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Bulimina pupoides d'ORrRBIGNY
Cassidulina sp.
Cibicides altamiraensis KLEINPELL
Cyclammina cancellata BRADY
Cyclammina japonica AsaNO
Cyclammina arbicularis BRADY
Cyclammina pusilla BRADY
Dentalina sp.
Dyocibicides sp.
Globigerina sp.
Haplophragmoides cf. trullisatum (BRADY)
Haplophragmoides sp.
Martinottiella communis (D'ORBIGNY)
Nonion nicobarense CusHmMAN
Nonion pompilioides (FicHTEL & MoLL)
Planulina nipponica Asano
Trochammina sp.
Chlamys sp.
Conchocele sp.
Lucinoma acutilineata CONRAD
Ostrea sp.
Trophonohsis sp.

Terebratulina sp.
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1.

3.

4.

5.

6.

7.

8.

W1k FREITEERE R

IR S A I RIR R B [km
Glycymeris oinouyei NOMURA
Ostrea sp.
Lucinoma sp.
Trachycardium - narusawaense (NOMURA)
Venus cfr. securis SHUMARD
Peronidia’ protovenulosa NomMURA
Mactra kurikoma NoMURA
Batillaria sp.
Polinices sp.
Neverita sp.
Siphonalia sp.
Nassarius sp.
Benthovoluta sp.
“Lora™ sp.
Gastropoda gen. et sp. indet.
T R 3 T BF 4 JRCAL T A 500m BRI HURIT R (RETILRIEM)
Limopsis sp.
Venericardia sp.
Macoma cfr. tokyoensis MAKIYAMA
Tellina protvenulosa NOMURA
Mpya sp.
Panope sp. ( japonica?)
Thracia genbiana NoMURA
Gastropoda gen. et sp. indet.
fiE R EB AT TR 5 85 iR LR
Arca? sp.
Glycymeris vestitoides NoMURA
Venericardia sp.
Trachycardium cfr. narusawaense (NOMURA)
Dosinia cfr. japonica (REEVE)
TSRO F O 4 FULTE 9 1 km GEENILIER)
Dosinia sp.
MREBANFEEBOT (AREEN)
Nuculana sp.
Macoma sp.
FE 3R BB BT T RUT
Chlamys cfr. heteroglypius (YOKOYAMA)
TSR R A N IR ML (—/ EEER)
Dentalium yokoyamai MAKIYAMA
P A ER AT LE [ km
Anadara cfr. amicula (YOROYAMA)
Trachycardium narusawaense (NOMURA)



Clinocardium shiobaraense (YOKOYAMA)
Dosinia kaneharai Yoxoyama

" Clementia sp.
Schizothaerus? sp.

9. MEREPEMNA KNBHEEABER 500 m OKREERN)
Lucinoma otukai Hatar and Nistyama
Macoma calcarea (GMELIN)

10. MRBAMFRBE KREIERN)
Anadara sp.

11 FERERKJIH & 8HH500m (KR K#ER)
Lucinoma otukai Hatar and Nisrvama
Argobuccinum sp.
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MERITBEANEOATEH Fo v Ma, BRXORERA»LEH L EENE, B

LONRIEAT AL LA 13522, HBROMEY Th 5.
H3k T RILRE RN L L

Globigerina apertura CuUsaMAN
bulloides D’ORBIGNY
conglomerata SCHWAGER
parabulloides BLow
trilocularis DESHAYES
sp. (2)

Globigerinoides conglobatus (BRADY)

D000

obliquus BovLL1
ruber (D’ORBIGNY)
immatuus L.LEROY
sacculifer (BRADY)
n. sp. (?)
Globoquadruba pozonensis BLow
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Angulogerina hughesi (Garroway and WISSLER)
Anomalia glabrata CusHMAN

Biloculinella globula (BORNEMANN)

Bolwina decussata BRADY

Buccella inusitala ANDERSON

Buliminella elegantissima tenuis CusumanN and McCurrocH

Cassidulina cf. orientale CusaMAN

C. sublimbate Asano and NAKAMURA
Cibicides akerianus (D’ORBIGNY)

C. lobatulus (WaLkeEr and Jacos)

C. cf. lobatulus (WALKER and JAcog)
C. cf. refulgens (MONTFORT)

C. pseudoungerianus (CUSHMAN)
Discopulvinulina orbicularis (TERQUEM)

D. stachi ASANO

Discorbis opercularis (p’ORBIGNY)

D. subopercularis AsaNo

Liphidium advenum (CUSHMAN)

E. of. etigoense HuseEziMa and MAaRUHASI
E. Jfax NicoL

L. Jjenseni (CUSHMAN)

Eponides haidingeri (D’ORBIGNY)

L. cf. haidingeri (D’ORBIGNY)

E. nipponicus (Husezima and Marunasr) ?
I umbonatus (REUSS)

Fissurina semimarginata (REuss)

E. orbignyana SEGUENZA

Guttulina sp.

Hanzawaia nipponica Asano

Lagena sulcata laevicostata Cusuman and Gray
Oolina costata (WLLIAMSON)

0. melo ' ORBIGNY

0. cf. melo D’ ORBIGNY

Quingueloculina sawanensis AsaNO

Robulus orbicularis (D’ORBIGNY)

Rotalia beccarii aomoriensis Asano

R. nipponica AsANO

R. takanabensis (IsH1ZAKI)

R. cf. takanabensis (IsHizAkr)
Spiroplectammina cf. higuchii TAkAYANAGK
Triloculina trigonula (LLAMARK)

Uvigerina nitidula SCHWAGER

i) R it rare, C £ common, A it abundant DR
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(Abstract)

GEOLOGY

The area mapped occupies a part of the Backbone Ranges between
Iwate and Akita prefectures in Northeast Honshu. It consists largely
of the marine Lower and Middle Miocene and Lower Pliocene sediments.
These are underlain with unconformity by the Paleozoic sediments and
granodiorites, and overlain with unconformity by the Quaternary
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volcanics.
The Cenozoic sediments of this area are classified by the writer as

shown in the annexed table.

Tablel
Age Formations (thickness in m.)?
Quater- ) 7errace deposits

aary Younger volcanics Eon dervsite

Ly
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FPre-Tertiary

BASEMENT COMPLEX

The Paleozoic sediments which are exposed sporadically in the
core of the broad anticline of the Backbone Ranges consist of amphibo-
lite schist, biotite schist, phyllite, schalstein, slate, chert and limestone.

The large granodioritic batholith which consists of biotite adamel-
lite, quartz-bearing-hornblende diorite and altered biotite-hornblende
diorite is developed along the upper course of the Isawa and Oiderivers.

The isolated patches of highly metamorphosed and deformed rocks
which lie on the eastern or southern peripheries of the large granodioritic
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mass are remnants of the former country rock into which the granodioritic
magma rose. They include amphibolite schist, biotite schist and phyllite.
Serpentinized ultrabasic intrusives found in these metamorphosed schists
are also intruded by altered biotite-hornblende diorite and biotite grano-
diorite. These metamorphosed facies are assigned tentatively to the
Middle or Lower Devonian because of their close resemblance lithologi-
cally to the Motai and Matsugatai groups in the Kitakami and Abukuma
massifs.

The majority of the Paleozoic rocks of the borderland between Iwate
and Akita prefectures is composed of slate, chert, schalstein and limestone
occasionally with minor intrusions of granodiorite. These lithological
facies can be easily distinguished from the aforementioned highly meta-
morphosed facies. Waagenophyllumindicum bearing limestone was discovered
by Dr. M. Tani in 1952 from these unmetamorphosed Paleozoic rocks
at the southern periphery of the sheet-map area in the west of the Shin'yu
hot-spring.

From these facts, it is clear that the ages of the Paleozoic rocks of
this area range from early Devonian to Permian.

NEOCENE TERTIARY

Oarasawa formation

This formation is well developed in the axial part of the broad anti-
cline constructing the Backbone Ranges and it is represented by propyrite
lava, volcanic breccia and tuff breccia. Almost al of these volcanics have
changed in their color to greenish purple due to alteration such as chlo-
ritization, epidotization, silicification, carbonatization and other hydro-
thermal mineralization. This formation covers with unconformity the
pre-Tertiary basement complexes and is superposed with the Oidegawa
and Nishikozawa formations. The upper part of this formation inter-
fingers with the lower part of the Oidegawa formation at the northern
part of this area, though the latter occupies a higher horizon on the whole.



Oidegawa formation

This formation consists of green colored tuff breccia, sandy tuff,
sandy siltstone and black hard shale; it forms two wings of a broad anti-
clinal structure. The green tuff breccia of this formation is not so lithified
and more acidic in character as compared with the tuff of the Oarasawa
formation. The sandy siltstone and black hard shale predominate in
the middle part of this formation and yield Middle Miocene marine
mollusca and foraminifera. The upper part of this formation is charac-
terized by the green colored sandy tuff and pale green colored fine tuff
except in the northwestern part of the area. This formation is correlated
to the Oishi formation which is distributed in the adjacent northern
area and with the Daijima formation in the Oga peninsula, Akita pre-
fecture.

Nishikozawa formation

This formation rests with conformity on the Oarasawa formation
at the upper course of the Isawa river, but in the more southern part it
overlies the Oidegawa formation without remarkable breaks. This for-
mation consists of dark gray colored tuffaceous or sandy siltstone and
black hard shale intercalated with green tuff. The fine clastic facies in
the middle part of the Oidegawa formation is similar lithologically to this
formation. The foraminifera species found in these formations are also
common, and is probably correlative with one another. This formation
appears to have been deposited far from the center of the volcanic activity
which resulted in the thick accumulation of green tuff of the Oidegawa
formation. Tozan rhyolite member, exposed at the western side of the
borderland between Iwate and Akita prefectures, is a complex of rhyolite
lava and its pyroclastics. The rhyolite lavaitself is whitish or pale bluish
gray in color and shows thin banded flow structure. The tongues of this
rhyolite, mainly consisting of rhyolitic tuff breccia and pumiceous tuff,
wedge into the adjacent Nishikozawa and Oidegawa formations. Alter-
ation after accumulation is observed around the western part of Mt. Tozan.
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M aekawa formation

This formation mainly consists of banded black hard shale, dark
gray siltstone and pale green colored sandy tuff. The formation rests with
conformity on the Oidegawa formation and makes the folded zone along
the Mae river (Mae-kawa). Facies change in the middle part of this
formation originates from the intercalation of pyroclastic materials,
called the Kosamuzawa tuff member. At the basal part of this for-
mation, there are several intercalations of calcareous sandstone or coquina
sandstone which yield Middle Miocene Pectinidae. The main part of this
formation is equivalent to the Sannai formation in the Y okote basin and
the Onnagawa formation in the Akita Oil Field, though the basal part
of the formation may be correlated to a part of the Sugota and Nishi-
kurosawa formations in Akita prefecture.

Orose formation

This formation is typically developed along the Mae river in the
southern part of Orose. The lower part of the Orose formation is re-
presented by dacitic lapilli tuff with huge quartz grains and rests with
conformity on the Maekawa formation. The black shale in the middle
part closely resembles the same facies of the Funakawa formation in
the Akita Oil Field, but its distribution is restricted in the area and mea-
sures only about 100 m or more in thickness. The upper part of this for-
mation consists of blue or green colored sandstone with intercalations
of tuff and tuffaceous siltstone. At the western part of Tsukinoki dai along
the Iwai river, thin lignite bed are observed in the upper part of this
formation. The Ichinonohara tuff member interfingers with the
lower and middle parts of the formation in the eastern part of the area.
Dacite lava and its coarse pyroclastics which make the main part of the
Ichinonohara tuff member may be genetically related to the lowerpart
of the formation. The geological age of this formation is Middle Miocene
based upon the mollusca and planktonic foraminifera.

Mizuyama formation
This formation consists mainly of dacitic welded tuff and is typically
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developed around Mt. Kobi (Kobi-yama). At the basal part of this for-
mation, an alternation of tuffaceous sandstone, tuff and conglomerate
occasionally with several seams of lignite are developed. The columnar
jointed welded tuff of the formation are observed along the Isawa and
Shitomae rivers near Shitomae. The relation to the underlying forma-
tions is obscure where the basal alternate facies are lacking, but in the
southern part of distribution it rests on different horizons of the Orose
formation with angular unconformity.

Kunimiyama andesite

The main mass of the Kunimiyama andesite is distributed over
the eastern half of this area and consists mainly of two pyroxene andesite
lava, agglomerate and volcanic breccia, associated with tuff and tuff-
aceous sandstone. Most of these volcanic and pyroclastic rocks show
no stratification but commence with basal coarse agglomerate or lava.
The tongue of these volcanics always interfinger with the Odaira for-
mation in the eastern part of distribution and overlie with unconformity
the Mizuyama and Orose formations.

Odaira formation

This formation is developed at the eastern foothills of Mt. Kunimi
and Mt. Nabekura, fringing the distribution of the Kunimiyama andesite
and consists mainly of sandstone, conglomerate, tuff and tuffaceous silt-
stone which make an irregular alternation. In the lower part of this for-
mation, there are intercalated several discontinuous lignite seams and
occasionally an Ostrea reef. In the vicinity of the type locality, thick
bluish gray tuffaceous siltstones are developed and yield many Pliocene
marine mollusca. Fragments or blocks in the conglomerate, consisting
almost of andesite, increase their size and decrease in roundness near to
the distribution of the Kunimiyama andesite and rests with unconformity
on the Mizuyama formation.



QUATERNARY

Younger volcanics

Quartz bearing hypersthene andesite, making Mt. Y akeishi (Y ake-
ishi-dake), is developed in the northern part of this area and accompanied
with volcanic detritus characterizing the land-sliding area around Mt.
Dake (Dake-yama). The younger volcanics, distributed in the northern
part of the Shitomae river and at the northern foothills of Mt. Kurikoma,
consists of two pyroxene andesite and its detritus. The activities of these
younger volcanics are considered to be contemporaneous with the for-
mation of the fan deposits and terrace deposits along the Isawa river.

Fan deposits and Terrace deposits

The fan deposit along the lower course of the Isawa river is a com-
pound fan, made by the result of several floods. The surface of this fan
is modified into three steps; the highest attains 277 m in altitude and is
situated at the southern part, the middle is 210~240 m high and the
lowest is close to the level of the Isawariver. There is another fan deposit
at the northern part of Hosono, but its whole distribution has not been
ascertained. These fan deposits consist of unconsolidated sand, gravel,
silt and clay and are covered with a layer of volcanic ash. Well pre-
served river terrace deposits are developed along the lower course of
the Isawa river. Other terrace deposits are distributed sporadically along
the middle course of the Isawa river and its tributaries. Every terrace
deposit consists of gravel, sand and clay and are covered with volcanic
ash as well as fan deposits.

GEOLOGIC STRUCTURE

The western part of this area is characterized by a broad anticlinal
structure comprising the central part of the Ou Backbone Range in North-
east Honshu with a trend of NNE-SSW. The eastern wing, consisting of
competent facies such as the Maekawa and Orose formations, cut through
the central part of this area and form the folded and thrust zones.
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In the eastern part of this area, the structure completed by the Lower
and Middle Miocene strata is concealed by the volcanic materials which
were erupted during Upper Miocene to Lower Pliocene. The structure
exhibited by these Upper Miocene and Lower Pliocene volcanics or the
Lower Pliocene Odaira formation show gentle undulation.

ECONOMIC GEOLOGY

Metallic deposits

The Shibutami ore, situated along the Mae river (Mae-kawa), is of
fissure filling vein type, containing quartz, pyrite, galena and zincblende.
At present, no commercial production has been obtained. The quartz vein,
accompanying with galena, zincblende, chal copyrite and pyrite are ob-
served in the Paleozoic rocks along the Jonokura river, but have no
economic value. Molybdenite bearing quartz veins, in sheared grano-
diorite in the lower course of the Oide river, are similarly valueless.

Lignite

Lignites are found at several places in the Odaira formation and some
of these were once exploited. They show low calorific value and frequently
thin out into atrace, at present, none of them are being worked.

Oil indication

Although, the black shale facies in the Orose formation, having oil
seepage or oil smell, is similar lithologically to the Funakawa formation
and is its correlatives, no oil production can be expected in this area, as
the thickness of the black shale and its distribution are much restricted.
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