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ok HHBOLA (TaNaKA, 1962 © L 5)

Adulomya Uchimuraensis Kuroba

Saccella confusa (HANLEY)

S. confusa Kongiensis (OTUKA)

Portlandia (Portlandella) yotsukurensis
Uozumi

Barbatia (s.s.) sp.

B. (Barbatirus) sp.

Anadara (s.s.) watanabei KANEHARA

A. sp.

Glycymeris sp.

Crenella sp.

Modiolus akanudaensis (KURODA)

Chlamys sp.

Palliolum (Delectopecten) peckhami GABB

Patinopecten sp.

Lima ? sp.

Monia cf. macrochisma (DESHAYS)

Venericardia sp. (indet.)

Conchocele nipponica (YABE and NOMURA)

Lucinoma acutilineata (CONRAD)

L. otukai Hatal and NisivaMma

L. sp. (indet.)

“Cardium’ sp.

Laevicardium angustum (YOKOYAMA)

Liocyma cf. terrera (YOROYAMA)

Paphia sp.

Semele sp.

Cadela sp.

Tellina sp.
Anisocorbula venusta (GOULD)
Mya sp.
Dentalium (Fisidentalium) yokoyamai
MARIYAMA
Diodora cf. yokoyamai koshibensis OTURA
Pateloida sp.
Chlorostoma shinanoensis TANARA (M. S)
Turcica coreensis (PEASE)
Umbonium sp. (indet.)
Margarites sp.
Turbo 2 sp.
Bittium 2 Sp.
“Pyramidella’ sp.
Calyptraea tokunagai Hara1r and NIsivaMma
C. tubula OTUERA
C. cf. aokii HiravAMA
C. kobayashii Tanaka (M. S.)
Tectonatica janthostomoides
Kuropa and Hare
Neverita fissuratus (KURODA)
N. didyma (RODING)
Bnccinum koyamai KUuRODA
Fulgolaria sp.
Cylichna cf. kozukensis OINOMIKADO
Gastropoda operculum (Gen. sp. indet.)
Terebratalia gouldi (DALL)
Coptothyris grayi (DAVIDSON)

wtE R HUSIC AT A BRI - EEEICHEYS L, FEHEit s Wb, ek, EHTRX
KBTS T DEKEIE Z AR (1931) IIAMEIZED TWDA, 2T, flEIEs (1963) 12
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NT RN H 5.
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w8 AW (1931).
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i L7290, BIFRERACHER OAR EEEHIHT K OSSR 58118 b /NI T 5. S 61, dLrEEo R
JERRCILIRAE) 1T TR > CTAJE L33 -PE 1204 95 .

BF HIFBIESICERY, NIEICESICRBbD. AR (1931) 1 T8 & ORRE S
& LEAHEROMMNIRATNZR b O T, FEEEROAB S &L DR, HARBHERR A —RIET
JEHERE U O —E S BRLR AN E 5 F /2 2 L ARRT2ICE EED, fkE LATERLARRSH
L. R FEVE, TEE, hEE, EEE, R EREOSMBICKY SN, SHEEILEA R L
BORMKRICHD.

Bl SRR E—REIKEDOR BTSSP A IR E A E MBS T, RO NI <O
AVNEET S, EHOMSFEITM L < HREER EOFELEH L.

LB ARRIEEIN AT 2 ERETIELT 206 5 EOTHE 3RITRT. MEWLA bRENT 523
PRAPREEDE R E I X 2 VOB KE S TH 5. T o, ARG LN v =077 4
AT OERBEINTND (BREIZ), 1968).



#3E FARBOMA (TANAKA 1962, fREED, 1969 X 5)

P (M.) aokii (NoMura and ZINBO)

P, (M.) vyokouchii TANAKA

Anadara (s.s.) makiyamai

Hatar and NisivAmA

(s.s8.) minohensis OTUXA

(s.s.) watanabei (KANEHARA)

(s.8.) amicula tazawensis TANAKA
(s.s.) cf. setoensis (YOKOYAMA)

(s.s.) kurodai TANAKA

Acila divaricata (HINDs)

Portlandia (Portlandella) watasei (JXKANEHARA)
Glycymeris k-suzukii OINOMIKADO

G. cf. vestitoides (NOMURA)

Chlamys sp.

Palliolum (Delectopecten) peckhami GABB
Ostrea sp.

Felaniella usta (GouLp)

Diplodonta sp.

Lucinoma acutilineata (CONRAD)
Trachycardium shiobarense (YOKOYAMA)

PR

“Cardium” sp.

Laevicardium angustum (YOROVAMA)
Pitar okadana (YORKOYAMA)

Callista sp. :

Dosinia chikuzenensis NAGAO

D. ovata Kanno

D. (Kaneharaia) kaneharai YOKOYAMA
D. akaishiana NOMURA

Mercenaria y-iizukai (KANEHARA)

M. shigaramiensis (MAKIYAMA)
Protothaca sp.

Soletellina minoensis YOKOYAMA
Macoma tukyoensis MAKIYAMA

M. (s.s.) incongrua (v.MARTENS)

M. (Psammacoma) nipponica TOKUNAGA
Peronidea venulosa (SCHRENCK)
“Tellina” sp.

Cultellus otukai OcAsawarA and TANal
C. asoensis Tanaka (M. S.)

Panope japonica (A.ADAMS)
Dentalium (Fisidentalium) yokoyamat

MAKIYAMA
Tectura cf. asmiiformis (YOROYAMA)
Margarites kurodai TANAKA
Calyptraea tokunagai Hatar and Nisivama
Tectonatica janthostomoides

Kuropa and Hase
Neverita fissuratus (Kuropa)
N. didyma (RODING)
Sinum sp.
Fusitriton sp.
Trophonopsis sp.
Ocenebra kamabutensis Tanaka (M.S.)
Neptunea eos (KURODA)
N, modesta (KUurODA)
N. paucicostatus (KURODA)
Siphonalia cf. s-nomurai HaTtal
Nassarius (Zeuzis) caelatus (A. Apams)
N. nakamurai Kuroba
Fusinus sp.
Canceralia akashinensis Tanaka (M. S.)
Coptothyris grayi (DAVIDSON)
Nucula (Ennucula) akitana OTUKA
Acila divaricata (HiNDs)
A. submirabilis MAKIYAMA
Saccella confusa kongiensis (OTURA)
S. omorii TaNaxka
Yoldia (s.8.) urano: Uozumi
Portlandia (Portlandella) watasei (KANEHARA)
P. (Megayoldia) yorsukurensis Uozumi
Solen tanosawaensis
Portlandia (Portlandella) Aok
Glycymeris yamazakii YOKOYAMA
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FaE NIEOBHEE (TANAKA, 1962 © X 5)

Acila divaricata (HiNDs)

Yoldia (Cnesterium) notabilis aidaensis
TANAKA

Barbatia (s.s.) sp.

Anadara (s.s) ninohensis OTURA

Glycymeris crassa Kuropa

G. crassa ikezawensis TANAKA

G. k-suzukii OINOMIKADO

G. yamasakii (YOKOYAMA)

G. ikusakensis TANARA

Modiolus sp.

Ostrea sp.

Astarte (Tridonta) borealis (SCHUMACHER )

Felaniella usta (GOuLD)

Lucina mochizukii KURODA

Lucinoma acutilineata (CONRAD)

Clinocardium shinjiense (YOKOYAMA)

Trachycardium shiobarense (YOKOYAMA)

Laevicardium angustum (YOKOYAMA)

Callista (s.s.) brevisiphonata (CARPENTER)

Dosinia (Kaneharaia) kaneharai YOROYAMA

Mercenaria y-iizukai (KANEHARA)

Mactra sulcataria REEVE

Spisula (s.s.) sachalinensis (SCHRENCK)

S. (Mactromeris) voyi GaBB

Macoma cf. izurensis (YOKOYAMA)
Macoma (s.s.) incongrua (v.MARTENS)
M. (s.s.) tokyoensis MaxivaMA

M. (s.s.) shinanoensis TANAKA

M. (s.s.) nipponica TORUNAGA

M. (s.s.) sp.

Cadella sp.

Peronidia venulosa (SCHRENCK)
Soletellina minoensis YORKOYAMA

Solen tanozawaensis NOMURA

S. cf. stricta GOuLp

Cultellus izumoensis YOI0YAMA
Anisocorbula venusta (GOULD)
Margarites aiyoshiensis TANAKA
Turritella sp.

Calyptraea tokunagai HaTtal and NISIYAMA
Tectonatica janthostomoides KuroDA and HaBE
Neverita fissuratus (KURODA)
Leucotina cf. gigantea DUNKER
Nassarius (Zeuxis) caelatus (A. ADAMS)
N. nakamurai KurRODA

Fusinus cf. muricatoides (YOKOYAMA)
Olivella spretoides YOROYAMA

Cancellaria ? sp.



HoE
Lastrea sp.
Osmunda sp.
Metasequoia japonica (ENDO)
Pterocarya asymmetrosa Konno

PNBOWESEE (TaNAKA, 1962 © X 5)

Q. protocrispula Suzuxi
Q. protoaliena SUZUKI
Q. dentata THUMBERG
Zelkova Ungeri (ETT.)

Salizxz sp. Magnolia sp.
Carpinus subjedoensis KONNO Liquidamber Formosana HANCE
C. crosa BLUME Lindera protoaciculata Suzuki
C. sp. Acer protopalmatum SUZUKI
Fagus oblongus Suzuxi Rhododendoron sp.

E. palaeocrenata OKULSU Euonymus sp.

F. cf. protojaponica SUzUKI Smilax china LINNE
F. sp. Alnus 2 sp.
Castanea cf. crenata SiEB. et Zuco. Cyclobalanopsis sp.

Quercus protosalicina SUZUKI
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BE IR0 28R AT (SR EERIEN) TH650m, )RR # CH550m, 5 JER

F20 NNEZEYRRIE O A b L 7Mbb A
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B )RR XD ILE~ 0B IRV OB

S BRI OE, MURTE LR ORIRILELD,  ELAG A O FER)  LARE ORI 2 54595 .
BF ZUiBIcEs () CcEARY, WEEICESICBEbND.
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DI <, BRE, BEAE, WA, OABEREESD
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20, A, BRLEAETRIRT D MK - BERL, 1950 ; JNjEE, 1970).

Bl RICEBIEOBICESCEIKAEES LA O TR D03 EMIET A A b el D, b Fo 2E)E
WK Sid.
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D, —EAEYE L0, REO/NEEEDES L H DA, EEEICZ L. TEE EERERICSH D
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BRE 1650 ARM ARG T T FEEIE390m, KEFEAMIE T EEER300m+. HFI2H<
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. AFRO =Lkl & Bk e B UL )7 O R B RIFISRA O 1 L= @ M N 53 A 2 22 L8
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BCCHMEY JE 2 REAICRB ) 2L 2B L TWD (FrFiEd, 1960 ; rAIEAY, 1965).
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V. 1. 2 #HYPLNHRE

wme  fREIEH (1969).

X EEAIL O T 450mO AR (29K D190 i) .
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BF L IRE 2 RESICBRY, R LI e — AR ICES IS T 5.
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Paleoloxodon namadicus naumanii MAKIYAMA (JI|[EENSIEX 2 AFTTED
* Paleoloxodon namadicus naumanii MARKIYAMA (¥5HRBT FAXER)

Cervus yagianus Kisipa (or Cervus nippon yesoensis HEUDE) (JI[FaFRYHFXEZ AMTE)
Cervus sp. (R 1)

Sinomegaceros (Sinomegaceroides) yabei SHIRAMA ([§] 1)

Cervus nippon yesoensis HEUDE (-Hi#HR 1D E)

Equus hemionus PALLAS (JI|FaFR4Y4T X 52 AMTED

Equus hemionus PaLLas var. (JI|EHZBX AL

e L HREE, ( ) PRIRENBA

Zofh, JRRIENHZ L O A EFET S, F/2H D% Abies ((EX), Picea (FTE) , Pinus
(=), Tsuga (>’ #), Cryptomeria (A%), Quercus (=75 %), Fagus (77), Ulmus (=1)
Juglans (7 /vX), Pterocarya (7 27/3), llex (£ /%), Alnus (> /%), Acer (h=7),
THDHNR, L/NREeERIch= 5 H5illfE L Picea, Tsuga, Abies, Pinus 722 TdH 5 (ILUEIED,
1963) .

ME AL (G290 4 D) DIREIE T OARF OMCHENIT28400+£1800B. P (87
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w R B 0.3~0.5 JeRe PEFe) 50.6 | 47.5 | 5.0 | 3.5|29.5 0] 14.5
DPm 15~25 iAW
(10YR8/4) (1.0) B w4 | 24.8 | 44.3 | 4.8 21.0 ] 20.5 0| 9.4
i w Ho
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K B Bio-
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B DHRITAX—OFBIATIE, PMHIEHD (1969) IZL > TFMABA, B, C, D, ELASIF b
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(Sc) ##BILL T, % ~%APmM, BSc, CSc, DPm, EPmEFHRL TW5. FRENOWE K B0
12, B7TREOEMEIRENTND. BT, AToREEOAHEMND. ARERIFIC K LKE T
—fELTRLTH S, ERofEIcL-T, L-H - FH7 778 (h4, 1972) E20%, & - F-
HLRRE (BREIEDS, 1968) D 3BICKyENn5.
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T B,
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Abstract

Neogene

The mapped area is in the so-called Greentuff region.

The Uchimura Formation has green tuff facies, and is divided into four members,

that is, Omine, Tardyama, Yokoo and Mori Members. They are mainly distributed to
the east of Chikuma River. They are composed of andesite lava, tuff breccia, rhyolite

tuff and tuffaceous sandstone and shale with fossils.

The Bessho Formation which overlies the Uchimura Formation with conformity is

mainly composed of massive black shale with many fossils. However, the uppermost
part of the formation consists of medium and coarse grained sandstone, conglomerate
and alternation of sandstone and mudstone. This formation is intruded with dikes of

porphyrite, quartz diorite and andesite.

The Aoki Formation is divided into five members. It comprises gray massive Sandy

shale mainly in the lower part and the alternation of sandstone and sandy shale in the

7537
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is composed of conglomerate and

sandstone. In the alternating sedimentary rocks, minor structures, such as minor folds,

minor faults and boundins are found. The conglomerate compries mainly pebble to

cobble-sized gravels of chert and hard sandstone of

Palaeozic, andesitic-basaltic breccia



brought from the Uchimura Formation, quartz-diorite and diorite distributed in Uchimura
Region, and black shale breccia brought from the Bessho Formation. The Aoki Forma-
tion overlies the Bessho Formation comformably as a whole.

The Ogawa Formation is divided into two members, that is, the Sashikiri and the
Shige in ascending order. This formation is composed of light gray-light blue, massive,
coarse to fine grained sandstone and conglomerate. Coal seams, thin mudstone and
several layers of Ostrea-bearing sandstone are intercalated in the middle and uppermost
parts of this formation. It becomes tuffaceous toward the upper part. The Bodaira
Tuff is intercalated in the uppermost part of Shige Member and is distributed inter-
mittently at the southern foot of Mt. Hijiri and bears fossil flora.

The Susobana Formation is mainly composed of rhyolite lava, tuff, andesite lava
and volcanic breccias. Around Mt. Kamuriki this formation is divided into two members.
The lowest member mainly composes of plagio-rhyolite tuff and lava and partly dacite
lava with quartz grains of which diameter is 1-7mm. The upper member is dominantly
composed of gray bluish andesitedacite lava, tuff breccia and lithic tuff. The upper
member is mainly composed of andesite tuff breccia, lava and tuff. The Susobana
Formation lies on the Ogawa Formation with conformity.

The Kamuriki Formation is composed of andesite tuff breccia with welded tuff
and conglomerates of quartz diorite. This formation distributes around Mt. Kamuriki
with partial unconformity.

The Komiji Formation is sandy mudstone in the mapped area. This formation lies
on the Susobana Formation with conformity.

The Hijiriyama Volcanics are divided into three members, that is, the Hijiriyama
Andesite, the Tararayama Andesite and the Hijiriyama Basalt.

The Hijiriyama Andesite is mainly composed of bluish black pyroxene andesite lava
and basaltic andesite lava. In the lower part of the Hijiriyama Andesite, basaltic
volcanic breccia and intermittent agglomerate layers are intercalated. The Tararayama
Andesite is olivineaugite andesite and volcanic breccia with large augite phenocrysts and
is found at Mt. Tarara. The Hijiriyama Basalt is hypersthene-angite-olivine basalt lava
and only distributes near the summit of Mt. Hijiri.

The Mitsumineyama Volcanics cover the Susobana Formation with unconformity,
and contact with the Hijiriyama Volcanics at Lake Hijiri. The lower member of the
Mitsumineyama Volcanics is andesite lava, and the middle member is composed of
andesite volcanic breccia with tuff or tuffaceous sandstone.

The upper member of the Mitsumineyama Volcanics is of black glassy andesite
lava which occupies the summit portion of Mt. Mitsumine. The Hijriyama Volcanics
unconformably superpose the Komiji Formation and the Susobana Formation.

Many intrusive rocks distribute in the mapped area, for example, the Kitayama
Dacite in the Ogawa Formation distributes at Mt. Kitayama, and andestic basalt sheets
in the south of Midarebashi Village. Many porphyrite dikes with NE-SW trend intrud—



ing into the Bessho, the Aoki, the Ogawa and the Susobana Formations are remarkable

ones.
Quarternary

The Josho lake Deposits are divided into two members, and the relation between
them is an uncomformity. They mainly consist of mud, sand and gravel with peats and
Maeyamadera pumice layer. They are distributed mainly in Shioda Plain in the sou-—
theast part of this mapped area.

The Obasute Mudflow Deposits are distributed in the north of Mt. Kamuriki and
they are composed of andesite breccia brought from Mt. Mitsumine.

The Omachi Tephra Formation consists of pumices, scoriae and fine volcanic ash.
It is divided into three members and they are mainly distributed on the Hijiri Heights,
Mt. Jukkan and Mt. Kyodai.

Terrace deposits are narrowly distributed and colluvial deposits cover the slope of
hills.

Fan deposits develope along Chikuma River, and older fluvial deposits are distribu—
ted along Chikuma River and in Shioda Plain.

The alluvium is distributed along Chikuma River and other rivers, and consists of

mud, sand and gravels.
Geologic Structures

Tke Nanatsumatsu Syncline has the axis whose length is about 7 km, and strikes
about N-S direction. The axial plane is generally vertical but partly dips toward the
east in the north end. It plunges to the north about 20-30 degrees. This syncline is
strongly asynmetric and the east limb is nearly horizontal while the west one is steep.
The Nanatsumatsu Fault developing on the east of the syncline above mentioned is
parallel to it.

The length of the Aida Syncline is about 8 km and the genaral strike of this axis
is about N15"E. It plunges to the north less than 20 degrees and extends gradually to
the north end. The axial plane is almost vertical partly dips westwards. This is an
open fold and its dips less than 30 degrees, and the west one 20-30 degrees in the
Ogawa Formation (near the axis of this fold), but is more than 60 degrees in the Aoki
Formation.

The axis of the Kinokoyadani Syncline is about 6.5 km in length and strikes to
NE-SW in the northern part, bnt changes to N-S in the southern part. The axial

plane is almost vertical and the axis plunges to the north less than 20 degrees. Both



limbs dip in 10-20 degrees, and this syncline is symmetrical. The thickness of the
lower part of the Aoki Formation attains maximum in the crest part.

The Nanatsumatsu Fault trends to N-S along the axis of the Nanatsumatsu Syncline.
The west side is down and the net slip appears to be larger (100m) to the south. The
sense of this fault is the same as the Aida Fault.

The Aida Fault runs in NNE-SSW direction along the Aida Syncline cutting the
Bessho Formation. The slip of westside down comes to be larger to the south and the
maximum value of 200 m is observed in the west. The south end of it is not clear
because of being covered with allivium. The north end of this fault is not also clear
and this fault does not give any disruption to the basaltic andesite sheets of Mt. Kokuzs.
Each formation, the lower member of the Ogawa Formation and the Aoki Formation
change abruptly in its thickness at each side of this fault, that is, in the eastside of this
fault the thickness of it is thinner than that of the west one. Economic and environ-
mental geology.

This mapped area has little natural resources but Pottery Stone in Kamiyamada-cho
or coal in the Ogawa Formation. Except them, porphyrite dike rocks in the Bessho
Formation, the Aoki Formation and the Ogawa Formation, and andesite lava in the
Mitsumineyama Volcanics are only quarried.

On the other hand, there are abundant in spas, that is, the Kamiyamada-Tokura, the
Shin-tokura, the Bessho, the Tazawa, the Kutsukake and the Kusayu Spas.

Many landslides have frequently occured in several places in the mapped area,
especially near Obasute.
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