quartz
schist. After Kopavasur (1950), lower and middle Permian fusulinids are found in weak- or
non-metamorphosed limestone lenses, i.e. Fusulina? sp., Schwagerina? sp., Pseudofusulina granum-
avenae and Parafusulina® sp. in Suemitsu-dani (or Suemitsu-valley), Schubertella cf. graudi in
Nakajima-dani (Kochiga-tani), and Schwagerina sp. in Konai.

The Hongo, Nagahata, Ohirayama and Kokuzo Members consist chiefly of non-
metamorphosed chert, intercalated with limestone and schalstein. According to Kopavasui
(1950), upper Carboniferous fusulinids such as Eoschubertella cf. obuscura, Fusulina cf. bocki and
F. sp. are found in the west-southwestern next district, Eoschubertella cf. magna and Fusulinella cf.
biconica in the south of Aosari, and Fusulinella? sp. in Yokoyama-dani. But Pseudofusulina vulgaris,

lower Permian fusulinid is found in limestone blocks of Furuhata in the western adjacent
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area. The Nagahata Member yields Pseudoschwagerina gthensis and Quasifusulina sp. from
limestone lens in Asao. According to KoBavasur (1950) and Karro and Kawasawa (1958),
Pseudofusulina ambigua, P. sp., Parafusulina japonica, P. sp., and other lower-middle Permian
fusulinids are reported from some limestone lenses in the Nagahata Member. The fossiliferous
limestone along the southern margin of the Ohirayama Member yields Neoschwagerina crati-
culifera, N. douvilli and Yabeina sp. and other middle Permian fossils at Saruta, Ishida and other
localities in the southern adjacent area. And in brecciated limestone lens to the southeast of
Aosari is found Pseudofusulina cf. kratowi, P. sp. and Triticites? sp., fusulinids of lower-middle
Permian. The Kokuzo Member rarely yields middle Permian fossils including Neoschwagerina
sp. at some localities.

2) Kusugami Formation

This formation comprises schalstein (basic to intermediate pyroclastics) or its metamor-
phics and is intercalated with limestone and chert. It is overlain by thrust sheets of the Kamaida
Formation, the Yokokurayama and the Ochi Groups and the Yokokura Complex, and tec-
tonically rests on the Hakawa Formation and the Mesozoic strata. The Kusugami Formation
is divided, by a difference of distribution and metamorphic grade into the Minagoshi, Omoiji,
Kashigato, Kariyama, Ono, Kashiwara, Konotani and Miyanotani Members. They are ar-
ranged in a series of their own subzone with a common trend and separated by thrusting rela-
tionship from each other.

The Minagoshi and the northern half of the Omoiji Members occupy the southern
margin of the Sambagawa Metamorphic Terrain. The southern half of the Omoiji and other
Members belong to the Chichibu Terrain. The Minagoshi and the northern half of the Omoiji
Members consist predominantly of green schist intercalated with schistose limestone. The
southern half of the Omoiji and the Miyanotani Members show weak metamorphism, and
consist chiefly of green phyllite, and phyllitic schalstein with limestone lens, however, partly
include green schist. The other Members are very slightly or not metamorphosed.

According to Ismm et al. (1957), Fusulina sp. and Triticites sp., upper Carboniferous
fusulinids, are yielded from limestone lens in the Kashiwara Member at Kashiwara, Odo and
Kohama, and after Karto and Kawasawa (1958), Pseudoschwagerina sp. and Pseudofusulina sp.
are found in lenticular limestone at Mibuchi-dani and according to Hasuimmoro (1967), lower
and middle Permian fossils are yielded from limestone of the Kashigato Member, i.e. T7iticites
sp., Pseudofusulina sp. and Hayasakaina sp. at Oyakochi, Pseudofusulina? sp. at Hashidoko. Some
fusulinids from the Ono Member are found, such as Schubertella cf. pusilla, Triticites tantula and

Pseudofusulina sp. at Mizuta, Pseudofusulina sp. at Iwami and Shogase. And after KoBavasHi

(1950), Pseudoschwagerina aff. uddeni is found in the Konotani Member at Konotani.

3)  Tosayama Formation

This formation, underlying the Kamaida thrust sheet, rests on the Kusugami and the
Hakawa Formations with thrust fault relationship. It forms a belt extending in the E-W direc-
tion and intersects obliquely extensions of the subzones of the Kamaida and Kusugami Forma-
tions. This formation is composed chiefly of limestone and partly of schalstein and tuffaceous
clayslate, and eastward continues to the typical distribution area in the east. The limestone
yields only a few fossils as coral fragments in the present area, but in the eastern adjacent area
contains many fusulinids of the middle Permian Neoschwagerina zone (Torivama, 1947; Hasui-
mMoTo, 1967; KarToO et al., 1960-61).

4) Hakawa Formation
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This formation is composed chiefly of alternation of clayslate and sandstone, inter-
calated with lenticular conglomerate and limestone. It underlies thrust sheets of other Paleozoic
formations and the Yokokura Complex and is thrusted up over the Mesozoic strata. It is divided
into the Gohoku, Uchino, Ori, Maki, Higashiura, Katsura and Minamikomiyama Members.
They are zonally arranged from north to south in the mentioned order.

The Gohoku Member along the southern margin of the Sambagawa Terrain is composed
of alternation of pelitic schist and psammitic schist, intercalated with limestone lens.

The Higashiura Member and the northern part of the Uchino Member are weakly
metamorphosed and consist chiefly of phyllite, partly intercalated with crystalline schist. Ac-
cording to HasamoTo (1967), Neoschwagerina sp. or Yabeina sp. of middle Permian fusulinids
are found in limestone of the Uchino Member at Uchino. Upper Permian fossils are found from
the Katsura Member, as follows: Waagenophyllum indicum from limestone lens at the southern
part of Nagatake and Shimoyama (KoBavasur, 1931b, 1931c), Waagenophylium indicum, Yabeina
yasubaensis and Lepidolina? sp., etc. from conglomerate at Shimoyama (Yamasurra, 1958a),
and Actinodontophora katsuraensis and other mollusca from sandstone at Katsura to the west

of the studied area (IcHikawa, 1951).

1.3 Unknown age

(A) Serpentine

Serpentine, with the general trend of E-W, is intruded along the margin of the thrust
sheets and into the Paleozoic strata and the Yokokura Complex. It never cuts the Mesozoic
strata. It is strongly cleaved or crushed into small pieces or slices, and accordingly massive
bodies are scarcely found.

(B) Togano Formation

This formation consists of alternation of sandstone and mudstone or shale. Tectonically
it is covered by thrust sheets of both the Kokuzo Member of the Kamaida Formation and the
Minamikomiyama Member of the Hakawa Formation. It is almost always in fault contact with
the Middle Jurassic Naradani Group and the pre-Aptian (pre-Miyakoan) formations of the
Shimanto Supergroup. After Suzuki (1931), Tosapecten was once obtained from the Togano

Formation in the southern adjacent area. But the report is uncertain.
1.4 Mesozoic

The Mesozoic systems are widely distributed in the southern half of the mapped area.
Tectonically the strata can be classified into those of the Chichibu Terrain and the Shimato
Complex in the Shimanto Terrain. The Mesozoic strata in the Chichibu Terrain are distributed
in the southern area of the Chichibu Terrain and comprise the Middle and Upper Triassic,
the Middle and Upper Jurassic, and the lower, middle and upper Lower Cretaceous, and the
lowest and lower Upper Cretaceous. The Shimanto Complex is divided into the pre-Aptian
and upper Lower Cretaceous formations.

(A) Triassic

The middle and late Triassic strata of this area are named the Ladinic Zohoin and the
Carno-Noric Kochigatani Groups, respectively.

1) Zohoin Group

It is narrowly exposed as window surrounded by the overlying Paleozoic thrust sheets

at Zohoin and Yokoyama-dani in the southwestern part of this area and at Okumyo, Koretomo
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and its eastern neighbourhood in the southeastern part, extending in the WSW-ENE direction.
This group is composed of fine-grained sandstone and black shale, and yields Daonella kotoi, D.
sakawana, D. densisulcata and other mollusca at Zohoin in the southern adjacent area. However,
it is always in fault contact with other strata. Accordingly the lower and upper limits of the
group are unknown.

2) Kochigatani Group

This group is distributed in one to three narrow belts extending east to west due to a
folding. It is exposed around Kochigatani in the southwestern area and at Shimoyama, Ryuseki
and Kashiwai along the upper course of the Kusaka river. Besides other small exposures are
found at Yokoyama, the northeastern part of Imoze-toge and around Yashiro. The Kochigatani
Group is covered unconformably by the Torinosu Group at Kochigatani. The lower limit of
this group is unknown as it is tectonically overlain by thrust sheets of the Paleozoic and Yokokura
Complex.

This group is divided into the Lower and Upper Kochigatani Subgroups based on
biostratigraphical succession.

The Lower Subgroup consists of alternation of sandstone and shale, and the Upper
Subgroup of sandstone alternating with shale, intercalated with fine-grained conglomerate
and conglomeratic sandstone.

According to KoBavasur (1951b), the Carnic Lower Subgroups is divided into the
Oxytoma-Mytilus, Halobia-Tosapecien and Mpyoconcha Members in ascending order based on
Paleontological evidence and the Noric Upper Subgroup is the Monotis (Entomonotis) Member.

(B) Jurassic

The Jurassic formations of the area are the Middle Jurassic Naradani and Upper Juras-
sic Torinosu Groups.

1) Naradani Group

The Naradani Group extends along the southern margin of the so-called “Togano or
Torinosu Zone”, and crops out in the east of Ishida and limitedly at Ikenouchi and Makiyama
areas, respectively. It is covered disconformably by the Upper Jurassic Torinosu Group at the
type locality not so far from the southwestern border of the present area, and it is in fault con-
tact with the underlying rocks. Therefore, the lower limit is unknown.

It is composed of sandstone, mudstone and siltstone, intercalated with thin limestone.
After Toxuvama (1957b, 1958), Naradanithyris kuratai and other brachiopods, coral, echinoids,
etc. are yielded in limestone lenses of this group.

2) Torinosu Group

This group occurs in three rows with a trend of east to west or east-northeast to west-
southwest due to a folding. They are named, from south to north, the Torinosu (or Togano),
Mitoda (or Nagatake) and Kaisekiyama Zones, respectively. This group in the first row rests
disconformably on the Middle Jurassic Naradani Group with basal conglomerate on the south
side and rests unconformably on the Ladinic Zohoin Group on the north side with basal con-
glomerate at Zohoin in the southern adjacent district. Those in the second and third rows lie
unconformably on the Carno-Noric Kochigatani Group with basal conglomerate or basal
sandstone in most cases. The group is composed mainly of sandstone, mudstone and siltstone,
intercalated with conglomerate and limestone. The lenticular limestone and calcareous mud-
stone of this group yield a rich Torinosu fossil fauna, including ammonites, brachiopods, cal-

careous algae, foraminifera, hydrozoa, coral, echinoids, mollusca, etc. and some plant fossils.
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According to KoBavasai (1935b), Tithonian Aulacosphinctoides cf. steigeri is found at Yatsuji and

Tithonian Pseud a japonica at Iwaiguchi in the southern adjacent district of the Torinosu
Zone, respectively. And also Callovian Horicoceras mitodaense, Sigaloceras sp., Hecticoceras sp.,
Properisphinctes aff. bernensis are found at Mitoda of the Mitoda Zone, and Tithonian Lithacoceras
tarodaense at Arinoki of the Kaisekiyama Zone, respectively. dulacosphinctoides cf. steigers is found
at Kamo of the Kaisekiyama Zone, too.

(C) Cretaceous

The Cretaceous formations occupy the main part of the Ochi Basin in the southwestern
area and the northwestern part of the Kochi Basin in the southeastern part of this area, re-
spectively. Tectonically they are overlain by thrust sheets of the Paleozoic and Yokokura
Complex. Stratigraphically they comprise the Ryoseki, Lower Monobegawa, Upper Monobe-
gawa, Kuroiwa and Yanasegawa Groups in ascending order.

1) Ryoseki Group

The Lower Neocomian (Kochian) Ryoseki Group, the lowest part of the Cretaceous
strata forms the Cretaceous synclinorium structures and appears on the northwestern and
southern flanks of the Ochi Basin and in the northwestern margin of the Kochi Basin. It is
overlain disconformably by the Lower Monobegawa Group, and lies unconformably on the
Torinosu Group. This group is composed chiefly of alternation of sandstone and mudstone,
intercalated with fine-grained conglomerate and siltstone, and characterized by white arkose
and felspathic quartz sandstone and the so-called “Ryoseki flora’. The Ryoseki Group in the
Kaisekiyama area has basal conglomerate or basal sandstone, and yields such fossils as Polymesoda
cf. shiroiensis, Gervillaria haradai and other brackish mollusca and some plants.

2) Lower Monobegawa Group

The Upper Neocomian (Aritan) Lower Monobegawa Group lies unconformably on the
Ryoseki Group with basal conglomerate or basal sandstone, and is exposed on both wings of
the synclinorium forming the Ochi Basin, that is, on the north side of the Kaisekiyama Forma-
tion and on the south side of the Ryoseki Group near Miyaji, and also on the southeastern
side of the underlying group in the Kochi Basin. This group consists of alternation of sandstone
and mudstone, intercalated with conglomerate and siltstone. According to KOBA\;'ASHI (1932),
Fukucar (1941) and HiraTa (1974), this group yields Plerotrigonia pocilliformis, Nipponitrigonia
naumanni, N. kikuchiana and other fossils of the Monobegawa fauna at some localities.

3) Upper Monobegawa Group

The Aptian—Lower Cenomanian Upper Monobegawa Group rests unconformably on
the Lower Monobegawa Group with basal conglomerate or basal sandstone, and is overlain
by the Kuroiwa Group. This group is in fault contact with the Paleozoic thrust sheets on the
north and east sides of the Ochi Basin. In the Kochi Basin, the group is in fault contact with
thrust sheets of the Paleozoic and Yokokura Complex. This group consists of alternation of
sandstone and mudstone, intercalated with conglomerate and siltstone. According to Fukucsi
(1941), Pterotrigonia pocilliformis, Astarte subsenecta minor, etc. are found at the north of Uji-dani
near Kamo in the Ochi Basin. Also, according to Hirara (1971, 1974), Acanthotrigonia moriana,
Gervillaria haradai, G. miyakoensis, Criniceras? sp. from the lower half of this group, and Parahaplites
sp., Hipophylloceras sp., Pseudohaploceras sp., Cheloniceras sp., Acanthoplites sp., Criniceras? sp., Phl-
loceras sp. from the upper member are gained.

4) Kuroiwa Group

The Upper Cenomanian (Lower Gyliakian) Kuroiwa Group covers unconformably
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the Upper Monobegawa Group with basal conglomerate or basal sandstone and is overlain
unconformably by the Yanasegawa Group. The Kuroiwa Group occurs around-the Yanasegawa
Group forming 'a synclinal structure and is hemmed by the Upper Monobegawa Group in
the Ochi Basin, but it is not found in the mapped area in the Kochi Basin. This group consists
of alternation of sandstone and mudstone, intercalated with conglomerate and siltstone. Ac-
cording to FukucHi (1941), Kosavasar (1932) and Katro et al. (1960-61), Gyliakian am-
monites, Trigonians and shell fossils are found in this group, i.e. Pterotrigonia pocilliformis and
Ostrea sp. at Itoda, Desmoceras sp., Inflaticeras sp., etc. at Yamamoto, Nipponitrigonia kikuchiana,
Pterotrigonia hokkaidoana, P. pocilliformis, etc. at Kurohara, Desmoceras sp. at Yotsujiro and
other fossils at some localities.

5) Yanasegawa Group

The Turonian (Upper Gyliakian) Yanasegawa Group lies on the Kuroiwa Group with
a probable slight disconformity and occupies the central part of the Cretaceous synclinorium’
in the Ochi Basin. It is composed mainly of massive and thick-bedded sandstone with sub-
ordinate mudstone and siltstone. According to KaTTo et al. (1960-61), the lower part yields
Gyliakian ammonites and shell fossils, i.e., Acanthotrigonia puslulosa, A. dilapsa, A. longiloba,
Desmoceras? sp., Sharpeiceras? sp., Mantelliceras sp., Calycoceras? sp., and mollusca at Miyanohara.
Also, according to HiraTa (1974), Apitrigonia crassoradiata, A. jimboi, Bostrycoceras sp. and many
fossils are found near Miyanohara.

(D) Shimanto Supergroup

It occupies the Shimanto Terrain separated by a presumed fault, the so-called “Butsuzo
Tectonic Line” from the Chichibu Terrain. This supergroup is divided into the pre-Aptian
(pre-Miyakoan) Haruno and Aptian-Albian (Miyakoan) Doganaro Formations. The Haruno
Formation occurs at the southeastern corner of this area, but the Doganaro Formation is
distributed only in the southern adjacent area and not found in this area.

1) Haruno Formation

The formation extends in the ENE-WSW direction along the northern margin of the
Shimanto Terrain, and is thrust up on the Doganaro Formation on the south side in the south-
ern adjacent district. This formation is divided into the Hirooka Alternation, Arakura Mud-
stone and Tobiishi Sandstone Members in ascending order with conformable relationship and
rarely yields plant fragments, however, fossils diagnostic of geologic age are not found.

Hirooka Alternation Member (800 m+): It is composed of thinbedded alternation
of medium- to fine-grained sandstone, mudstone and siltstone. Lithological change such as
variation of ratio of sandstone to mudstone is somewhat remarkable.

Arakura Mudstone Member (200 m): Dark grey mudstone is predominant with
frequent intercalation of thin beds of fine-grained sandstone and siltstone.

Tobiishi Sandstone Member (430 m+): Thin bedded, medium- to fine-grained
sandstone is predominant with frequent intercalation of thin mudstone and siltstone beds.

2) Doganaro Formation

It is composed of sandstone and mudstone, intercalated with siltstone beds, small masses
of limestone and thin beds of conglomerate. Lithological variation is remarkable in places.
The Sodayama Mudstone Member, the middle part, yields calcareous algae, hydrozoa, coral,

and Miyakoan (Aptian-Albian) mollusca at around Doganaro in the Southern adjacent area.

1. 5 Cenozoic
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(A) Quartz Porphyry

This rock occurs as many dykes and small masses cutting various kinds of rocks of the
Paleozoic Kamaida, Kusugami and Hakawa thrust sheets. It is probably of late Tertiary in
age. Many small dykes are found along the Shinbetsu and Kamiyakawa Rivers with general
trend parallel to subparallel to that of the so-called “Mikabu Tectonic Line” which borders the
Mikabu Terrain on the north side and the Chichibu Terrain on the south side. Some dykes are
intruded along the fault plane of the “Mikabu Line” and are cut by revived faults.

(B) Pleistocene deposits

The widest distribution is on the hills near Jyoyama in the southeastern area, and small
distribution is generally found on gentle slopes of mountainous area and along every rivers.
The deposits on the slope of a mountainous area probably represents ancient fanglomerate
and talus breccia.

(€) Alluvium

The alluvial deposition in the mapped area owes much to rapid erosion and transporta-
tion by the Niyodo and the Kagami Rivers and their tributaries. The deposits around Asakura,

Ino, Takaoka, Ochi and Sakawa are rather extensive in distribution.

2. Geologic Structure

2.1 Thrust Sheet

The Yokokura Complex occupies the axial core of large-scale overturned anticlinorium
composed of the Silurian-Devonian and the Upper Devonian strata, probably accompanied
by the Permo-Carboniferous sediments. The Yokokura Complex and various Paleozoic strata
in turn forms their own thrust sheet separated from each other. The tectonic feature of this
area is characterized by the major nappe structure and a pile of many overthrust sheets with
and imbricate structures due to the southward advance of thrust mass. Successive thrust sheets,
from north to south, are composed of the Yokokura Complex, the Yokokurayama and Ochi
Groups, the Kamaida Formation, the Tosayama and Kusugami Formations, and the Hakawa
Formation, respectively. They are thrust up as a whole onto the disturbed and intensely folded
Mesozoic strata inclusive of the Togano Formation. The thrust planes show a gentle undulation
and the very intensely folded strata also show a gently undulated enveloping surface, of which
crests generally run in the E-W or ENE-WSW directions. The Paleozoic strata are intensely
folded in appearance, and original bedding planes of the Permo-Carboniferous strata were
generally demolished by shearing. But overturned strata are partly recognized in the Hakawa
and Kusugami Formations by means of observation of graded bedding in the northern area.
This kind of fold in the Permo-Carboniferous strata is presumed to represent the overturned
southern wing of a large-scaled isoclinal anticulinorium. Also, the each thrust sheet is frequently
divided into many slices due to thrusting of minor order.

The above-mentioned structures belong to the late Mesozoic crustal movements.

2.2 Rocks of Unknown Age

Serpentine: Several masses and connected or solitary dykes are intruded into the
Paleozoic strata and the Yokokura Complex but not into the Mesozoic. It seems to have been

intruded along the thrust planes.

Togano Formation: It shows a consideraly complicated structure with steep to vertical
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dips. Folding axes run generally in the E-W or ENE-WSW directions.

2.3 Mesozoic

(A) Chichibu Terrain

The Mesozoic strata inclusive of the Togano Formation are exposed as large or small
windows below ‘the pre-Mesozoic thrust sheets in the Paleozoic area, and are frequently over-
lain by pre-Mesozoic klippes of various sizes in the Mesozoic area.

The Middle Jurassic Naradani Group occurs at the lowest part of the southern wing of the
southernmost major syncline striking ENE-WSW, and the Middle Triassic Zohoin Group
occupies the central part of the northern adjoining major anticline stretching in the same
direction.

The Upper Triassic Kochigatani and Upper Jurassic Torinosu Groups repeatedly
appear by a folding in three to four zones. The zones run parallel to subparallel to each other
with the E-W or ENE-WSW direction and are separated from each other by thrust faults.

The Torinosu Group of the first Torinosu (or Togano) Zone occurs at the central part
of the southernmost major syncline, that of the second Mitoda (or Nagatake) Zone is exposed
at the central part of the intermediate major syncline and that of the third Kaisekiyama Zone
is on the southern wing of the northernmost synclinal structure. The Kochigatani Group oc-
cupies the major anticlinal part between the Kaisekiyama and Mitoda Zones. Also, the Kochiga-
tani Group in the north of Imoze-toge probably represents the northern wing of the northern-
most syncline and that near Yashiro occupies presumably the second synclinal zone.

The Lower Cretaceous Ryoseki, Lower Monobegawa and Upper Monobegawa Groups
and the Upper Cretaceous Kuroiwa and Yanasegawa Groups in the Ochi Basin form the
northernmost major synclinal structure assorted with minor folds. The synclinal structure
stretches from west to east, however, is concealed under the thrust sheets on the east side of
the Ochi Basin and appears again near Yokouchi far east.

The Mesozoic strata are intensely folded and faulted, and the overturned structures
are not rare. Most folding axes generally run in the ENE-WSW direction. Slightly curved
axial line are frequently found in the Upper Jurassic and Cretaceous sediments in the Ochi
Basin, and some minor folds of the underlying group are cut off by basal unconformity plane
of younger groups.

The Upper Cenomanian Kuroiwa Group together with the underlying lower Cretaceous
groups form a major syncline, the axes of which inclines northward. The northern wing of
the anticline also shows generally northward dip, and the strata are overturned. The Turonian
Yanasegawa Group form a major synclinal structure, too. But the synclinal axes of the Kurokawa
Group is located a little northward compared with that of the Yanasegawa Group.

Generally, the older a formation is, the more violent its disturbance is.

(B) Shimanto Terrain

The pre-Aptian Haruno Formation is thrust up onto the Aptian-Albian Doganaro
Formation and covered by the thrust sheet of the Paleozoic rocks of the Chichibu Terrain.
It is intensely folded and faulted, and even the overturned structures are recognized at some
localities. However, it is not so intensely deformed as the Upper Triassic Kochigatani Group
and the older strata of the Chichibu Terrain. Folding axes strike mostly parallel to subparallel
to the general trend of the Chichibu Terrain.

Lithological characteristics of the formation are similar to those of the Togano Forma-
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tion, and moreover, the tectonic properties are also similar. Accordingly both formations seem
to have been continuous before the appearance of a thrust plane between them. However, the
Togano and Haruno Formations are treated as a separated formation which is cut off by an

assumed fault.
3. Comnclusion

Very complicated geologic structures of the Ino District can be reseasonably interpreted
by assuming creation of a large-scale overturned anticlinorium, developing of a anticlinorium
into a heap of several nappes and southward advance of nappes to be thrust up onto the folded
autochthonous Mesozoic strata. The structures are mostly the effects of the late Mesozoic crustal
movements.

The late Mesozoic crustal movements seem to have started with the deposition of the
Upper Jurassic Torinosu Group and occurred intermittently in the various stages of Cretaceous.

The climax is presumed to have been immediately after the deposition of the Turonian Yanase-

gawa Group.

The evolution of the enormous isoclinal anticlinorium was probably caused by and

connected with an upheaval of the assumed “Ryoke Metamorphic Geanticline’” on the north

side.
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BN BaERHoOERE®RE (BENRK)
Basal conglomerate of the Ochi Group in Chichihara, Hidaka-mura.

e - REFETEKERS L UF v — MY O LEENE» LR 5ET,

EABERIETS.

KREE
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BRRFFHEL S 0o AUROMEEE (T4 ER)

575 MEEEEORMOKHEBRICHIR S £ TKHE
e LTRMT 5.

AHIROFR-TERIIELE R & £ OB E
(FLLTHELENB) o TEIans. BELoE
7Y LESR RGBS DEIW LT, 2ERHIREL T
W3 LIEEESN G, RLEE LHE S B HEOWER
KEARD b 0TI FT, KERO b 0o TRERER
HERDER X ORI RS O E BT R v BT S hi
KT ERVOT, HERICZREMTOEMEZOEEE
ML, ERARPTERS L O/NEHBEET SR, &
ERRBERUEEEE LY, 2055 THEB IR
Zo5hoTWBITERVWDT, BRI ZBHELF
Ehhote. TORYICE B ERBLIOCEAEEA
T3 X BN, MBEZENOT, BSCTFER
Polr.

1) MEHOHER

a. EHAR-PHR_ERGHHE ,
ABIEF v — AL L THECERRKER W LR

BOHEREIIBEMEE B H, LiZ UITEREER .

ERXFRERES. BRETRELLTHER TH 3

B, THEBEFY— rOZ LREHBETEEVLTM LD -

Y, BRCIIAEFE LS 5. —Ricdbicid - THikiz
EREX RO CSENIEOHEHROARAE B T
5.

ABRIEAEABERI AL - BamER I L -
THLEsh, tholERSHERICH LT 3.

Al LT IR BAT L, AN - ok
TR - FAERPRERLSERICH 5. HERICA
53X oI EERICIIZL DI U v Bb Y,
F e RS IC I B B BN B,

Fo— MIETL LTRAGLRY LKE, B - BEE
ERRRARV LIRRBEERL, BicaBaoz b
bH5, ZLObOEIRREEL, BEI—RKcHRETH
3. EEMUSFRCHAL, BEEZSLBILHBENVD
T, ZOEABIVEHEZFRLSICIERTE 2o,
kL L THBYL, E-WEiik ENE-WSWi o @l
2k - THEELEN B,

BB KA R iR Bl LERKAGEEL, &
HEiET, ESERWLIBmo b oRHEn S, FRKE
B RERNWLUIRAREET 55, BRARWLE
BOLDLYDB. Fi, ERNCABREOTS LD, X
LLTIERERETH BN, LEUEERERE 51T
mBLRB.

KVHEBRTIRRVS, RBRBIBEEBECOUSHEIR
RN Y g

BRAHE TIL, SFERBIEEE» b BZR » KFW - A8
- REF - RAN - BYEWE - EER - Rk 8EHY o
bha. Zo9b, S50 6 EEITESFHEEOE Ll
NHLOEEBRRARE DA 25250, EERBX
ORI B X B O LR O ERE0ZEIC L » T
FEINTbDTHD, ThbOHESH BT 28
EEMEL LTREBL, &5ZH)IEGRHOERMN
KAEERE & L5

BEE - LER KRB ICPREBOZEE BEE
BRI RAMOBEE L EHOSTHERERE LT, &
ERECOVZHHERTH - T, BRI TIXRES,
Jeslc i < s bR ONARE R SAL o EERE
WeETs EARRERECELT B bhA.
O LIIFEEOEO) IRV TED b, ThE
RS L LB 2o EII KRS EESK
O EHBIC BT 2 H E0o—ET, Mo REME
W s BFRIEREOHLTLH 5.

FERES T EEEES LR b ERESE® L,
F ¥ — FATHEELLIHSTH 5.

ARk EF R EEREFOLAZ 5O TEEREICOV
58, EEREHFOERENE bICH T > TRKEEIC
725 LEETHREP BRSNS, Lo T LERE
B OERABEIFELRN.

INREEFEE R E BN EREBSECD Y 5
feEERO IO =R B 2 Sk Y B A
HLicbDTHB.

TS OEIRIB IR RHIC B RS _ EHR % T
55D TH5D.

R A EH OBRICE - TRIKEE WV,
ORKEPDACEEET S, R (1950) 1 Fusulinella
cf. bocki, F. ? sp., Wedekindellina? sp. %, A (1967)
1% Fusulinella sp., Fusulina sp., Wedekindellina sp. % #%8
Uiz, ZOERFIEEMICY ZHREE (FR) »oEF
O RETERETSARERD . T ORRETHLY
HiZHRE R L, {bad&te. B - JIRR (1958) 133
%2> & Fusulinella pseudobocki, Fusulina sp., ¥ /48 (U
Fx) b Fusulinella gracilis, F. pseudobocki, F. sp. 73 ¥
OEMEBR Uz, EHIE ) Bb 5 Triticites sp. & 2T
W3, LaL, EFIFIRTEFH 5 Pseudofusulina? sp.
BRI LZNT, ikl L 0ZBROLA ik
B (NFEE) Obor, iR LRI o THE
BB LAZ EhenTheThsd, 2o LEAER
RoOFKSELREELBbh 5 bR, BEEMETE

4) A B - EERB X CREROEFERL, ThZhia(1973¢)
OFE - BRI - FEHS X OVER O B L AR L.
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WwEREFRAH

REOMV L LTHRS. B« IR (1958) 138
EW D Fusulinasp. %, SLREDORF ORLE» b
Fusulina sp. 38 X (X Triticites sp. DEHEM Uiz, EHx
D RIREB DIV v Xhs B Schubertella kingi % 157~
Z ZIT RN OTFEEEIRE 2 b IR DW T, Schubertella
BTH_BROSO LT, BHLEEBIcX > TbHA
Ehich, AREO—HICTHR-_ERPEEhBL LS
EER,

—iicF CE BT, BERoLoRFH LWEHE
AL, PEoOLoRENERIESS. LiekoT, BE
B oM EIARR A OND, £, EER -
REBL P EBEOEHBEORRAEERL L LOT
H59.

REERE  AEEE IR O - FEEE O
iz - T, AR CIEERICD MR BT
Elgv. Zof, SITHRORERIECEBES CHE
ENEHIBICB W TIFERO OB H Y, RSN F
BHEr RPN 0T, AEHICETSE L TH -
7.

FENRERN LEREDRRELV VAL LA & &
U, /bpk (1950) @ XA BEdE 7 o &SR (BJI)
& Millerella sp., Staffella? sp., ¥EF 25 Eoschubertella
cf. obucura, Fusulinella cf. bocki, F. sp., N O FEEH»
& Eoschubertella cf. magna, Fusulinella cf. biconica, 5L
e FPsp. Rabh 5,

AEBBEETE & 2 ERBEOE TS . &
FE13IFAE S O BRI R 92 & Pseudofusuling vulga-
ris ZTOMER. REHEFORERIL, TOFRKELY
bRz B - T, Pseudofusulina p I REAUEHICBT 5T
b59.

FHBE FEEFIEEESBEECHEALER Y
DT B FABI RH S, BATRER)IAR 5K
BEIRMNEIZ O TS,

FHBEERT BRI EL LTHETRET, 8BS
IR BERFED L ZHPTHEEF v — Dz bbb
5.

BRR—RCAFI B DN, BAIEO b ok
BREK SR E &%, BIERTTATWS. BREIC
BIHEEREODOLBY, IS EE (FER) »5
Schubertella cf. giraudi, AR Fusulina? sp., Schwage-
1_”ina? sp., Pseudofusulina granum-avenae, Parafusulina? sp.,
RPN 2 b Schwagerina sp. 75 B8 & LT B UMK,
1950). ZhbDbRICL > THTFH_EREEHKE L
ebDLBbh s, ERENPORS L EEREIIRK
WEE 0T, —ic EIERRE S bahie

(®27% % 2 %)

v,

AEFI VDD B/NELE B (M, 1950) TH
5. BAEARE RN, iR L
T5.

RESE BENEH3EFESOM, BEIEESD
Mlicd - C, AEHOBERI/ME (1931b, 19501222
DEBEEFLCTEIN S,

RIREPBICEEEL, WEIOBEN S Pseudoschwa-
gerina (Pseudoschwagerina) muongthensis, % DEd 5 Quasi-
Susulina sp. RRMENT. Z OETR/AFM (1950) i
LB L, B Triticiles? sp., Schwagerina sp., EREH
& Fusulinella? sp., Triticites simplex, T. sp., Schwagerina?
sp., Pseudoschw‘;zgerina sp- BHMEINL TS, ZoRK
EOIHITE BRIMBE TR (1950) 12k 5 2, K
w9 b Staffella cf. depressa, S. moelleri, S. sp., Schubertella?
sp., Fusiella? sp., Profusulinella? sp., Schwagerina tschernysc-
hewt, Pseudofusulina? sp., Parafusulina japonica 73 ¥, WeHh
At 52> & Schwagerina tschernyschewi, /NEED> & Pseudoschwa-

_ gerina sp., Pseudofusulina sp., Parafusulina sp. P#ESHh

TW5. SbiceORILEOKFEEY & %H1x Pseu-
dofusulina sp. &4#57c)%, FEE < JIIIR(1958) iz X B LAk
D Schwagerina giimbeli, S. japonica, Pseudofusulina ambigua
FREUDRKEZR I ZERBERYS LERAbhS. &
T - P ERE TR LT 5.

REUEE R LE ORI AR £ i
B 5. AEHOBERE/NME (1931 b, 1950) sk
VEHE (1940-41) OMFERELETH 5. BHRICE-T
RRAVEET, AREIHMbEE £ &, BHES
D) BTEEE B> & Neoschwagerina douvillei, JIE A & N.
craticulifera, FRIEAR) 5 Yabeina sp. B L Verbeckina
verbeeki, RPNz A - TH E#Tﬁﬁﬂ 7> & Eoverbeekina sp., 75
HE 25 Neoschwagerina craticulifera (?) BB STz, /NkK
(1950) 1z & % & KU & N. dowvillei, i (FHELD
M) 228 N. simplex, 3 E D&, Eoverbeekina? sp., Neo-
schwagerina simplex, N. margaritae, ZHEH 5 N. sp. /¢ E»3
BESN e, FEFOIBM T, WAEHHFHALED
A b EE L Schubertella minute, Staffella sp., Pseudofu-
sulina vidgaris (?) 2B, iz, BEEF (Nb) »5
Pseudofusulina cf. krotowi, P. sp., Triticites? sp. 23 BE Hy L
7o, AR (1950) it X3 &, BMIREOARKSE VY X
& Neoschwagerina sp. 73 ¥, HEEEH b Schwagerina sp.
FHREL TS, FEEHORREIRERO DL &
S AEE T, APERORBERICE o TRHEh, dbfl
DAIHRE AN BRI D K LLER B i 18 b L 7o Ry D 8 FA T
THHIWENERD S, 2B, BROKEEOEH TP
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BARFHHELZ L N 2o BORoMmEEE (WEER)

ZERD Neoschwagerina B2 BT 205, Lo b o
T-HE=ERD Pseudofusulina B3 & Eh S, Zkick
3L, MibEHFOMIEEH EME L5220 Mk i v
B, ZZCRKFUEREE - E R L

EEREE BB SRR R L
HOEMITh > T, BERILBB T8 LTS

AMBORERIC b B BEE LA IRER DD, Bl
BIEWEREEIRE R 5 . AR 1o i BRI IR
BEh, EeFv— Mo bEEKEYE &R L OR
MOBSD3H Y, ERIBO VW SIRASE 2 & T AL
ATNS,

BEBHEE ORI AR ERTH 5, BE
Ejy‘) [l]‘/'\]ﬁﬁﬁzjx B Neoschwagerina sp. (&4, 1967), +
Efﬁ#ﬁ{ﬂﬁyﬁﬂ‘g Schwagerina? sp. 72 ¥ ($5K, 1931 ; /K
1950), ;N\E& Tetrataxis sp.  ($574K, 1933) z)>$[§ﬁ,§é
v, AR 5 | §Isk T ik Parafusulina? sp., Neoschwa-
gerina douvillei, N. margaritae, Yabeina katoi 73 & (J1NFK,
1950) ASEHL TS, AEHIZI Ly 5 BWEFIUH &
L, VaTERBEBRPLBERETEOMB
BELApEIhic, ZZCRPERBIE (223ES) B
EIBERF L LU ThRWe, FAEBETH_ERE kL
T 5.

b.  EEER-PEHEREE

RHIR CIEBRHEICE & £ LT 2B R b Kz hdd
ERENTHELREFEE—BL TRE L L .5

AR HHEE - BERH - MALERR X UHEHE
BEBECIoTHLSh, ERE)IBRERCE LT
5. L (WE) EigrEEo% L8 & Fiffkic k™
HoTWa., —RICEKBOTROBE EEEIC X 5 #EL
i, SHHEBOE Ric X 5 EEL L Y BE MR,

ABRGFRAEIC L > TEDNAOT, WEHH OB
RECWLED B2 E BR300 T, 207
XERICIBEBATERP - .

BB TR R, EhicRBaEEL, P
BN UABRLO S O RE S, EEICHEH U 7o SR
BEEEELL, BOMICIERARS  BIKEDE - @
BHRE LY, EARB VY AR ER, EhicF
Y— NOEBRDH B, JRICHETEETRE CHEIO b
PHBEL, FRERO UEFECHIE L EET 5. o
L0l ZATREEFHFRTH DY, HRERA TR
[EEIIFEDE . L L, BERBAEL . FRESE
—KICHARTH 5. BIRBT—RITIL U XT, KREE
BOLEREEEL, shicband@lsh 3.

5) WEWRERPENZLOTEL, BEE LT3 (ENERS
B,

AR LERESIS TEE TR 2B N, B
m&g/a FRAS « /NET « FAIR - JFIL - BB IR - B
LU 8 TR AT BB,

PR A SRR IR { ST % e
MUBOERETH HREREETELLZLDOTHS.
A O TR OB L i i oo S5 o & _LBTE & Rl
D > T3R8, Z0RRIENOEMBOLNO LY
BERRE G, Lt - TABR Uiz 1) 2IEmR S
SR T E RV, EOBEER ) HRIc Sk,

FREREE AT ERL L, BOoMNCHE - iR
BOHBPRERBLLTHWS, BuAKERZZ ST
BEERLL LTHEBIROLS b0 &, zodbfllicz
EWETBLORERDEZN, ZZTE—FEEh T
3. FEBEIWEEREOE B ¥ CHBRYET 5
ZENBETES, AFELLRMEERRE SRV O
T, HERRRTHTHEM, EogHEE UNRE
R BERSR (2) 2EELTsLBbhaoT, B
ZH L, P-THZERL WL EEARRKBET 5 THA
9.

BHIIE AEEHZVDO S ERSEEERICE > TH
T HHEMESETHS. HMSREIThsL 5l
REREFHER -, BHENBEEEN L, Z0oNB
% > TREHEDEMPBEAL TS, HEIKicZ
=k

AEBIBREREELEIRETEEPLRY, HERA
ETR 2B ICEREEDHZBENER B 213 &

Zn, FRHLARE CIERERDE L RENRE O EER R
Ehs. ZOWSTIREIEENSZ THBRYEL T
w3,

B/ AME AEBIERAEAEER Yo B Rl
Eh, —RECERSh TTRCEEBREEIKE 2\ Lk
PG5, RETHRERE LSV, BHEFOM
MRECEIERARAELRESh S, BORKERZIRE
L. B/ ATIIHENCEREC LD 2BORKEN S
3. BT IKOBRAVRD NG, ARERIKA
BWLUIRET, BREETAZ L0805, KHE»LL
AREBERER TR,

WEEE ANEFILIEN PO KRE « MER L UM
BABRICHA L, FE 2K - MEFmMES, JLifplE
HCHENS. BREVVALOILEEEL, HEID
Fusulina sp., T DS (ZAK) »6 F. sp., Triticit-
(BAE, AF - #)lliEds, 1957; FEE - JIIR,
1958), K L UO/NES B Fusuling sp. (B - #ijllig
2, 1957) BRBEhTWS, ARBIZ LHARRICE
U, /NF - IS IcE L3 5.

es? sp.
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WEEER AR B2E £ 25

= A i

C: BISE, WLWE T ofEIImEs B (BSH Im) 235 Y, BEITH.
A RERE, T BXUWEF cgilsnss, EN GER) ki N70°E - {fi#l 65°N

DREPRDbID.

q: RHEBEEOEIR, ES 2-2.5m, Aok N8O°E - 55°N CRER SO LT
5. zok () MBS m OBRBZHPCEAT 3. £ OBAICAERICEA

3 5.

T: A CHPEELHRE, WBOE I A X0 CAERSh, HBEOERND X UHE

FHITH.

F: mEgr Wi, b @ik N85°E - 65°N

B: BRRS, B4 1.3m. FRSEEOARE ST,
HIN WEREFNE (BLREEEFEREOEBIE)

Nishitsugasai Fault in Nishitsugasai, Gohoku-mura.

BrisgE BHEEX L INCE> Tofhtso
R LT, AREEEOBEROILERCA NS, I
THEHBRBETHEPS 2D, BEiCH» > TEREZBRLT
THARERER S 2L T 5100 e s, BRORL
HHRCEBET 5.

WIEE B WREE O R ORI AR T,
HHED 5 b b DMBIE. S)IFTiig < DIES
EERCE > T Sh TR Y, AEEPICIE O
FREERBvLhS. BREPLILEEZEL, ZHA
A & Pseudoschwagerina sp., Pseudofusulina sp. (FEJE « )1
R, 1958), #HJUPND & Triticites sp., Pseudofusulina sp.,
Hayasakaina sp., $GR b Pseudofusulina? sp. (L1, 5
A, 1967) BambhTns, EH IR S Schubertella
of. pusilla %{B7c. AT T-PH_BRICET 5.

INEFERIE  /NEFERERIIAFILL - FRFIEER O 1@, BER
OHBBIVE . AEERTICHEN S

BB LI REL, FEITAKREE 2 & Schube-
rtella cf. pusilla, Triticites? sp., TR & T. cf. tantula,
Pseudofusulina sp. 8% & 1 7z, HEE - JIR (1958) ix
Pseudofusulina ambigua, P. sp. % B+ 55k L Triticites
sp. aff., T. yayamadakensis % ZPET B 546 L B Uiz,
iz, A (1967) & Triticites sp. 38 X (8 Pseudoschwa-

gerina sp. DIFAEE i L.

W5 DA RMHE T/ BOE» S Pseudofusulina SP-,
TFHBENE Posp., T afhrb b Posp BiRBlE .
IR » JIR (1958) 138/ B A L&A 5 Nankinella sp.,
Triticites sp., Pseudofusulina sp., = 0B P.sp. ##H4EL
L. A0S cX 5L 7 F FROEHIE P. ?sp,
Z DAL B Schwagerina sp. 72 E &7, HREKE LD
Y s)iln (BFEMERER) 2 b%8EF L Pseudofusu-
lina? sp. &7z Schwagerina? sp. ORHF 2B, 25
B /K (1950) 1% Schwagerina? sp. 38 X (X Parafusulina sp.
EWBILTWS. FEE- A8RE (1960-61) 13, =&
20 B PEIEOSE TR DS/ e Triticites sp.
38 X O Pseudofusulina sp. 3Lz, Zhbick - T,
AEHEET - PH_ERE L L, —Hc LA RR
EEDLTHSD.

HAME F/AEFOLA, NFEHEOREMICHA
BEEPATT 5. ARMBIRE / REHORFERFHIC
HEN, ENEiRe LT, RAOHANBIZEREN
£y, HRloE / REHFOFE O F WX E-WEiki
ENE-WSW HEETH B0 LT, FEEOFHEIT
LI T E-W 273525, BTt NW-SE o b o8
EECTH-T, CHMNEEL UTAMCRREEICE
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BHREFRHHRL > Nz o AUEHoHEHEE (WEERE)

EXBED o 5. /MR (1950) iwhidmag (Vv
A)® 236 Pseudoschwagerina aff. uddemi PE L Tz & Wb
na.

B O ERMRITEE L TWAIRY T ik T-PE=
BRAEWLEEARRTHS. WHATEHFREME» 5
Neoschwagerina margaritae 33 3. (N Yabeina katoi 735054
% (BpH, 1955; ¥&A, 1967) oT, £ L TH 5
&, HEFHB L IRER B, ZLickd LHHEE
PRMHEL Y b—HTHVWHEE B Th o 5.

c. ZEBRIELE

TR O ST LLIEEHR S A IR I RS IR I A A &
e LicREIBROT TS,

TEILBRAREE AR L CERERKER Y. A
REZRERNLURBERELHETH 5. BRERE
BAFNEHCTHEBLR2->THY, FUTEDO LD
LIARCRAICE D, EARETCERL LTHRE
Ehs. ZoboR—HT, RMBARXEL, BEE Td
Y, T ERE TERIKERE 2 LIREE X2 T b
%, AL O T AR X Uk, X faliisEic 14w
BREHLELTWS,

i) XCH v IR EN T E WS EFERR
DS T, ZLOAERRESHLTWS (FEE - FHifg
%>, 1960 - 61; Torrvama, 1947; &4, 1967). HfE - 8
813 » (1960-61) & Pseudoschwagerina- Parafusulina
Zone D& BB L Neoschwagerina (- Yabeina) Zone @+
VANLN =R

TENB ARG O HEL BB OB i A 5
P, ABOEH MBI EBURAELL—E L B bh
5, Lih->T, €L LTI TH-FH_8RicEL,
B oM L RAFEMEOHE TH 3.

) REHEOEER - PH - LR-_SREIE

HBIWED L URE R EH L L, BOBER LT
AIRBEITS L.

WER—RC KR LHREKEEEL, BET,
Whwd LAV FETHE. — IR UL
THHY, BHEEObOLH 5, Ui LiEREDR
L SLREERD D, BETARRVLART, B
CRHEABEO LD LH S, BEOKE ST —FKicERY
lem LIFTHB. Fh, BRCEENCKBERZNL
REREAERL, AELLICLDESLH 5, HRER—
B R LIRER, H3VWIEGEEL, BET,
LiZ LIS ERREL S 5.

BETERECZ L, BESE—RIEml T, %
FEE - BRE . Fv— M BIURESOHEES, &

6) EHAH

NIZAKEESH 5. ElA LB R aiRKS
BLRHShS., ZoREERIBERN0.5cm Pl TofH
BanLEARTHHH, ERARST v — MET—&
W LEABEC, AERKICETS 0L H 5.

BIERHPAERCELEL, BobTERCHAEASAR
CroCHLEEhs, ABRERTRI»RY KL BHT
B0, LR TREHERLIUHBNERC X - TEDIS
DT, EHEPRIMHITH S,

ARSI IAERR LA bHDH, £L1LT
HEAEER L UVEREDOENIZE > T, EHOEAL .
RE < B - M o KA - AR L OB LD 7T ERI ST 5
5.

ELEE BEER Vb B =) IEiC s 5
HLUBOWBHARLIVRER 1R IHMETHB.
ZI )RR T HEE o BHIIE & rERERE & o
& FERER S o ALl B S 2 Fllic 22 > TV B AR,
ZITRELHEE LT—Eahk REBICEF~ i
AIREVRESH 5.

RENE BEtEEsgcafmdses L, Kl
HE RO TR IR B L, EASEE Buitic
SFELTWS,

AHE IR ERERRTHEL kol b DT, B
HREEED. BMAMCIERETELLLZ A0, &
RENMEL TTFHBBD L ZA LB 5.

A AR EEEE - WA ILBE: - BuEH - Y
BERLIOE / ARBIC L > TELESh, FERENE
RPERCHE LTS, BIICREAEE  PERE- T
J BEER LU B oA EBis, 1 -o0EETHE
ERENE (EHE) LEh->TRY (e, 19732),
Z OBRFEOEATIIIREHE O _ Lic A LB o Lk
RO ->TW3, T OHEOEH FEICIZEEECERAD
RAALTNS,

REEE VWb s RO > TR
AL FRER i B O RS X OMRIRERE & & b ic o5
T5. AEBEMONCETEELRY, ¥ biC
FoTRTHBBE LR > T3, o KFEE oL
POERENERICE L 2>Tn5.,

NEF OFERE/N VY Zh 6 Neoschwagerina sp. (F 72i%
Yabeina sp.) RHESh T3 (A&, 1967). XLE
BHEH_BERCET 5. AEEICIEERIC 3L 4
DI HEER > b 5.

WEE B duic KRR, BicHEmE Lo
THRENS. BEHTEBINCITHEENL LBS D
by, KERBowREBLEbhS

KFBE HEHEOILR - NFWE OB i 24 +
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HERER AR

5. SE)IFIROKRFIGE Trage { o/ ME LIz X » TR
BESOL b s, MAENBHERICSELTRY, %
DERE BT 5 T Lic &k > TEO P OB EESHER
Shie. BATIIUA ($H) ORRED»L ¥V TRE
H&Ehie (EAR, 1967) 23, olbARIRBERTHB.
LU, BAAEE O BN RIECEAEE B A R o
T, D9 bHORAKE/NEESEE 5 Neoschwagerina
margaritae R Yabeina katoi H#E S 30T, FH_B
REBTOLILEAL,ATHS (B, 1967).

BEALME FIEOS b bEAcESL T
5. WHEESONEFROERER L zoEBO LR
BREHLOBEACSH>T, »2oTREY =5 R LE

(FRH, 1940-41) &b o2&, LARIZKRER
Th3.

BERE BEE» SRR o CTERRLEE LR
ZHTT 5. WA EEMORORE )b Actinodontophora
katsuraensis = DD BILAEHBEH Ui (Icrikawa, 1951),
AR (1931 b) BEMES (BIE) 25 Waagenophyllum
indicum DPEHER TN, BELLARBFOARK & »
LELNLD &ﬁﬁh%.

THOVDWY 3 IR KES L3S OBEAEEL

(/NFR, 1950; YaBe and Sucrvama, 1933; Bprp, 1946),
POTERZBRERMENTZ ERBHSB (I, 1931
a). /K (1935 a) 3% Parafusulina sp. DEERIc X - CTH
MELRTH-_ERLITELE. TLUolkBEO K / K
WCHEEERH Y, IUT (1958 a) 13 Yabeina yasubaensis,
Lepidolina? sp., Waagenophyllum indicum % D% 3% B L
Tz. &5/ (1950) @ Neoschwagerina sp. % PE L -1
%H:hfﬁgﬁ.TMGEE%K®ok$7Uy&¢
DARETHE B RE & b L h, Waagenophyllum
indicum 35 b 7. Waagenophyllum % Ozl < 2~ 5
bhTns (UK, 1931 b, 1931 ¢; Yase and Suar-
vama, 1934 S, 1966). 3 Whic it FIREEEE N b
- T Torrvama (1'945) 1T X - C Fusulinella <2 Ozawai-
nella 72 ERRHEN TR, (LROBRIE O LA KA
OHERRE R LTV 22V, BoTTFUIIE=ZER
DLDLINTEEER DB (RE, 1941 c) 2, HEE
BEEP L LBbh ATEREOHEY S > T, ABEKD
YORRHENRS. FRCORROBEN DY, 22T
BEERZEmcEREEZ L, BRERKS - A%
B fERE - Fr— b D - BRERIKE - BB
CBHE (?) REOHEERERD, AEROAEXSET
ZLOREEN, ARDIZE > THRESA T 5.

O DEKEDPHET AN RS o LEIE
AT OWBEERY O b D Els. AR ERET OB

(B27T% 8 2 %)

BALVWbWBKRERITHS. Lo TAHEBI: EH=
BREEELLELDOTHSH.

2.3 BRHOEE

ARIRIC B 1) 2 B RREE O MU SR i I ERCE X O]
BEENDB.

2.3.1 i & &

BRIERERVLEFREYEL, £ 0BAKH
FRcgEL, SEoMELREAET 2. WALESE
FROHAER R EORR ZMWERHHEOBOH LEH
ERREDH LO/NE LR EICBAT 5.

ERERTQEE—PE, 2#HEA—HEFK, BVNF, (4
KiticHoha, NERQERRFBMCOVDRE, EE
OF RO MTFTEKELTRY, ZZToSFfmE»
YR, YeErArA (1927) BUERCENFERR CE
ALTEERERODHZZ LEHRMLTVS

(DD BIROFEIE) Bl B2 o /M L\
REAL, chbBPEECA DS - TR Sy
5ZETHB. BRIMoOBERCEALLZLD L ED
&Y, HEVIIEHB I OCERIFEB L s ERIC L E
ALTWS., 20boiEe LTHEENOTMT, —
CHERILBER C0FELEICZE > b O ERET 5. (3)
DEIRE RS L RN OB EEICZ >z b DR ER >
T, SEHFHABOTAICIREL, QDEIREER L T
B, IR EBO L0 L HHE L TS, BB
HEES - A LEH - eE - BB T oE LR
CEALSORORRY, #HELINSERO Lico
S TIN5,

ZOEPENIMETREL O/NMERFOERE 2 5 b B
Y, MEICERT S Z &SRS, §tmEO%E L
KBAT2Z e (BJIMHE) S8tAROH Lo T
Pz e (BRN), BaBESEHASETOH ERICEA
TEZLbdD. HEICEMTOMT B/NARIT R T
BALOEE R b O LSBT 225, AEMICIEF CIES
RT3 LAbNS, BH (1940-41, p.514)ic k5 &
WA EIE G TMBRIC DEEBCERBEA L T 5,

MR OBV BIRICIEE S 108m - EE¥moBIRE
HOLo»LERNE on F73FR X 0 LS VAR
HEicbhbizs, Ex ORKE S OfEE (Dunite-Peridoti-
te) REEND. BEESIERET, FRCERELES
o, HEECEFRS 2R, FosE (EEK om-¥
mm) FEEECENICA DN S 2TV E (?) i
AT U CES (EEEE) Lich, EOIEEUE O SIRF

7y EH (1940) Dz k5. Torrvama (1942) iz k - ThHAWS
BRI & h, OBERE (1958) ko TEH=BRE Shic.
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BHAFEMEA DNz o AT oMERE (WEeER)

P BB O, FBREETS. fUCRE 8 cm, & 3 om OEMEMR/NMINS 5.
S: EsUE, BRREC LECBARICZ bEnB.

AN EHEOBRTCEEh 3 EEED /M (X2 HH [ km)

Xenolith-like small Peridotite in the serpentine dyke at Keta,

Kagami-mura.

CHERE: 2o TRHENZ2Z LD 5. & 4 RicsER
B OBEEO/NLE R

23.2 3 BHE

BRE (1940 - 41) LI OB T, (MO
I 2 & W b 380, & AP0 HUE & SR &
IO, LAY - BRI UCLERLED 3BTRS L
fe. EblThbd—FLT=Z=LEHE L
HRIE S O EETIE F ¥ — FOERE RS T, A
BREIWE BA-EEE Fv— NEBRBET ZHOTH
5.

T TIIRIE AR L BB AR O Fy — PRIV
FIREGHERE (BERLUEE), B ILBORENRE
HEEZE)IE (BALLE) &L, BErf#ms Lot
BREOME CRAE-EAOERZ IEHEL LTRS
L.

ABRWELEREIRAL»B25. WRT—E
CHROEIIRAGELEL, BEZWLPF R TH 5
2%, BRI bbb B, AR & FH, HOHIT
By—a—XBERY, e, ERCEERLLE. B
HIXEEET, RERWULIEKEERL, BICEED
L0bHY, —BEFBTEILLEL, BILT 5 LEE
GFrETE BEEEARVLVLNELDS.

AR LAICZ L ERREFRTRY. 2o TR
M (1940 -41) 3iksh o BB RS (LEELE) 2 HHEY
LB ORR L EERS (TRA) OBEORIKEE
& Neoschwagerina (¥ 7% Yabeina) o BE HEH U7,

ZOBBRERAURRBICRE T 5 0 pbamhign. 8K
(1931) IBAFEF O PEE + v R bt Tosapecten D
EHLZ L o_72R, HETEEDL T W 3. L
L, ARG o= TIRBEFENE - T=Bko
LR EEHT 20T, MERBIEiL Tosapecten &L b D
b ENIR.

2.4 th HE R

FHUFIC IR OPER LG HEDOL © & B b
5.

2.4.1 BRXEOBER

FRFEOPARHE L CEEEE LW, mithm
CHBOBRLEHS. 3Oo0FEMF L F0MI 2>
DEBEERRD Y, HERR VOB LIz X > TED
NAESIR D 2B EN O FTEAMIC X Y BRS
nAHEFERPBENB.

E2H8H | onflo Pific BREFH H-T, Zh
BB (RS obok Xidh, o4l
DERIWIRERBRASMT 5. B 20oRfIE
REHE (EREENE) L XiTh s BEBE O SR
<, ToloBFREC)INRBE FHRE 2 L THRL
3. HE3 oMM TS - T, PEEHICIAR
RBGAT B, T ORFFEREIE B BN LK LB
OTRRET B2, AT We-> THEUERS.

) B &

ZERI TR BRRERERE L ER=ER)INE

—_
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wERENASR

BELBDLS.

a2  REEkEH
AREBHIENLE | 0BT h - T, WhYIEHE
Bed & #EERT 5. BSME S o B D IRPEREERS - BRI
Bl FiicEN, FoRRCENERORA D LHGE
HiZl»->TE /BEHEToOvs. EXMEER
FEIRAHI200m o # &5C Daorella kotoi, D. Sakawan %
o BILEEZET . BATLEHEO b o2 A&
N5, HMUBRD»S D.densisulcata, 85 B BADFE 5
D.ps. 2 ¥, BARBIUVELEPD D.densisulcata 73 ¥ 3
Mbid (N ), 19515 PN - SEH, 1936; FH,
197472 ¥).
AERITHRARETH D, BEROEMOBmIK
300m iz [E& 3358 c = - 7z ENE-WSWop 4% b,
BACEN S ERONERIC L 5. FREAE
RGO R I UKD E L IREGEE L 0EEP LR
B0, =0 e REGHNDER X UCRGHEEA R
WLEGEAOEENRDS., thblitiig 0RERN
BEENS. LR THRDESHEEA» OERT 5.
JNBR (1931 D) 3EILA»bRAE Tl km kH- T
AEREAAB S W b HEROHMBILLE NS
LHEEL, ZoIBEHLEE L Lz, AHUSTRBE
BRAETR)IBORERE, RAMIE TR crREEE -
LRTEBREICL > THLESR T, ZhboHEND
BHBICBEE L b0 Th 5. HER CRaaric gt
HEOAHEE L > TE LS 3, KO EKMET
FALRORER L OMICESCEOBEA B R OIS, KB
DODEIFFHEL P TRVWHIERTA2HATREE 200mT
5.

b JINREEE

REFIE»OE 20EHMICERT S, CoFEY
FHIEER 2 O THEOJINAFME CIXHE RS & ik
EEhT 28z Y, FoMoBARcISRBRENR
Hehs, EROE 20FERATOBEETICY 51K
e, 53 oXErFOIEROHFEIRMIEIC b ABH
PoFhrotificRin s, FHHROB) LT3 EE
FrERE DIl T < & WHERICET R I 7T o DBEH S
5. ZhEE»LE 20FEASOTEEE S5 &
Bbns.
NNRBROMBEBEI X LD ML, TOBFO
IR ABTIEETHS. AR5 b)) DRiEI X 3
SRR TO FR=ZEROWHE & ARMIRD b D & Dk
ZESNT, Thb(1) Oxytoma-Mytilus [&, (2)Halobia-
Tosapecten J&, (3)Myoconcha B3 X (N (4)Monotis ( Entom-
onotis) @ L L, (1)—(3)& TH)INSEBEEE, 4% L)

(% 27 % % 2 %)

NAHERE E AR,

AL W LD BENSSEH L 2P 5B bh
5. -
(VO HIE XK EIREO PRI\ LR EE L LT
REEITED, BERAEMAES. Ak )l (1951) @
X5 LT ERE R - T, EEIOm ZET SES
ARARILE - BEBE - BE - BEESOMNBFEE
nadenbis.

2RRETE - MR ER LUBEC L BIRE L DR
Bpbihs, MNDEIRET, BERRFEL{GT.
Hoka b RHEh 3.

BILIZEFEOMELRE L OEBP 25, I
) (1951) itk B L, (1)-Bhcid < 0 R{LABPFHERT
RS, £, EhicBHELEL, () Parara-
chyceras sp. B., (2} & P. cf. hofmanni (BoeEckH), P. sp. a,
Cyriopleurites sakawanus (Mojs.), Proacestes aff. bicarinatus
Miinster, Arcestes (s. 1.) sp. BXEgbh 5.

BN T T BB oA ERILE D b &R EA -
B (BHF) - K&K - NS ED (A - it
$V*W%D'@ii*ww'*ﬁ°ﬁ%i-ﬁ§ﬁ-
R PER N B TIFE RSB o T
IARE (BEEEEIE - A IUFEANE - B - &7 - Rl
F) o #ME/KRE - BED - KFoHE (2 4F7) - HFEe R
RBIUCBIEEATHLNS. £ 0BA SRR
BWEETHH, shicEMEELR B S h 3 (ER,
1932 - 33; sk - 7)1, 1951; FPRE « ZESEIE 25, 1960 -
61; £, 1974; 1320).

(A LR EBR S TE IR L BABERE Bbh 5.
HERAO TR LRI S LR E - BAaRAEE WL
WEREOHEE» S D , BE 5 Monotis (Entomonotis)
ochotica® LT UNE DERBEET 5. {LEOBEIX THERE
BHCHARTHR W, HE L Tw A LA E T E RIS S
) (WAR) - IS (B - e - 5 v UK -
REPURAVNFa /v - R X/ B EBE-
AR - HEMHE - HE) - TILEHS - 5/ K5 -
K - KFIEYE (?2) - HFHABIUVAROLOBD S
(bR, 1931 b; ¥&Z%, 1932 -33; svbk - )1, 1951;
FARE - ZH$813 4>, 1960 -61; SEH, 1974; 132 JIIRA
DFEE (LB MR 5. B lon K
O EE S ES, BT RECRAERIRER L BN
%, HIEE - HfE) (1960-61) 12X 3 LEBROKE
BEtic b Ao, BOERRKEEITHERE LR UEHY
LEZBN. EEIIERENFEEERL TR

8) Koeavasui and Icuikawa (1949¢) DEE#H (=34 70) &
AEETH AR,
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BHMRFHHEL S Sz AUEORERE (WEER)

ZOBOLORMOFER ORI, ERBAESE
FOLDOLALNABTERMERER L LLRETHOT,
BRALUBHOBREEKAP L L b SN LHET 5.
AEBEOMBEEIEET, TRAKEROTEED
HEGHEECTH B, A - Bliss (19402) AKfEH
DEE&F230m & &N’ 250me = 2 % L&Exbh
3.

2) va5H
AHIBRICAFEY 2 SR LRGEHE LY 2 7%
BEHLRDS.

a  LEAREE
CRARBHEELGE | oTERMOMBERL IR
Hahs EHRAOLRARERME L, Al
FORFERBICY 250 PEHPOE / AETDD
&, ZOREFOM /AR LU bTFricRE S
na.

AEBH I BRSO ERBROBMOETBEERL, T
Rk CH B . BEBH L 0BRREFIAEETHS.
CEATIIES - BEL VAV MNBOHERER I UDE
Moo T, BOAREL RS, FRTEATEHIDE
PMEET, PR B CREOBRENTAEREY
LioTRY, BLEHCENAKERD . BHET—&
RGO LEREGET, IR LD b DR
WA, FECIERO L ORLRVESET, 7—a=X
Bobobds, —fEclREEL, BET, BT
S>TRIEFETHY, ERRREOHSLH5. ERF
WA, YRR S RHShE, BEIEKGRNLE
BEBEEL, BET, MONCEFEAEDLOLBY, %
RRBEOWMSY DB, FRGRAETICIIEE I
BoRRENMN vXEED. BATE, cBETEIK
mOEGRE, HUTIKEGREEIE DS, Bt
DEBADFEK & 5 b Toruvama (1957 b, 1958) i
Naradanithyris kuratai ZOMOBREE « 7 =B XUy
TR L. FHORREIEEE LS, EHBT
s R ABIUY v TR, oM EERR T
Y SRS LY, S LEEN lem DUTORK
BRI b B,
AERIEERNER L UEAUEEI o TE L
NTW5S, ESHIC/AEH 25 > TEELE LB R, EX
12200 - 250m L EE S h 5.

b BHRER

EBE (£73:3VE%) #B8X0ERA (@3RN
HoboorrckbIMoEERPOFERD o R
LY, AAWLHEL T X h 5 (BH, 1940-41; KH,
1956 a; HAf, 1960 a).

RV

BEFOREER BIEROEHIIENEF
5. EEAITEREN, BRI TEABRE AT A
&, KREREROT CHEH CRERER L BEAERE
DRARTER . ZOERHBIBENICA-T, FiRicH
h, —BLUN3 BEEMPOE /A, EHICH/ AE~
THIINZEL, SHICEIMA» .

AEEIAAAEEEZ D, BATEEROEERE
JRBN, EEO—HIIAFILR L UCERBEIC L - T
FHLEhTERRW. i

HROEERS AN (19562) oBERBL Lidhk
LOT, Fy— rOBREEEICER, DR BE K
ERIUVBROQBEKEOEL BEDTRELLLOT, &
CEFEShS. Fv— MEE—RicHEER2 Y L B M %
T, REWLOIREZRNRI cm i0ET 5. FAHURN CE
WSS IR T0m, BNE ZATREmTHE, LEOKE
BEIBEROBETESH oo bR Y, ZhicitA
FEROTEMEDHEISEIE TN S, ZhbDLick
BREOEEPDY, Z0 5 bitAENREENS.
AREH TIRELVEVARERIOnE Z 2, 200 X{E
BiEERL, R4, SBRBENS. —BOGIK
ERBH LB LI > TLVERELTHNE., EXHo
EERTEARERIEL 2> TFRTER» T L 25
7Y, BHIVETERERD bRV,

WaELEELEOREBIARBOMETREE L L T
2, AEPOE / AOBTERME ERE LY, /W
POETRIBEROREE L 25,

sV LI T, IREARV LEBERAGE
BL, 72— ABhWLEARETH B —BRicTHic
AR O L OREL, Bl EFRECboLH 5. BB
iRd-oh TR oS0 METERmIED 5. TBERK
BRNCLBETEL, LELEVAVINELDS. RIRE
B lKann LEGE 2L, HETHER, BT
B b ORI E R IE BB L OHOE DS, ik

CLERFFTA, BN THERERS T ICEEEmMEL
TORROESGEDP L R 5WHb BB, BREICEHE
PRE - FILEFE - BLEE  -v Fudm-Hpra-v=
BE - A - BWERSEEE L (UM,
1932 ; 1950; T 1@, 1951 a; EcucHr, 1951 b; Kimura,
1951, 1956b; Tokuvama, 1957h, 1959; Tamura, 1960b,
1961a, 1961b; 124) . BN TITAEMLH/ BETOM
CAERFE RIS, EEH (1964, 1974) ickd &, M
e “Cyrena” sp., HELLY > 2> & Burmirkynchia japonica,

9) RIDLEEFEE (1974) LLERABHOLOL Liedd, EHLSE
BEHELELS. M FHR (19362) ZZOMETHE 2 By
T, PEROEERERL 3.
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WEAEFTASE B2% % 25

““Corbicula” sp., Pseudocidaris sp., Hemiciduris sp., Arctostrea
sp- 2 ERRE Shie. EERAROILER D b Podoza-
mites lanceolatus % R Lizds, Z OFHETERE (1972)
LM A EERIL T 5.

HEBAROREICED 2 b0, T EABSI OB
% Aulacosphinctoides cf. steigeri, 7 DVE D B G Peri-
sphinctes morimotoi, & b CF DWEHFHOBEFALLEE
& 0 Pseud a japonica % PE L, Aulacosphinctoides 1%
Kimmeridgian # 7z {% Tithonian, Pseudosaccocoma VX
Tithonian ¥7FF & & 2 b B (VMFK, 1935 a,1950;
Kosavasar, 1935b). Z D igd, =R TiX Linotrigonia
toyamai, Nipponitrigonia sagewai 72 ¥ (Kopavasui, MoRr1
and Tamura, 1959; SEF, 1974; 135) BNabh . H#
PR LB OpBMmbI, BHAORME b SHIMAKURA
(1936) X Dadoxylon (Araucarioxylon) japonicum %3R T,
Osert (1940) OEEFEAMRED 5 HAJINTE B BB (5
4\ @ Cladophlebis exiliformis, C. triangularis [3ABEED
LOTHB.

ABRIW L EILSh, ERRESOREERENL
Wt B8X%500m ThH5.

ERATOESHEER Ao BRBERIBRES Bﬁﬁé
ﬁ%if@ﬁb%ﬂ?#k$EﬁT§&bﬁﬁﬁﬁﬁ
DOVERETE (EEPEER) 2 b VTS o KRR IE T Iz FE iz
5. |

A TRER TESEE LY, EUTRERECE
/BERIE, FERITRIEE - - B AR XU O

Bicr-oTHELshs, et LTERAEZERL,
B TRIINRERCD 59, RESIEERSIRRE
BThsoizwl, HEHTRELCW THEEREE
BEEL-TINRBE(2) 2 RBAIES. ZORE
BRI ATCRERBIROUS. F, ZDEERIX
AFEICERN S (BE, 1940-41ig0) . 4/ B CRTALE
FENABROBEERAIRL BB TESE. ZhEE
S5EICRT. BEOESRBLF20mThHs. ZORE
HIEREEOEREZ S, B0 b o ZERMN S0
cm i2EL, M@AWLENE TH 5. BH (1940~
41, 1941b) @AW/ A CHEEEZ O LIFART, AR
HoERBTSIA L - TRET T4 - R RE
HBLZRE - EREEERE  BEEAR EEERIL,
TRERETEFEOHOBIENE « EREIR RS
ERC - e ERECERT 3 2 HERL, Thbic
X o TERBREREICERE A CBR L ER R
HLUTWeZ LEHEE L (BRHE, 1940-41, 1941Db).
EERAO LT3 EREDEE~ TS LA
BV MNELOERBDS, WECREIIIEFEHED S
HAEERMMED b LFETH S, BWARKAE & I &
e, AREIZEEP—fFicEm - 108m T ERBMET
WEEMC S LD, RED (A7 ud) 0b0iRE
ER20mPAA T, ) KLEHEL TS,

FIRERZ O FIEOEAIIIEB DO W0 5 BEA
BHEEET 5. ERAOERSE»H Callovian o Horico-

ceras mitidaense, Sigaloceras sp., Hecticoceras sp., Properisphi-

EOSN EREWORBERBHOEE®RE (M ABEORESh)

Basal conglomerate of the Torinosu Group in the Mitoda Zone in
Takenokura, Sakawa-machi.

RECEITEHECRBAEAET, HEH 50-60 cm 2EL, HALBHOLNLEDAS
GERKEBEOKRE VL OIXEREN 25 cm OLORETh, BIRE (?) 0K KTER
740 cm fEDL DB HB. HEER LEOBH 625,
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BARGEHIRE > et o AUBoMmE#RE (TAER)

nctes aff. bernensis & BEH U7z (KoBavasni, 1935b; /NFK,
1950). % { OEFEED/NERIZ X » TEILEh 0T,
R EIREED, 200m 2 Z 220 IEA S,

NAUEOBEER B/ EIDECOCIEIOE
ERSICOIPAEROEBENREL, 2O TMIINA
BEBRLThCERIBRBERGH 2. ORREHO
FHBENFUOEEL ZEEBIZESLDT, FFEOLD
BEAFLEO BRBER L Xidhie (ERE, 1940-41; K
#F, 1956 a; HAF, 19602 2. B RoBERRLE £
DRSO EREREO ERBR BRI 5 @R L o/
IEEEE AL - T, 2 IINABERRERT 5 25,
ZOEHZEER TH- T, NINBFETERZ 0EEH
ik 2o0KREH L lookafERDD. OKHEF
DRI EREE S RE & h 5.

ZZTIRERE, ARIUEER - 2B LER LUK
=% ()T ob oz TR FhAAILEE - Z) B
BLUOKERES L LATRBIT 5.

NA RSO B EER MO 2 B0 b0 L RRICTE
Bie L BB L OEEPD R Ty MNEREWERKE
RixEi. ZhoREEFEOLOLEKTH 3.

NELEEOEEER NN EHE RESICES.
1o T ERBEL)INABE L oI RE B E
BBz bhvic (bR, 1932; BH, 1940 -41; AF,
1956; FEAY, 1960). )

B BEES (BA) TRINABHEES2-3m
HEREY L > TEHTAESICE Y. ottt
W VR E N NABRE B, B Eg
BRFEELRY. RREESE—RcHEm o MNE &
T, ARESEOEBEORSICILE BRI E S5
Sie, ARBCTERE LS, BADLOVRHY, B
SEGICIE BB T, FRICIEERY | - 2 cm OFFEEEK
Lo AL LEARARHEShS. MErb dulacos-
phinctoides aff. steigeri H318H h T\ 3 (FRHE - R
Pa, 1960 - 61). 2 4 INEER DL & Aulacosphinctoides
of. steigers 35 X OF Inoceramus? sp. &¥EE Lic. AREFHD
EX3ARILOETHEL TR X %100m, ] OFE 1
I#150mTH 5.

B B O TE o R AL - RO 3 ool T
wmhrah, KREK - ZJEHs LodilicEibns. &
NERENOZEEO b L & LA FLEFO b O
LIREAEEDLRWA, HERMICEELREEREE D
S>THARBREZ RESICEY. EEEEIESHFEm
-108n G, fE BEEO AERO HB R W LE M % &
B, W7 BOBRBEBEECL S, KERMED L ORI
%, ZIBEHOLORR JEAR YO0 LTEHEL

BEIBILTWDS (K, 1932, 132s). HILEFE O b ol
BEEPEmT, BOKESIERUTREETH 5.
REWEH OB <l /| ER - 2R Bl XU
BIMCERT 2 b0l Z)IEECET 2. BEEEAIE
SEmLLTT, WA EREREOERIV cm FAtoH
BRELEEh5. AEFO/NIBWIERESRS. H
JEE I 2, Bifici LEORKED /DL X0FDH
bhd. Z05b, BIMORRSIIERENIC L RE
ARETHD.

Ha B R

BER B2 BRI BRT s b0 L, BaZ
Hiodbgic Z - TrREBEOILEEBRT 2 b0 L Bd
D, b&DDOITBADORIRED By fhElichb T hic R
Hahs.

a fEOER

ABBEIABRORTEE H, Haadihs BT s
E3oFERHMOILEROEMMIT L, BEHEERT
B0 LRD B, ficEAOILEO - BSIAHE
AT 5. AR I RER T BB TES
WES. ARLOLDOREEBHICETRESGTD-T
W5, BEHoRBRIEER, BobodEER LK
BHEAEH LI TEHELE L TV T, TREITHTH
5.
ABRIAGErET S 7 —a—ABEITAEE O
Bieldh, WhOBEAENHEEZET 5T LT
BB, AMER (1973) k5L, ULy dbnoiffs
BFT30E53ME 1 BREOHEMLE BBl S h .

MESH AFAUOEEICE > CRIEREIZOVSHE
GREEEEERO LT REATO Y, REkRE
MMEBEE ST, WhYAERREED H b TIHEHEICR
R THY, BE (1940-41) BEREHCEST S L
Exl. WAEHONEEEO KRB CH-o TAER
W B 505, EHE (1940-41) il HEEHEA
MYRBoBRELARL, BREHIBERE ~THA
BRELIEATE LW RfficizoTk.

AFUWBO THICIES L oBRRERS Y, B
iz k- TRETEHICEREDZ LWE S EmRRE OB
BB, WEIEEDE Y ~CERDE BT 5.
BRI BT ARV U AR R & A, Tok
MICHEREEERO S, ARILEO EHTRRAENE
Bzl oTwW3,

BERRERVWLULHEERAGEEL, ARERWLT
—a—XBETChD. —RIFRWLHERO L DML,
RO b oy, LIELISHRERED b, o
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HEHBER B B

CIEEBED LD RIS . BEESSHEREAOBIIE

s Fr— b HERYOBPRINMVRDLD LA DR
SREEREPEEN, —MRCBIFRXL D /S, HA
BhRwLEMECTHS. BASTEDERRY WS X
{7z,

BELERT DEHIES PR KRB0 bOREL,
—HIT RV LIBRIT, AREELR T —a—XEDD
DHE,

BERRERVUEREEIIEEEEL, BFTH
5. LIELEY NV FELEDBI S,

EHE I TEHMOWED SFHRA/ANT Ostrea sp., Gervil-
lia sp., Corbicula sp. %% RH L7z, SEH (1974) 3z Z
2 Leptosolen? sp., Exogyra sp. %457, Wik - HEZF
2 (1960~ 61) 2333 Uz Astarte? sp. (aff. A. sakawana),
Ostrea sp., Gervillaria sp., Corbicula sp., Cucullaea? sp. DPE
Hix, coBgtBbhd

NELOWEBLOREICIMEEEEE T 3. FH
(1974) % Exog yra sp., Avicula sp., Nuculana sp., Isocardia
sp., Melania sp., Opis sp., Purpuroidea sp., Nerinea sp.,
Costocyrena sp., Natica sp. 3 L7z, HFiE-EHE 132
(1960 - 61) 4 Polymesoda cf. shiroiensis, Gervillaria haradat,
Natica sanchuensis, Asterte sp. DEHRZH T, Ak (1932,
1950) 3 X OEH (1941) SFEObOEH B L T
%. %7~ Yokovama (1891) 13z = 2~ & Cladophlebis exil-
liformis 1& > DFEMLFE BRI L, Omm (1940) X5 &
10 DHEMIL R AL T 3.

Wb AN ORERIEEEREMLE £ B 0
2, O EHD X BLARRER T, E{a Ok
ABRHENRS.

/NFE (1932, 1950) 38 X OMEHN (1941) BIARELOI
FOLEEREHE  Nipponitrigonia, Pterotrigonia 72 X%, X
LICEF DRSS Purpuroidea OBEHEZR U7, =
NIE TR XU EEyi) | ERE L Bbh 5. Thiic
AELBEERE & 3V 2 2., ZhicBIE LS e
FHEBEMOWD 5L/ WEIL Nipponitrigonia kiku-
chiana, N. naumanni, Rutitrigonia yeharai, Pterotrigonia pocil-
liformis yamanokamiensis %% B L, A 1LJE O ERGRAHD
WA L RS 1L T v 72 (U, 1932, 1950 ;

Kosavasar and Naxano, 1957, 1958; Kosavasui, MoRr: -

and Tamura, 1959; BRH, 1940-41; FHFEE - HEBI13 D,
196061 ; ig2). Zh b ORI BRI E L,
FEREYE L ZBEE R T L% Havam (1966) 3fefgL
Te. MAEILED L TEHOEIIBRESRS ShicZ &b
BT, I MBI TE ok B ERE T, HeE
Hroitehs& LBbh s,

B 27% % 2 %)

AEUOERCHABROE S IR L Z120mThH 5.

BHHES B oRTicizmsotilic e B
Rt&sh s, dbis xomARE LB CHESN S,

ABHEIPELREELOEE,LZY, BAERBLIOY
NMERESE. hbRVFR LB Lo L
BTH BN, —MoHaRaErBairn LEREEET
BERAR A ERFRDERES IS Eh s, HER
BEBEENEE LB, BREMETHRASRS.
RA sy BRHSh, FH (197]) dohd»b
Cladophlebis denticulata, Onychiopsis sp. HEEL L T W
5.

b TE4ER)ERE

AREEIIFEABREO L2 50 TlimAts X UE S
THERIC AT 5.

Bt AEHIEAREPLETREY, BELE
BLOERBPLRY, YA MERRESE. BTHODS
IR EERICEREEOZ LWESEmoBER S Z &
By (BARHER &), S8RE» DM EICBLT
%, WELIRELIEABHO b0 L LTS,

AEUFETE, BERCTFy—  OBRPBE T b
3. LZAPAFOLERIC Y5 EM EDO b OIITE
E2820-30miziET HPEE R EREEAN D 5. BIIEH
o FRRE . Fvy— b BEEROLUEIRER LV
BAILBHO L0 LEDNHFRELEEELEHR, KEVD
DIFEREN20 cm iEL, —fFic B2 v UEME» S
5. ThbOBRIEMEDICE > THREShS. R
W D OB I A AR S E T E Eh, RESE b/
EVboRLHY, EREDTREIL TS, EERHO
LI RO 2B IABHO b O THS 5. MR
AMEOIFRGED 7 — 2~ AEHBEWECH bR S
FEW (cross lamination) % £ 6 <R Lz,

ANBR (1932) B X UMEHE (1941) BB OEA R
& LB LI AERTH 5.

JNBR (1932) yxfmiehs & Nipponitrigonia naumanni 33 X
X Pterotrigonia pocilliformis %, fE# (1941) 1 ZZhd»d
belemnite # FH U7, HEE - AgRiEH (1960 -61) i
TEIERE 5 DIRE D & Nuculana 2spp., Cerithium sp. DIE
A3z ammonite % belemnite ##2HE L7z, iﬁ%ﬁjﬁ‘ Y]
PRI L OUNED & Prerotrigonia pocilliformis, Nipponitrigonia
naumanni, N. kikuchiana DT 52 LiX H 00 &b
B (fEH, 1941 ; FEE - 88, 196061 ; SEH,
1966 b, 1974 ;1E2>).

ABHOEIIAAIUMETIUINTHS. Bl kick
FARBRIIEAER L bicENTRL, Rk
TRABEMCENTWS, 2o TIRES R 120m LHE
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BHRFTHIEL > M T O FIBOBEEE (WS ER)

EOR THYWMINIBREO TEHDAEILR L S HER (FEIINTNEERSN

b o A L)
Cross-lamination in the lower arkose sandstone of the Lower Monobe-
gawa Group in Kamo-motomura, Sakawa-machi.

Eha.

BHHER THHIBRIAR O H LR
HHEALR I UBAE BRI L - TE LS, dbEfo
ERBR L BEEERICD A, EREATLESEER
CickoTH LSS ZZTREEBLXTHh (EH
1971, 1972), fagigEr > < b, LT EEwE)IE
BHOMEBAFAEEGCERS. B/ ROoBEMORBHO
R RIS L PR BB D, EMIZIZIERETET,
HIE DMEE S T40 - 85° NIz < . Z 0B AI Tl A
BOERBRLY, B W@l TRAER VL MED
BETiibic, BMERELBE ~THRIZIS S H
BEERELELT, 2oEELE RS, REFICEZ
A b o L FERRICHR A DRI W B 1o DHE
FERESED b5, EE (1971, 1974) gt o$<
HofnEdb 55 Bakevellia ps., Gervillia ps., Costocyrena
sp., Cucullaea sp., Asterte sp. 73 ¥ oMEM{La O H %
WU

c IR ERE

AEHITHRGW) | BES LicERY, Bl s
HHLERC AR T 5. BATIRETO bOXRNCE
HL 7w,

B 7 B oI mAlic 53 5 RRBEE T ) B
EARBACE > T3, REMCEERBEE L > T
UEY, THTIBELBELPEESEOERE,ILR
32, EHTIRBEICER, VL MELRDLL B,
1 Blo iR L w3

B TRERNUERE, RIcBAREL, — i

EThHD. WATEERENLEHB LS ONRK LEE
T, BSIBmicE LHEFRAREL, Bl LP
WTHY, ARETHS. BELAEBT LORHARN
LB b D 238K, —fRicEmlTo#ERE T, KAG
ZWLEFAGT, AEERVWLT—a—XBEDOLOR
EARY

EEEEOS DL, LEHOEH EOLORENEDNR
BEEROEBBO bORE T, HE  FRE s Fv—
b« B - FEHCER LU ERKESOBE RS, K&
WL DOFEENR0 em i2EL, MW LEMNET, B
SX20mAS T H B, EHCEEIC b RROBER D 5.
ZNBET Rz A5 3 FEOBEIAERO Lo LiEE
ENBD, Zlickdl EOBREERHOLERAN L
iz, EHERR X UL R ERE iR

Thb.

Zhicwt UCHREF RIS b BliE ~TE =W
FITIXEAIIC F v — FOEERE L, BE -« ERERKE
- AEBE - B UERE - REEKE - EREER
TURBRANEEh S, BIIEARRW LEART, K
EVWLORENRICABERCETS. Z0EERERHI
DRITEREC R FREIc L IR LB L, R
BERPRYVEET S, BRI KEN 2. HEE
i CEANHSIZIEmiz T E 200, ZOEEOESE
WOl ERLERER AT, BWEERDS. Fv—
FOKEEEE AT, BREREOVROES LFEETH
25, FEELS2-T, &4 120miziEt 57255

ABELEH (194]) o TEHENBEEO THIc Y 2
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wmERARER AR B2% ¥ 2%

5. ESEBEEMETR X Z100m, Z0R K TiE 150m
LEEINS.

=T ETCIRE &SRR L 2350w L380mTHY, T
FHECRHBHBHE L T\ 5.

FIRAROILD B Plerotrigonia pocilliformis, Asterte subsen-
ecta minor, Natica sp. P8 FR Y FEL (fEH, 1941), 2¥
DE S Purpuroidea japonica % 5636 L (/FK, 1932 &
Hi, 1941), E¥EFEH OB B Plerotrigonia cf. pocillifo-
rmis, Nuculana 2spp., Modiolus? sp., Asterte cf. subsenecta

(FRE - A1z, 1960-61) RPLESHTNS.

B ENTE B C i T B R R o e Bl
BE Lo CERH) I BRMERE OB (T-H, 1971,
1972, 1974). 2T 2 EOHEREI RO N D,
SEH (1971, 1974) WX TFEEREOME? D 4 BT T,
Acanthotrigonia moriana, Gervillaria haradai, C. miyakoensis
Criniceras? sp. 72&, AT 5 bEERTICE < DAL
FRFEERMLTWS, 05 bicik A D Paraho-
plites sp., Hypophylloceras sp., Pseudohaploceras sp., Cheloni-
ceras sp., Acanthoplites sp., Crinioceras? sp., Phylloceras sp.
L&l (SRH, 1974).

d BEBEH

FEMRTHAZHIC BT s EAROMBICSML, F
IO ERE S 5. HREATIES 20-50m 0k
R, JLEAICIIE S 40-50m oBmEE b o Tk
IR E AEAICE Y. JOREDROESIER
DIFH O S FRITIWE O T I B S 105 m o FEBEE 235

BB,
C ABRE o HECROEBH & FRCEEE0L < ©
Bl k> CERLSh B, LB ERET» b REE
~T 7 AR Y 2@ LB SARBRORE O FET
H5.
ABEEREL L, REBITV IV MNEOERER
k&,
HEROENBEEHE LSy enbBmICOW, BEAR
B TR HEF - BN E~THER - MR CET
%. FOWEEECEN S CZNBRRICHBIS.
BET OB ER L B - B ARATERS - AR
REBESEOMAE L LEMEXE TN, REVWDLOI
BERNR0 cm CE L, EREDCTREShLS. ZOEE
B8 TRIRT.
RBERRERNLEER2EL, 8 THY, DEOD
DD, BHEEREEREmEUTO 03 RENS.
WER—RCREERVWLUESKAEEL, HhsnwL
HBObDBRELARBRN LT —a—AEThH->7T,
B IR ETHRIO b bEEN D, i (1941) 2k
W BEE L Lc b o RABROBER L Ebh 5.
JEBEOTE /) BAELCTIE & Bm o FRIED 2 720
LIERD oD, ZHEFAEED LEMOLOT, LA
EHCRES | - SmoMEOBEND S, OB
EFr— b -WE - BEEREDIZVIKIDVIEVEHA
BRAEER5.
ABHOE X 12350mThH 5.

&7 BHREROLE®RS (BWHALE)

Basal conglomerate of the Kuroiwa Group in Kurose, Sakawa-machi.
R EARIER S - R AREIER S - PIREEER - WRRRTERE « Fv — - BRE

IR - W - BB Y, EhICRBEREEDER b 5.
BOKEL DOFER 60 cm 2L, MER LEMERES.
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EaRFHHREL L Ve 0ATMoMERE (WEER)

BREEE 05 Plerotrigonia pocilliformis, Ostrea sp. %, F
A4 ds 5 Nipponitrigonia kikuchiana 12 ¥, |UAFHED S
Desmoceras sp., Inflaticeras sp., Paracalyceras O¥F (LA L,
TEHL, 1941), B A& Nipponitrigonia kikuchiana, Plerotri-
gonia hokkaidoana, P. pocilliformis, Ostrea sp., {AIE 5 &
Desmoceras (s.1.) sp., LB 5h & Inoceramus sp. &>
(LA E, PR - ZEf8iE, 1960-61), 72K U o wb
WwHMEY Jfg L Shicifsyb o Desmoceras sp. (/NHE,
1932) BP|H\EIA TS, FY ¥—rficHics.

e W) R

AR B o EEFH O PR & 50 TIRIER
BeoUs, FAERIBREEHETERICE Y. »o
T, BE/RBERIE/FEWELXEhb0THS.

ARBEWEEEERLL, BEBIUV L MEE/ES.
WEI-RCEFAGRVWLEERAREEL, Fhik
WLHRT, 72— XEThH 5. HEMICIEETE
Doy, THICFRFEE AN EEN ST

A OBRTEHICZHRDEED Y, Thhbd Eilicd
WO KRGS 3DERE & 3 S D, BAEE R
BERERAEEETS. —RICDEEE L THREER
IVVNPBEDEB TR LRI LB LR
BRVWLY MNE L ORRMISIERITT S,

= 7 Bh D Acanthotrigonia pustulosa, A. dilapsa, A. lon-
giloba, Anthomya apicalis, Desmoceras sp., Mantelliceras sp.,
Calicoceras? sp., Sharpeiceras? sp. =DM {LFEEFET S
(FBR - ZR9R1E 0>, 1960 - 61; {2, 1941; 132s).

SEH (1974) wE /2 BERO B hFTh b Acanthotrigonia
pustuloba, A. longiloba, Apiotrigonia crassoradiata, A. jimboi
F oo BIbA %, &b 611355 Bosirychoceras sp.
DB .

AREE MO BER &SR0/ EI L > TH
ildh, @fFe LTERfRESL Y, B/ REOPER
DEEA O R FOREEE 5. Ei (1941) 3w
PREBELBRT S LEZ O LT, FE - HEED

(1960 - 61) xEEICfiH < BAMERE L Rz

TR BERER & OBRIIETRESG L AR ST
7, A OEENOREBHOE X13230m T, B
E b B THAMICIE 10mEBFOZ &b bo0kRt
LC, EBU0BRRERHOSMILL, ElcHERER
KRLNS L) IABHIES 350moRaBHOwE
HAOBEBICD > TS, Lich > CTYREIEROH#
AN R BEER S FE L Z LY, FER
FERABEATET2LALNS.

FERIREBEL L XY Y- HicBL, B
o 1 >OHEFHELFT. ESRBLEI0mTEH 2.

2.4.2 MAETHEOFER-MATRES

MR OBEIT VbW 5 G-H#T, EF-#%E R
T 5 b DIXFER S BHFHRTH E TIZE5—EO HE
BC, mE O) BRERE XIN5. AN TR
ERE XKL

BART G, mE+REE PR - A (1960
-61) L UERE (1969b) XV ThbE VEKE
(E&HME) - % (L) BY (BEW) - AR IV
T )lfE () v—2r - @A) - P L oFMA
B (~NFAH) KRS She.

AR I B EE O RRE E S HHEN S - T
ZThEEUOHBRERBROMYB LALh TEREIRE
b Xidhie (8K, 1931, 1933; EH, 1940-41;
JNBR, 1950).

MG+ RERIDAE LA L OWEERE B 2 b 2o
T, BRETTERIZZLL, EARRERO 2V
Wb 57 Y vy BT, BEEeMEOHERY £ & 5 h
3. MEEEIEMET, 2RV IEVERICE- TREL
B TIERFS 7 OE 8L L.

AHUIR TR EiE LA L2 o T, Fiakl
BORBIRW,

BN CRIARBRIIEFRE L Ji3h 5.

) EH 2R

ARBIINDW MR OBERIC AL, WMAEES
D LMEAHE D B AHIROBEE S IERT 5. ARBOE
PRI AMEAHE S b E RSO HEHERMAEE TicE-
TRY, BEERORIRERECIL, LobRFicm»
S>THELTVS,

RRBRIT»5IMERE - HATRERER L UOREDE
BiEKgshs. '

a BLME B

BB LR & O RPEERER»L2o T
3. mEREA T, (MEHELLRBIEVEE CIcE
S TRIRKBEBIELL, RETRTRERFET D
5. ERHOEFEFIT+HEME TEABOES 1L 800m &
ZZB.

WEE—RICESHERV LFREEE L, fln
LR Ch B2, BRICHEORBI b HS. wWbws v
AV BT, BEOESEEmUTOLOREN.
FITHRHRIR ARV LIERET, LELEREAOLDD
»5.

ABEHEBEr L5 L —RICERMT, 2L L
THB R HER L TR,

10) FREE- 8D (1960-61) I L XA, FEE (1969b)
ML & R Lz,
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wEAER AR E2% % 2%

b FRERERE

AEED LicBETHREE L LB TH 5.
AN IR AL ERENE Eh, SHEEL &
bl — 2O HRREEL RT. RARIREROLO LA
VEDLLRVY, HRERERWLEGEEL, BFBT
HEHCHETHS. BESIAEEDO b0 L5 H5H
RO L DONRL, HEEEND A S L RHMCELSh
borEE, BMEREERL Ty, KB X E & H°
18072\ L220m ¢, 8 & L C{MEAHT D & AHUENIC
‘s, BFRABCRBIAEBL LTHEMTHS. &
JBDE X13180-220mTh 5.

¢ TREWERE

FREBEO LEATAWEZLLRALOERML R
5. WhWAWMAT ) v aTHS.

oA — I R LR T, #HFKEZV LKA
&, BiCHEReEsEL, SR2VWLUEREERL, BB
PREDLNBRF LY, —BCARE CHINIEE
REE7R7—a—B0LZAbd5. LIELIETRE

E8H LHBoEANCETREERADER) (2
W7 FR O EE)

Haruno Formation (Tobiishi Sandstone Member)
on the south side of the “Butsuzo Tectonic Line”
in the Mitakigamori, Haruno-machi.

BERERE, REMERE, 2554 AMEROEHK 200m, i
BREELEh, BEOEIREMLL T3,

DFEFEEEEL, BETHE. BEITEBO LD L
B0, YV IELPRYVERTHE. BDEOHBIES
P—iRic B m T Ch 55, Hcltmoindds.
EERE om 2V L0 cm @ b ORLWD, BT
mOESOLDLH Y, AETR ETEIHIcES
DEERLOBKENZD, ZOBSEFRERGSFENT
Wi, B8t FIEHOARBERT. AR
R TRABOE X 13430my = 2 5. LR BB E
CEESH, ERETELMBERCDEADND
DT, EREFEDL»TRY.

AR IIEFRBO LA oWBRADCIILEY A0
%. FEBIETED (MR 5 VWb 5 (LERo R Rl
% o THAIET 5. ALRIBAMER T B0, B
B I UAMIO MEE EROM BB RICENT 5 &
A TCRBREDNEHE L oficEE LoZE TR
L, BRE (1940 -41) RS EETE S FARASE O AR
BRIEFRBICENT 3 LOTWS, LitdoT, K
B R L RERICh B0, i EFEo—
WicBTAARESSS. L L, SMEHFBIHRRIEC
BL, RBEING+HHEBRLTWEOT, SHACERT
Eolwic, RicVEEE & A8 L oM e HEERE T
BEL 7. WAETE S MR L OCAEMICRABRTE
HEOREVEAREABICE LT 50T, AEERICHEYY
B5TH5Y. TRt 1 >So0meE L& L1
2T, &L LTicinTind,

2) BAHRKZRE

BABEES DAL, SERO_TeX 5 ic (MR H
6%ﬁﬁ%ifmgzgﬁﬁﬂgwﬁgéﬂa

ARBIIT 25 EFFWERER - ZHIIREBR X
URHRAERBRIKES SRS, BHEBETHRAKRET,
WELRBEOEE»O Y, FEE (1969) o LfFicH
L, BREERED/N Y e SBICEH, I
BEapkEs tvnbh s,

FHEILTRERE I RRE - FHSfieh (1960-61) X UH
B (1969) DEFTEBBOZIICYY, BEEEEL
L, BWNRBEZRELR, B DBLERKED/NE
BE I &t ARARLEDOETLORIKEBIRAED L AIKE
e Fudl-yra THESEETS K, 1933;
HEE, 1940-41, 1941d; FIRE - ZESRISHs, 1960-61;
FAfE, 1969 b; SEE1974).

Havami and Kawasawa (1967) @ZZEEIUAERD B
EHREEE (Aptian £7233 Albian) %53 BLE LB
Lz,

Matsumoro, Kimmura and Karro (1952) 13 EHHFE
EeREHLBOEREL L EHOI 5 L5 b Albian
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BMERFHHIRA > M2 OFAIBOMEREE (WAEE)

@ Diploceras afl. fredericksburgense Scort %, % 7z MATsu-
moto and Hirata (1969) o FRrE LIS IEF B #

LERbLNB L= A b Diploceras (Diplasioceras) tosaense
MaTtsumoTo and HiraTA Z 3R L7z,

RSB R ILBCES L, ZHLBOAES -
TRORMEICELRELOFEBTHS. BHTHIESK
mOBERE D AR BT E o BT AE RO
BZEREE oM e i Rl sk, Wi elAER
EHELTURY, EREERTH D, BECIEREE .
ARILE - RIS « B8 - HIRER X UF v — bz
EOHARL N UENEL B, BIIBKUT C/RNEHR
%, BEETEREECZLL, v XRET . AR
LILERRERTH B, BEIHTREDEE » 5
Podozamites (?) sp. & R Uik,

AR BT R - AgiE> (1960-61) BLUH
B (1969b) oEyHRKEOZE LA L (FEL) Box
WEEMEeboThH2, HLEEE LB & h 5 0
T, BERBERW.

WA R EE L WBR L T ko T L < HEEL
a3, L bIRERER BTN T, ThEh
DHBIZSWTERZESIEL © & 2 dove. HEE
(1969b) XEFREBHHEIET D LOR, EED
FAETIE, EHIZT—%ic ENE-WSW <, dticfEx, &
e LCEFEMERT. )

FRBEBMCHMT 2O T D LAROwn,

25 H & R

FAEFCET 5 b0 ARIEE - EFiHEEys &
CHEER S 5.

2.5.1 /% ¥ &

WA BTG HET O R bBEE~T, Bird
FAR 2 5 Wb W 5 HETHEIERO Bliciig < o
RIEREA OEIRN S 5.

BAIRRAGE BT 3 BERERT, BROFIEh:
PEET 5.

BRI T HIEF L2 b K% ~ CTHJIET R E I+ 5 b
DIFERER X% 4km, BAROIEIZ800miZE T 3 K3
T, BATHERCHBNCKENEARS 5.

FaDEHO BN T A DFENC IO H IR b
Y, CLIREBLIDEBITEBIRENEET > TVBELD
PR NG

AR — I 10 cm BV LIOEmOE ST, <40
bORWbY B HFEEEROER ML EET S,
OEERERT L VDN BBAC IEEEF cBWT
Roh, AHEIEEOEROIMCE S 1 mPA OB ER

BHEEOWEr 5. WBICE - S ORERER
—HCERENE. 25 LTI OERESHBOIEES
P EET AL - H - 80 - B - TRB XU ES
CEEBEEROBARL LI, Z0IbTEPLEFIC
DU BHEIRE IO B RICE > CEE2.5kmiz H-
THFH LTS,

T 3 8 o B IE R 0B ) B X O R Iz 1k o
OWrE LT BB EEIC AL, Zh b O
- THBILSh BRI E > TERFEALEZLDT
HAH5. EEEFT, BECBEALLBRNSERS,
F B RIEOKRBHRIEBIC L > T sz Bb
ha, Lied->T, ARBEIHERETIREBIcZ>TE
AL, EOBOBBIXEH Lz L PHLPTHS.

BB AHE CIAIRICE: L it E 5 3 O LB i kv
FIETIRD 2, BEEEEEEX, BRCITRERRE
RERTHEAL Y7 =2 2LER TN S,

2.5.2 EHTHHEREY

AHIBOFEHBIIDEE» L2 - T, BEIHLD
%Ekmén'umw

AR ESOMRIL S &L ORI E - T REERO
ERE 53 b ORISR & Xidhs (EFH - 2
22, 1941). BRILEEEE200m LT Oz 5/ L, 3
BEOOI L TRELEHEFICE> TS,

31138 X O BRI VT BB % AR 2 OB
BARWFR SN T, SETCHET .

Z DG HEHEE O 1T 0 — B i iy i SIS B
> T, TIEWBRBPMNAERG/METRL TV,

RENEDREN L OIILERORR - £ /K, BHHE
BoFZER L ORI L ERAEOWBE 3 HEk 600
mAHEZ & 5 . FE4S0m P B0 b 0 i3 AbTEIR CTIAR «
% REH - B - FAERER XU RE O ZHo MRS
R 5 A0mfHTic kb ERo-FE (FdbAD) -7k,
FATEIR O A2 &, 300mAA 0 b ik dbER O &S], db
TIROBER « IR - LB, BESRoT)IAN, Mk
DERBECHS. LHIED LAFI 12280 - 160m, &
J RTi3280~ 150m, EEEEI O MM G180 - 100m, k
13250 - 50m 13, FERUIOEEIZIE150 - 100m 4F
HeHBERALNS.

D OREERE O A B HuRic 1 LIS LTI A R
ET5, FIRCEER X CITARODEENSFT 5L
HH &R,

AFEHROKRE - & (A, HEHBOEEROW
BEIEFHEORIRBMOBES LA bh, TABLITE
Sl0b D7 & EEEHTE 52 5. 7

TR X 72 % AR Mk o0 RIS O RO B e B

33—(93)




wERERT AR

(B 271% % 2 %)

TR, Kaifidsg, M R, N 83|,
B9 LWL & H

Pleistocene deposits in the north-

BBICEFv— FCOEHRS Y, EHHSTHLREHNHS. Bl OBaCHEA OB IR/ IE 1
EEONEFEANL BRIAFCOVERCES. BANE ) AdEROE» 5.

40-70m + 20 -30mB L85 - 10miz, ZHEh, BT
< PRI X OMENM OB EHEEYR - T, BHLO bo»
bR SF L2 UES O - Bfibiis Lo
F#E#HobDEvwbh s (i - g 1966; HAF - i
Bigd, 1972) RUEBRE-CRINIKEFOT 4@ (FE -
Af, 1954) IEALBRE, HIREHFORABETARE,
ZOEROHED L DITBEMNERE L Eh5 (5 - FiE,
1966; okt « FEEEIE Dy, 1972). AHUSN O BB II W
NLDGHBNDT, FEORIIIThRRroT
2.5.3 % & E

A HIR O B RN I E AR 2 L E R 5 AR B Y,
LRI E > THEEF L LI - REE R X R
PRRIENEMR BB, Zh b OEHIE M « FEF - £
MNBIOCBAOHEZMO—HTHE. ThoOTHLE
e Z > TNEBEANRBRAHG LTV 5,

. mEHE

KoBavasur (1941) 3k RE O T &R0 Bic b 5 & -
WL, BRAFIIEE 0B LBl X 2 A1
EOREEZHL ML, SbICBARFIB BT 5 HEH
S FEHT L CRRAOH o HURES) & Bl S 1), PAEROE
N LERELE S e Lie. 01 Kosavasai(1949) i
X o T, BAREDHSICR T 2 EEHe, /(1951
a) €& - THONKBEEShIcb0RAREh .
MatsumoTo and KanmeRra (1949) |3 eSO BFSE & 35 I
Bt LC, B BRI B 3 HEEE 2 —BH R
iz L7z,

EEI S X AANF R THEBEOMN R
17V, BEPAROMBEGOMEL TR L (S,

1957, 1963, 1964; Kawar, 1961). TG H A 0 HUE
BECOLAROLO LELERS S LB DR, TDZ
EREWERF OIS OER L ER L ic o THAE
WOWEHEOEERPHREN L £ 2 5 (R,
1965, 1967, 1970 a). # o RHIc 7= - TAHIk O HUEHE
EOMHA R BH5.

AU TRIEE LORTME 5025 b OEEEH RO
HWEbo TR LEPERTHY, 2o ke BiId bk
UNVNVREREAEE - v - FRVRERILEE
IR F R R ER - A R-TERESHE - R E
-HELE - —EBRENBOIECE LR E > s To-o
T3, ZhbnBREFIOMIRYT. #EHBREEK
RBEAB L, ErbTichd > TEHO b 02 5HH
OHBIZ WS, I bIIEAEABELRLE LK
AR BB RN & » TR O AR O Lol Lgke
WEE LY, BEBEO LN (EFMERTER) o
IAHHEIE b oBEH chkbhik L Ebh 3,

B LB OMEBE SR ER OHBEREL R, K
B BEREOHB Gl LitT 5.

.1 & LR

3.1.1 BAEESESE

EAEE S BRI MOME R/ & BB R TEMT 5
0 Bz OB L BT 5 TE A H RS O KR
BALEEN, FHOMBCEAT S LORGFLH5,
BEoHBICEMERY 52 Ty, HERICRSh
5 X0k, AEABRITHBIERREHSCHMmL TR
D, L UIEEE RS OBRIC L » TEbR b,
HALBROEAR £ hERD LI EERGT
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FARFTHELZL VT OAUBORERE (WA ER)

O sLk® (Wsh), S #, U Tk, Ko MRAA.
DEFEONA

western part of the mapped area.
Rohs. - BIFEEOH 2 O PR IEFOMEN DL S - T, Z0XH R HIHEIBET 5.

B B & & B Yokokura Ccomplex
RS . & e
%%%ﬁﬁmﬁﬁnin-Dv’“\~«£—-»/——E<iﬁjiﬂﬁﬁ41£4&
# A& W B ®  Yokokurayama Group
4 &N B B Ochi  Group

M@f’

#® ¥ H B Kamaida Formation

s "
— X ® £ B Thiust Fout
. & Ww B
i i = Kusugami Formation ~__
P4 | = Hakawa Formation
s s & : Thrust
L & i Mesozoic Strata

s-: WE#E Serpentine
FBI0R HRRXEOHBEBRE T THEAMER

Schematic cross section of the Chichibu Terrain, showing the tectonic relations of the thrust sheets.

DoTNE, ZOHIRT TIRESHORITON (F €, BEREGE b-TERS. L258, LELEED
&, 1970 a,1971, 1973 c ig3»). DLERO/NER T, BEBRRFITELRY, HbIH

Flkl) & 7 DI OREEAEE I, FEMN ENE- HESEEND-T, IBELE - B IL/EH « it - &
WSW iz 0 U B WHHEE SR bhvs, LA Eod  iEHE - 08 - BEBROIETEERRC L 2ER
TR 2D RFEO/NEHR D > C, T2 TR EPOHE VRRBND., THEREKRERY YR 2 TR
A - A ILERE < IERCE - TRERE - AR {, RKEMCATEAAEOE Lo TROE L@
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HEHREFT AR

FiT->TWBZ L aRbY. Tabh, EEAOCNEY
&, BERlo/MER L oM 2 E LEE " OMAES LB
, EERLTERE O 2 o0/MNERIRB T 2BENRE
BRARAPFIEHETS, FEMCEELCLDTHS.
D X5 RIEENLRELY R TLE AN, HAES
BE LA ER L oMoy FROESE
FoRne<v*v<fifkh L TRALNG,
TIEIEEOBRAOWAE /A TIIESEE L BB
(HeEpfd) LAEBCEML TS, BIBIIN2SE.
25°Wo LW CERE LEL . BB RESH I n
DOWFAERER SRS, 22254 600mBEHOEIRT

i

T: 5 LW
Q: AIEEE (HRARAER)
Y: A IERORGRIRERS

BN HAEGAHELBAUERL OMOE LI
=

Thrust Fault between the Yokokura Complex and
the Yokokurayama Group in Inomine, Hidaka-
mura.

T CRERMAKTES LEEE CRLL, ARERE RS
EHEAERCRY ARk Sk i s, BENHE B0
TR VIR EIHREL DI I B4 DEACBLEQLY LD
EXRBOFER SR . DL L TEHREOIMO LS
HEEAM LR Y, EORMN OTALCE A MR LERESER
h3. WEOEIELWIE T, BBt - TERRBBEh 5.

11) & EEEE, RERicEs»i VML CBRLT—BOEE & 2 <
5. WOECOUOFMEEE L. ML EEEESEEY,
R LEEE < Y, £l LTCISEKEL S (MENHE
2.

®27T% & 2 %)

“H il D 5 150mp A BN 2o R T B0 B BB
BOEEL SN EADEER T EABRICHE LA R
RIEBBEOERE22 cm OHBEARIAE L T 35 (7
£, 1970 a).

H P v re~DOUEE YD L, BAILER
WIE R LS EER D - T, B LIEO BRI
HoLhd, HEERELLORY, boBELLE
KEIC, MOBEICIIELT S, To—#HEFHLKR
Ea

Rzl o B L T AR A LB RO e ERRm % e
BENUT OEAEEO/NAEREERD b, AU
BREOERIZZY vy _EkoTWS, BJIGELRE) 0EEHIT
BEERTEBRICRLTYS (T4, 1973 ¢, HERIO0).

TR OB EER R ENEEEE L o B0,
Lt EA SR o PE 2 8 b ENE-WSW izt
%. Fodtfllo iy o BEEERICITEERO PERT 2B
B3 2 AR A» > ENE 2 o Uk o4k ¢ ESE o
PoTHmELTERICET AEE1 LS. TIAEEE
AR L ORI NS WER LABEELRVE, £
& LTkl & T HREE A S RO T EFHIEE X
PRAIE T, M - ENEBRY BARAHEEOFEEERRL
T3,

ZOX ) E LR R TEAEEORFBRIMAELD
BB A b E K L T S BN B 5,
PERFRC P T B EE, FEILALE O 2 BB I T
WH— BT — N B oA KR ik ENE-WSW 72
WL WNW-ESE o FHEMESR T, 8E B-W o/
BHRLHEETS. chiex LT, BAE» L MRicni
DA ERICIE NW-SE 35 X U8 NE-SWHH o F #3MES
<, FEO/ Bt R

ok, BiMsticabh AR, &ff L L
T, BAEBOESFERERITIEEE LD, T LTH
BRET 55RO FEIMEOK TN TH 5.

B DT EiX, KEENCIEE L O BBl F—KX
BB R HR L, BT LS AR R E U
MR ERL TR Y, FhEhOEERTEREE Lo
BEHEOMIEZE LWTHIEELARP >R IR
T35 THA 9.

AREIC BV THR S N IcAEE O SRR R
FJIBED & A B AL E ¢, & 36km, FHLDIE
BIZ 4km Ho #RMEIC Ao, KIADEEN
12E 3Fic e > THHTB.

ZOEIRESIE, SEXoNEY, FHEO Eilim e
b i LR OO bISIEETT 5, Lk
DO RVILE > THEENLLDTH S, Thbh, &
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HaEFATHIES S Nz 0o BOBoMEEE (WaEE)

FEO D R OECEANEIEN EENTEY, SR
DOFTHERBEZE 2km TH 3.
HABEABER XU 0BELIE R A iz 1)
/AT« BFHIEH (1956) Db 5 B IIEE
BOIERT, FERAMNRD L FIEF BT £ TR
&h, ZOEERB L £500 kmicET 5. SbHIcEEWL
HoHH - W (1964) OJIIFILAZENZRER LV
Z OEBEOELEHEIEAEABREOBLEN LSt
b,

A Mgk & OVEE O I8 EE g E S oA L - B
HMOFEHE, HWATRHEEIL R X OEIAHE, AR
RS OBA T LR O ST ER L, BRR
BRABEROFREICEL LTS, 2R FhOE
RIIARIC TE R o7, BAEFRIETREERE
HELARREEL b > (EREREE, EME TR
EEOBEIRR S5 (A4, 1971).

3.1.2 #EEl - BEymEe

B OBEA LTRSS OR b a2 B EAES
BEAD Y, ToBE Lo TAICHEELER - BB
c G - B - BB (F)IEYE) DB E A&
v, FRLMHEEOCHMICIHLEERDS > T, ZhbEL
HHEPERICD > TW5, A LEEIIBFNICEE
BEBEE REGCE Y, BABRIHEALBH Rk
BB b 0T, —HTHALERL X OBMBERD
BEERAD R Eh, ThEn oMo REa BRI
KHERTES. LaL, BEERLMERL Y, Zh7
NE LB L 2o TN, & E LTRELEKY
BT, 3o0FEMHBEEEL, FoBRicik-2Z
Lo TnwE (Ff, 197]). WEOW/ ZOR B Y

BATLESAEOBENTIICEE LB, TOTIc
HABE D - T, MBHRAFERN LD - TV 3
(F&, 1973 ¢). MIERE L HER L OERE E12ANR
L7z

B BROBALBRHICE £ BRI AT N6 W,
B°NOEEEFT I, BLEE A2 L HIBREERL T
Wa (A, 1973¢, ®R3). BadbiioBEHic L HE
OEMERES R S, N70°W - 70° N BE 8D
L, LEVHBEHELTHWS. 20X 5 CHEAILE
Bl LTHELET L35,
HEOEALRBHOBERMICHEAERO b LEZDL
NAEEBERDS. L L, ZhREALBE LD L
FThid, BAEAEELOBICENZRFTHEI LR
Phb{, EEEEFLE LN ICERRICH B Z L
HEMEEORERAOFERE R

KA BCEAER B Baiby, FEN E

BCETEBERBNT, S - R X OB OfE

Lo kfificn 3.
BEEGAHEOETOR LY I, HAILBRIES
BEOTMIZS - T, thodERO LicE E#E L 72 -
TW5, Z0OZ L RIBHICEWNTEICE BRI
Boh5.
HELBHI R REE0ER LT, B crE
MASN8ET, 65-80°NTHEE L, H /gt ciiE
BN X > T L K B A HEITS, By ABET
DEMGEAEICEL , 45-80°NTHEET 5 . KX EOH
BRI CNT5° - 80°S, JLHEOTEETNS5 -
85°E « 30 -40° N> BH R H - TRz ENE-WSW
DERBD 5.

Y A LER O RGNS, AaERKE t 2ixdte. EH N65°W, f#Hf} 65°N.
O : BABROBENIRE, B IN TEEIITH.
M

D TEAES) BN T — = - XA,

Ty : i EWiE (N30°E, 20°E). Wi % » CHAERICIIE &% 10 cm ORRERH 5.
T, : LG (N65°E, 65°N). BijBic % - THUERIC 20-30 cm QRN S 5.

B2 MW HEEBTALLZHEEME (B FZERBOUVEY, W)
Thrust Fault in the eastern part of the Kono-mori, Kochi City.
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EAET AR

AHUZPR OB AL L OMATBHE O SH IR -Fh b
RODT, NEOBERELERTCES T — 2B
bibo T,

3.1.3 @ HHE

JNAR (1931 b, 1950, 1951a) 33 & U8 KoBavasu1(1941)
I, HECHREECHEETSZ LEEHLE Thic
k5L, HREESROBAOTZAEERL LT, i
SERTER - 22 ) BWEHE L - 2b)REEL - 202
BELE. Q) NELEE BEBER) - Q) AR
BE- QAWREEEL - (2e){MGE L« (2) M
BHF 5. 2a) @ik FBAOTH=8REEE L HE
A, (2b ) idblE s o I AR O cHER L D
BB THERZOUS., BEHEID (2 ¢ )idAIko (2 ¢)
—CeOPHEFTRKT b0 TH B, (2¢) i3 AT
@HE—%L, COHRESTQc)e(2e) LM
»BHE Lk (UNHk, 1950).

FHABRISAE LT, HAEABE - HALRB LIV
MmO FALOE L2 HBR L, oM X
WENIFE D & 72 B8 LML O AL 2 50 5. AR
AR - A WERS L U ER 0% L sl B
KLPREEAY, LebKBEERLORARVWDT,
HHEBOE IS X0 2R MOMERK O L
DOEEMNE ED T, EViiEcER, & icitfoaik
RUERE TR EL /T 5.

FHERIBRERF v — FVELREOLERME»L 25
DT, BEEDLDZLEREN. Z0kdiz, Y%
FROER U THHBEBOSHOBEL BT S 2 LAt
T& 5.

HRERIZH O3 X 5 I BRI ARk L T 4575
BIRVHS, 20 KEIC I iZ s » & FALOME R
BHEHL TS, BER R BN TR 2 U i gt
HE L hoMERKL 222V BBCEST 52 L3H
BTH 250, JLEHRO SRR HIR CIXFIED L — b3
PRV RESH, BONCIEERRELTH 5.

EREBE T LEHERBIRY AL S RA% LEEY
bo. £ ORTE O ER & JER & o—Em P - HER
O Rihdh o —fgAy 72 5 H (WSW-ENE) L iigdfT L,
BB ECH»>ToRY &L ViRY. BREOERCE
Wb 2 - SKMBBEBECREFE AL TSP
> TW3B,

SR H B O FEEE - 016 - BLRBIREONT « A
KA E R BERlEe Yick - T, ghEBimE»
ALIZ A - THRZERR « KFW « A48 - 557 - &0 - B
B0 6 ERICKS L, SOERESMELTEER
cRRBIONRED SEEEZBEMLZ. b Lo 3HEE

(B27% 8 2 5)

D5 b EERB X UK B 13 B YRS 0B R
iz Elw,

L LTEEBI l oo KRB LIS BT 5
R, Z0 5 b THER (LER - AR )
X, ERZERTREEIMEO/NMEE» B> TWS, T7
bbb, BERK - XFW - FFRLIOCEMD 4 BEHORBER
X, ZhEh, Ak (1951 a) 72 oM FES /b~
Bt -BEOAHLTHD. K- BEE (—EEFR—
REK) BLOPIREOHEBHOTROBL X, zh #
, Wi - AR L ENAE L X8 B REERED
FIE CIREREHO LIcgEFEED 7 U v 035 Y,
BEEOE T T BRSNS Y, BN
T E EEAHR S,

R O BB I EALLE (E)IE) - EE
B tRABRBIVNETHOBEER O LicH Ll
e oL B, FREF TR, BETCHELIIOYEE
promFHHoRABRRH AN S, BIEES O EK
O BRI T EH LR E BT 2HELEEL D -
T, EEMOZHLEABR LU0 Lo MKEE R
BEHT5L, (MEOEL TREFRE GIMERE) %
HIREED FIcBZERREBD 2007 ) vy _BPRH A
na, ZOFEEEI/ME (1951 a) o{iMkE L <Td
5. ZOEEERBERB T3 b EHLI R,
LRI CRBcEST L2285, 23, TA
kLD O Rz 2 F NSO°W « HA135° S o/ L1
RRLN, BLROTICRESEmOBRERSHS. b
YERAMDAAPLEAK 800mTRLNAE LEE E13
[Eal e el

REBRIBICIIE { O/NBIBH Y, o Bkl
BREOER L EEFEL TS, ThbL, BRYSDL
3 (MER OB, B TS T SVEF B v
THRE»> TEBIEYH L, ZRBRKE?Y 122
NTERICEL BHRBEL 2o THRNIRAY, BEEET
EE»BRICOVS . /N EE OO I EE G 5 NW-
SE<W-E<SW-NE<WSW-ENE L#iRicE/LL TR A
ZAY, HizH»r-T W-E 0FfE & oTW5.

KEUBEIE—&icERE (B)E) ofELo ki
Ny, FMECITEREHO LY 5D 5. R
NOBMBEARFETIE, BEREHLZO LLO-THEH
BWRILFRE & D RF O LIc KEUEERELELTW3
Z i EHSE O BRE & DB BB e EAE o4
NEz b (EE, 1940 - 41; bk, 1931 b, 1951 a,
g,

ZOWMBAE LA LTARBE, BEALEKTC
EL, EibFRicw 5L 258, FiR-EHCABN
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BaRFEHEL Lz oBARoAEE (WEER)

G HRRF v — b, PRIFEFEOLS T, 8 N65°E, {FEE 50 °S. M LM Z - e i —%
R E N B S, WEEC AT L TMIASEST 5.
F @ EWIE, 2 CRELESE OMEEDE I B 6Ro T B, FREBO/NE L O ERITER
PhE R, HARBREh Ty 5. HEMBESEL LT E-W, 10-20°S &7+,
- B WIERERE, AREBLUCBRIAMTIRERT 3. EFCEF ¥ — PODBEOARNHR LS.
B oik Sm 22 2 5.

EIBK EEHRWE HFEB) 0o To®HEEE L WEY (Famst / KEHLE)
Thrust Fault and Crushed Zone of the Kokuzo thrust sheet in Harinoki, Kochi

City.

X5 KEERITEHLBREEL, LRI 2D ED
HL7HE RS TETWSE I ERNERTES,

AEER Y 2O A & E W E LT, BEEAEA TR
e > TERY TR, 2oBREIEZREH IS
L, Z0ORIVH Licoh T, /NElE S Frx 2
L, WA EES T NW-SEDHHETH 558, HiC[H
25 ieonT WNW-ESE 55 WSW-ENE k72 - T
WEERNEZ &, BMARRBTE W-E FRE LS.

AEEREOMIGE Lbw 5 < 95 Lid{MEB LT
HEATE L LA TH 5. BRI ARELIKE
X FEE _ EOBTE AR YT 5 L Bbhd. AEI
SW-NE FRIZOUTR Y, Jufllo FE B3 EEEH T
W-EFMICn U5 b e LTRSS, RFEEDE
AR X OERHIED TRV, REFEOEREFR &/
Rhigh L 3WETIOTHS 5.

AR (1931 b) /NE EEHBRRT B F v — FANRIEK
FEoEr b-TIUERE EDAZLicEAL, ZhExX
Bo U w2y (b, 1931 b,19310), 0% i /NE 08 -
= (KoBavasar, 1941; /N, 1950,1951a) & X U8, U
MO F ¥ — M2 XA LT HESRALD» L FEICA» o
EBE L R L .

TEEHONAH b EREICET 3 EHHE X’ iz 0
W, zoRMEOS L ZE—ET S, B/ AEDHF
BB IITE ) HI|MAT SW-NE% ~T, CEIIEETIE
WSW-ENE, #1354 53K Tix SW-NE o FRicEY ,
HRESIB S LR 0BT 5. BEEO SRR 0

EREFIOFHME EE—HTHE»HART, Z0XF
MEELEEOEDDVDOHE M ThLE 5.

EMESOEFIL E-W 2L ENE-WSW HHTH
5. EHUAEE A b Y B o Jul % < o R EEE o Bk
EEEICOVS. = 2R (1931 bign) nEE
B LOBRMTH 5. AEHOFRES D FM & FEikd
DODOWIRIFE—BH LT3,

B - EERS X ORKO 3 BH OBRE I
DRIEBREIZPEE TRV, ZHBERBEKLED
T, ZLWERIIESEWOIZEE DS, L, ®
Y AEZETED B PEFEEOSHOFAEPFEL,
HoRNC RO S bR b B, T E LR
DR BEFERLONR E-W Thb & & bicBIki
N-SOLDbbBEdICELERETHD. AR TH
B - EERB XORKRO 3EB I b2 BilEdTE
#35 W-E->NE—ENE—E—NE —E L 3 < i L7 25
SET 5. T CRER SN D BhEiakKE BT -
HI—ANEF B X O ERFI—NEFER O 3 >0 EiRE 5
LT, KRB 4 >0licaih T, BliicgEny
NTETWS. EERB I UCRKRFEIRE SBEENE O
D LOEREDRL ZESE ST, WEE O ik
BEERBEOLD LFLERERTOT, TOEKRER
X BHEO OV BEIERE OOV L BRI iE—8T
BEB5.

MR EWBIENOETE L v b—BaR2 Ll s
[T 5. Zoafmh bE ENE L MENFENIC A5 &,
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WERARENRAHR B2 E B 28

C : BB F+ — b, NBO°E, 65°S.

AT KFIEE ORMRIC L DRARE & OEF, a fHETIE N65°E, 35°N, a, ¢ N35°
W, 30-35°N, & LB TRIZBRICHESHESh, Fv— bOKRBCR LI
N5, ERIITAREKSERETHS.

B WiBMEEAN, B 15m NAOWE AR, 61D, EHrGH Im R ETREDS
NIO®E, 45°W i D iin B % 5.

Bl BFRBLRNELEOBMOBEKE (ENTEREER)
Thrust Fault between the Kamaida Formation and the Hakawa
Formation in Asao, Ochi-machi.

C:Fv—OAK EH0LORES 45m, EX Lim. (HEIEEK 10 cm OHERE .

P D, N25°W, 55°W.
S HitkE MR ERCEST 5 (N65°W, 20°S)
ZOBEBELED R, FRAESITRHEY, BRTEHBATIImEZ XS,

FI5K @ LWEOMRE (MaEE A EE)

Thrust Fault Breccia in Minami kataoka, Ochi-machi.
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HHAFHHIRL L N T ERBomEEE (WeTER)

C : BPEEWEOTHSEF v — b, by TERA E-W, 65°S ST 5.
A RAIBEOTHEERIRS, FRBETAHAT 8 (D) BIMBRCHTGTHE, b ETHML <E
HERD., ZOARBBREO—EHEBDbRS.
F : fELWTB, N85°W - 70°S, MBMLitEbii.
w6 M RicHbhBEEE (BT 5)

Thrust Fault in Gonotani, Ino-machi.

C: BEBHENF ¥ — b

S 1 RIS ORI S

B : WiEREREE, By iXE& 100-120 cm, F4 — b3 X OYRRERK A O ARMEE . By i
BE&# Im, BRERAEIS . By WEE 50-65cm, Fv— L OARES < B,

£ W@, fi v N45°E, 85°S, 2040 cm OWifEk L35, 1, X N30°E, 80°E, f; &
N50°E, 80°N, f, ix# ¥ 3 o3 b5icma»Ta#L, £ 12 N60°E, 50°N #7R.
fy & £, LOBOF Y —+ CHESH Im T, BiEARLEBDRS.

BUH B/ LoBEEE (BRE EoBT)

Thrust Fault in Miyanoue, Kagami-mura.
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WOHEHEMR AR

(271 % % 2 %)

C: LERBEOTHEEF v — . C; OFHL N75°E, 80-85°S ©, C, 31k C, T

BELSBE LT 5.

A AFERORETHE, ML BIlEh, —BOBBHLE-T035.
F & EWE. F.ix N75°E, 88°N, F, it N75°W, 45°N, F; i N85°W, 70°S, F, i
N55°E, 75°W L EFiZ# L EiT- T 3.

I8N FHIIL, Bichoh sHENE (FEIHEL R0 RIR)

Thrust Fault in Kitanotani, Ino-machi.

e

w > 0

KA AREEORHEAE, FEix N70°W, 55°N.
Bl ORERE, FEi NS0°W, 45°N,
DAEIE D SRS RS L Bhoh s, EEL5-2m, Bk E-W, 3 80°N,

ERioFRERAEORFE (BE) RREASOREL KEZR .
EI0 NXEHROHEEE (BN XEEESH 800m &)

Thrust Fault in Kawamata, Gohoku-mura.

AL A R S R Y &, EEFRICD BN
RY BB 5. AEBZARR LM SHT 5 kbic,
BoERR L OERITEENCHIETCE v, BlEs
NIZR Y CIERE D GRS b, FhixEef
WEB DIERFE & biziE—ET 5.

PHEBOHE LBBRIEFTRDOON, £05 b0
FO LD ERICFET.

B4R BRI R o B E , 45 153 F i mg
FEORMEE, F16E . A OREETE, BT

B LOBEERE, £18Ki3dt o LERRE, #
IO XFEE DR EWEOLH LHEBTH 2. =0
5%, AR L 15K & 3l bR 2R L, H14RR
TRABERMEENE LL, EIRRECRRSE?
FETHTH B, SREFHBOE LHBIZR»FIER
BpRE 2 o> T, TRAIOHE & ol BER, BRAKROE
Bf, HBOFHhA iz onTHEc DR &7 2 & TH
Wi 2 1E i3z, 19K E oAl B AR A O
EHREEF v — bOERELE RS- T, REOKBOE
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BHRFEHEL L V2O FAMOMEREE (TEER)

@

Q KA BEES S LICERAE.

A ELEBOREA &

B BERABLEEREOHER.
QRARBREBR Y BRERICERTHE. EERBTIRERBIXABICIZEYITT 225 be-bs FTIIS YV ENTE T2,
by & b, BT A HIX N35°W « 30°N, b, & by BTz X N50°W - 35°N TQ & A L OWHICHBETH 5. bobs
B D EERH N70°W-N50°E. 418 45°-75°N 257+, Q OE S 2 cm.

HON RAREABTOAEAZBOER (MEIrO0RF7 LV EFBTICEIERED)
Quartz schist block in the crushed zone of the Gohoku Member in Minagoshi, Gohoku-mura.

AR L OCERNCIZIZE L A EERN WS, Bl b0IRE
HE, Lo bR /INREHELROT, RTihes
CTHBEMIKENE LB TH 5.

FE20X K B OBETH 5. ZOBEHEOHEEL
O EPmo L Z s, BWERRFE (NUEME) 2
D>TVW3., VVRREETIRERBHELEEE LD
ELAREFBLOBRFOFEIIE L A FERN 2.

3.1.4 {Ms KULELERE

TR LB E /A « #A « /NEF « FE « FRb - 1B
A - BB X OB 8 ERfic S t, ThEFhoE
B RHEEOE BB 5 o T, £FRNE e o
3. HEWEEFHLEE O & H— TRy i
bYE LT 5.

BRI E ARSI BB TR
Hah, BARE - HALUER - BERR X OguFH
BT (FEEE) wEEsh, & UTERE
B CGREHE) orr—MTHEERE)IE (ERE) <
FERCELT 5. 2L OEHREZAERICER
T, EALEH L BHEER L ORI REE O /MEF 2T
SEN, HETREERO LE—2RFITEHRL TS Y v
ELTD-TW5S. FHE - BR - A8 - AREERET
W3/NMER O BRI IEEGEIC L o TEBRONS. X
TRAHE DAERE 1 HBi o K & WS 8 0 A
D SARHITPNCEEREE T 5 B S N AT IS 0 /N
BREsh. AREZO/NMER OFER, & LA
DS BIZKADIME LR D - T, HBETICK E WNE
LICEACERBEA LI Bbh 5.

AE BT o OMBL L e o THRES TV B,
B Bk o F it EER L UOBRMIET E-W, XV E
fHEGx ENE-WSW, 5 /) & Tk NE-SW, =iglIFE
PO TETE 5 ESE-WNW %5 ENE-WSW 725k
T35 ZOZLRE/REEN 2 oOPHREOE Eic X
> T3 oMl ShicbD LHESNS.

FABEFTCENERCAmL, BRLRARE /&
HWBCX o TRYEEN, S5 EAIZLE  FHER
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Bedding in the Omoiji Member in Omoiji, Gohoku-mura.
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Thrust Fault between the Kusugami Formation (Kariyama Member) and the Hakawa
Formation (Uchino Member) in Sakaguchi, Kagami-mura.
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Thrust Fault in the southwestern part of Sakaguchi, Kagami-mura.
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Thrust Fault in the eastern part of Ui, Hidaka-
mura.
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Overturned Strata of the Uchino Member (Hakawa Formation) in
Oyakochi, Kagami-mura.
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WV / Basin
Sea Level
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Ye: ABEAEE Yokokura Complex

Y [ ALEE Yokokurayama Group

O : HEfERE Ochi Group

C : gEHEB Kamaida Formation

G : fmE-+#LE Kusugami and Tosayama Formations
A ENE ' Hakawa Formation

M AR Mesozoic strata

X o A5 el Anticlinal axis

F @& LETE Thrust fault

B HLEEHBCI, THEShEHBOEMER
Idealized Profile from the Sakawa Basin to the southern area of the Sambagawa Terrain, showing the
tectonic relations of the isoclinal anticlinorium with overthrusting
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Generalized cross section of the southern half of the Chichibu Terrain and the
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northern area of Shimanto Terrain, showing the geologic structure of the Mesozoic.
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