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EXPLANATORY TEXT

OF THE
GEOLOGICAL MAP OF JAPAN

Secale 1:75,000

NAKOSO
Zone 19 Col. III
Sheet 50
By

EvUgicHI WATAXARE
and
Morod Sath

[Written in 1934)

{Abstract)
TOPOGRAPHY

The western half of the sheet occupies a central
portion of the Abukuma Plateau including in the south
the so-called Taga Ranges, on which many peaks stand
as high as 600 to 700 metres above the sea level. The
water divide between the drainage areas of the Pacific
slope and that of the Kuji-gawa runs closely along the
boundary between the districts of Taga-gun and Twaki-
gun zerses Kuji-gun and Higashi-Shirakawa-gun.
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The Abukwna Plateau is a remmnant of a former
peneplain later clevated. This peneplain seems to
have been established in a time of either Pre-Senonian
age or at least as late as Post-Crotaceous or Palaco-
gene, The plateau is now elevated as high as over
500 metres above the sea level, and on this general
elevation, there prevails a late matured topography
with low, undulatory relieves and well adjusted river
vallevs. The high peaks standing on the plateaun
may be a sort of erosion remnants or monadnocks.
Strongly contrasted to this topographic feature, on the
castern slope of the plateau are seen a rugged topo-
graphy with steep sided valleys deeply incised by later,
rejuvenated erosion. At the base of the plateau and
cxtending from north to south of Shimoogawa in
Kawabe-mura, there is a belt consisting of low hills
about 200 metres above sea level. This belt of low
hills, built up of the Gozaisho amphibolite and green
schists, seems to be a dissected terraceland, as a
backward continuation of the coastal table-land.

The coastal region occupying the eastern part of
the sheet map area consists of hills attaining in height
from 30 to 130 metres above the sea level, This hilly
land made up essentially of the Tertiary rocks, is notably
flat-topped in the south, especially in Uyeda-machi,
around Kubota in Nakose-machi, near Satomi in
Hanakawa-mura and in Minami-nakage-mura. On these
table-lands, lie Pleistocenc loam and gravel beds,

s

GEOLOGY

PRE-CARBONIFEROUS. The oldest rocks that exposed
in the sheet area are the crystalline schists which are
described here under the name of the Pre-Carboniferous
System. They may be classified into two series, as
Frof. B. Kotd proposed in 1893, the lower being Taka-
nuki and the upper Gozaisho series. The Takanuki
series comprises more acidic or quartzose and micaceous
crystalline schists which occupy the lower part of the
whole Pre-Carboniferous sequence. The Gozaisho
series includes more basic green schists which make
up the upper greater part of the system. The Taka-
nuki series may correspond to the Oita series and the
Gozaisho may be roughly correlated with the Akazawa
series in the Sukegawa sheet to the south. No sedi-
mentary rocks of the Chichibu (Permo-Carboniferous)
are exposed within the present map-area. Yet, the
amphibolite and amphibole-schist found in the neigh-
bouring Taira and Sukegawa sheets are known to be
conformable to and to grade upwards into the Chichibu
rocks or the Ayukawa series overlying the Akazawa,
The limestone lenses in the Gozaisho amphibole-schist
have no trace of Carboniferous fossils which are detec-
ted from the limestone imbedded in amphibole-schist
in the lower part of the Ayukawa series. II seems
that the Gozaisho amphibolite and amphibele-schist may
include the limestone-bearing lowest part of the
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Ayukawa series which is proved to be Carboniferous
in age.

Takanuki series occupies the western part of the
Abukuma Plataen and generally trends from north to
sonth, dipping mostly to east with stecp angles, althou-
gh the strikes are disturbed in many places by intru-
ded masses of granites and granodiorites. It consists
of the following three lithological groups besides cry-
stalline limestone.

a) Gneiss group forms of the lowest part of the
Takanuki series. It is composed essentially of injec
tion gneiss which is a matamorphosed rock formed
by lit-par-lit injection of granitic ronstituents into mica-
schists or green schists on the occasion of batholithic
intrusion of the granitic rocks. The gmeiss varies in
texture from fine, foliated and well-schistose oncs, rich
in mica and quartz to coarse granoblastic ones rich in
aplitic and felspathic components with veinlets of
quartz. It accompanies thin interealations or lenses of
hornblende-schist and mica schist rich in felspar.

b) Quartzschist group consists largely of quartz-
schist with minor intercalations of hornblende-schigt
and mica-schist and rarely of lenses of erystalline lime-
stone. The rocks, as like as those in the gneiss group
are high grade metamorphic schists promoter by con-
tact action of the granite upon originally dyna nometa-

morphic schists or phyllites.

¢) Mica-schist gronp. This is the Upper Takantki

—_—

of Dr.E. Kotd. It comprises a large amount of mica-
schist and minor amount of hornblende-schist, quartz-
schist and crystalline limestone. In the north, the
mica-schist comes in contact with the Gozaisho green
schists, though in the south they are separated by a
belt of intruded granodiorife, close to which the mica-
schist is traversed by tourmaline-bearing quartz veins
and pegmatite.

Gozaisho series is exposed on the eastern slope of
the Abukuma plateau. The general strike of the seri-
es is from north to south with steep dip angles up
to nearly 90° prevailingly toward east, although local
disturbances are observed in places. The exposed
rocks are, on the margins, fingered or splitting and in
many places inclosed as fractured xenolithic masses in
the intruded gramitic rocks. The series may be divid-
ed into the following two groups:

a) Contact metamorphosed Green schist. The
schists of this group seem to have progressively meta-
mofphosed {rom the originally dynamo-metamorphosed
Gozaisho schists and phyllites, occurring in the lower
horizons or near the contact with the g'rﬂnite-. The
green schists comprise amphibole schists containing
common hornblende and actinolite, rarely a small amo--
unt of epidote and pyroxene, dccompanying quartz-
mica-schist and mica-quartz-schist.

b]; Green schist (with Phyllite and (Quartzite)
forms the main bulk of the Gozaisho series. In the
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lower, amphibole-schist and amphibolite are prevailing
over mica-phyllite with some quartzite. In the upper,
chloritic phyllites, epidote-chlorite-fels and mica-phyllite
are common, accompanied by phyllitic slate, quartzite
and limestone.

IGNEOUS ROCKS appearing in this mapped area
intrude the Taknuki and Gozaisho rocks and are covered
unconformably by the Senonian Futaba series. It secms
that the intrusion must have taken place in IPre-Seno-
nian time, probably in later Jurassic or early Cretaceous.

a) Biotite-granite, Hornlhlende-biotite-granite, Grano-
diorite and Quartz-diorite may be probably differentint-
ed facies derived from a granitic source, all collectively
forming a large batholithic mass. The biotite-granite
and hornblende-biotite-granite are seen to occur in the
inner, the granodiorite and guartz-diorite in the outer
sites of the batholithic mass, so that the latter may
represént the marginal facies grading lithologically into
the granitic core. Often these plutonics have faint
schistosity along their margins,

b) Diorite, Hornblendite and Hornblendegabbro
are basic differentiates from the granitic magma in later
consolidation and oceur as bosses or chonolithic masses,
rarely as dikes. Finegrained granite, Aplite and Peg-
matite are acidic derivatives much later in eruption,
the former one occurring mostly as bosses and the

latter two as minor dikes.

¢} Peridotite and Serpentine occur altogether as
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small lenticular masses in the Pre-Carboniferous schists
or as small bosses in the granitic racks., The rocks of the
former occurrence may be, in part, of earlier age,
possibly Palaeozoic, but the others of mnch later date
than the granitic intrusion, probably latest or Post-
Cretaceous,

TERTIARY SYSTEM The Tertiary rocks that occupy
the hilly lands of the coastal region belong to Younger
Tertiary or Neogene, consisting of the following four
series, each separated by an erosion mmconformity.
The lowest Shiramizu series is considered to be of
Lower Miocene or possibly to extend to Jligocene in
age. The next higher, Yunagaya series is Miocene
in age, while the Shirado series may be of Lower
Pliocene or Upper Miocene and the Taga series iz to
be definitely placed in Pliocene.

a) Shiramizn series attains a thickness of 400
metres in maximum and is subdivided into Basal beds,
Coal-bearing beds, Iwaki sandstone, Asagai sandstone
and Shirasaka shale. The Basal beds consisting of conglo-
merate and sandstone with some clay or shale, attain
the maximum thickness of 30 metres, but usually less
than 10 metres, and in places they are missine at all, The
Coal-bearing beds, consisting of the Lower C nal-bearing,
Shiramizn sandstone and Upper Coal-bearing z-um::q,
range in thickness from 20 to 80 metres in most places,
the maximum thickness of 130 metres being met with in
the Kuroda basin. The Lower Coal-bearing zone, grad
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ing from the Basal sandstone, is composed of sandstone
with shale, 10 to 20 metres or often more, carrying a
few thin coal layers in it and an important coal seam,
the Lower or Third seam at its top. The Shiramizu
candstone is a bluish gray, fine grained sandstone with
a little of shale and a thin coal seam in the middle.
Its thickness in the north is measured at 30 metres
which diminishes steadily toward south and finally
pinches into 1 or 2 metres of shaly sandstone in the
extreme south. A small number of plant fossils have
been found in it. The Upper Coal-bearing zone is about
10 metres of sandstone and shale having another import-
ant coal seam, the Upper or Second seam at its base.

The Iwaki sandstone is a brackish to littoral depo-
sit consisting of greenish gray coloured, fine to coarse
grained and thick-bedded wacke-sandstone, over 250
metres thick, with thin shale layers at various horizons
and two conglomerate layers of several metres at 40
and 60 metres above the base. In the lower part are
found Ostrea gigas and Ostrea fakiana and in the more
upper parts many marine shells common to the over-
lying Asagai sandstone. The Asagai sandstone is a
pure marine deposit of sone S0metres in total thickness,
consisting of fine sandstone with less amount of shale.
It forms a transitional zone between the Iwaki sand-
stome below and the Shirasaka shale above. It contains
prolific invertebrate fossils, of which collected ones are
listed in p. 32 of the Japanese text. The Shirasaka
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shale is distributed in the south of Samegawa, attain-
ing a maximum thickness of 140 metres. It is a hard
but fissile shale, rarely with thin sandstone layers. It
contains a wvery small number of marine shells, gquite
common to the Asagai fauna.

b} Yunagaya series is in unconformable relation to
the Shiramizu series and rests in most places on the
Shirasaka shale, but in the north on the Asagai and
Iwaki sandstones or even on the Gozaisho amphibolite.
It extends more widely so as to reach at the sea coast,
its total thickness measuring 400 metres in maximum,
It is divided into four substages, Goyasn sandstone,
Mizunoya shale and sandstone, Kamenoo shale and
Hon-ya shale, counting from base upwards. The
Goyasu sandstone, averaging 100 metres in thickness,
consists mainly of bluish gray, fine to coarse grained,
micaceous and gquartzose sandstone accompanying con-
glomerate beds of several metres, thin liparitic tuff and
one or two lignitic  layers in the lower part. In the
upper part prevails a fine grained noduliferous sandstone,
sporadically fossiliferous.  The Mizunoya shale and
sandstone beds average in thickness about 60 metres,
the lower greater part of which is fossiliferous shale
with sandstone layers or merely éandjr shale and the
upper part fine to medium grained quartz-sandstone.
The Kamenoo shale beds, attaining a maximum thick-
ness of 200 metres, consist mostly of a platy and fra-
gile shale, usually light-weight and diatomaceous but
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locally siliceous, parted by a number of sandstone
layers and tuff streaks. It abounds in marine fossils,
described and collected ones being listed in p. 62-64 in
the Japanese text. The Hon-ya shale is exposed in the
northern part of the mapped area and is separated by
a sandstone, several metres thick, from the Kamenoo
shale. The shale is a grayish coloured and fissile one,
weathering white and crumbling into angular pieces on
exposuses. It is very poor in fossils, except Pecten
tairanus Yok, has been detected. The thickness mea-
sured in Kashima-mura is 100 metres at most.

¢) Shirado series is widely developed in Iwaki-gun,
averaging 200 metres in thickness which become much
thinner southwards and finally wedges out in Taga-gun.
It consists of two beds, Misawa sandstone and Nakayama
tuff and shale. ‘This series lies usually on the Kamenoo
shale or Hon-ya shale of the Yunagaya in the north,
but in Taga-gun it oversteps the latter and overlaps
the Shiramizu series. The Misawa sandstone i§ a dark
greenish gray coloured, fine to coarse grained, mostly
tuffaceous one, weathering rusty brown., Basal con-
olomerate and thin intercalated shale layers occur fre-
quently. In the northern areas, andesitic tuff-agglo-
merate beds up to 70 metres are seen in the lower or
middle horizons, but the beds become thin toward
south and pass into conglomerate and sandstone.
The Nakayama tuff and shale beds consist of sandy
and pumiceous tuffs in the lower and tuffaceous ghale
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in the upper, both with imbedded fine grained sand-
gstone. In the shale, a few of marine shells have been
found.

d) Taga series covers, in most places in Twaki-gun,
the Shirado rocks in paraunconformable relation, but in
the south it covers the Yunagaya series, the GShi-
rado being quite missing beneath the unconformable
base and farther south it rests directly on the Shiramizu
series, the Yunagaya series lacking between them.

The series, which is 200 to 300 metres in thick-
ness, is divided into the following three lithologic sub-
stages. The lowest or Kamamaye sandstone i1s usually
conglomeratie or coarse grained at the base, becoming
upwards fine, thick-bedded and massive. Calearcous
lenses and nodules are most common. In the south,
it is notably arkosic in character. It abounds in marine
shells, those from Izura, Yunami and Tempizan are
already palacontologically described by Dr. Yokoyama.
The Ona sandy shale, middle of the serics. grading
from the Kamamave sandstone, 'me:m-sures at about 100
metres in average and built up of massive, thick bed-
ded and noduliferous sandy shale imbedding thin pu-
miceous sand lavers fairly rich in fossils, The Usuiso
sandstone and shale beds consist of light gravish, un-
consolidated sand of about 10 metres, succeeded by
light-weight, diatomaccous shale, which makes up of
the uppermost part of the Taga series here cxposed,

Structure of the Tertiary System. All four series
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of the Tertiary hold the general strike running almost
north-south or a little west by north, dipping to east
with inclinations ranging from 5% to 20°. The dip-
angles of the Shiramizu scries are more steep up to
207, while that of the Taga series are mostly more
gentle, usnally less than 10°.

As the most characteristic structural feature of the
Tertiary terrains, may be mentioned the existence of a
great number of normal faults. Although the faults
traversing the Taga series are less in number, most
of the known faults seem to have been formed at least
until a time as late as the deposition of the Taga
series. With reference to the general trend of the
gtratn, transverse and obligue faults are prevailing over
strike faults in number. They belong exclusively to
normal fanlts, the dip-angles of their fault-planes rang-
ing largely from 60° to 80°.

The most prominent fault appearing in the sheet
area is the Idogawa fault. Its whole extension has
been traced for a distance of 20 kilometres, ol which
16 kilometres lies in the mapped area. This fault, as
. well as many other ones in the neighbourhood, cut
across not only the Shiramizo series, but also the basu-

ment Gozaisho rocks. The trace of the Idozawa fault

follows the well-defined rift valleys, deeply incised down
into the Gozaisho amphibolites in the north of Idozawa
and in the cast of the Kuroda basin, Its westerly
downthrow estimated at 240 to 280 metres at a northern
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part of the Kuroda basin, becomes much less in amount
towards south, down to 20 or 30 metres near Idelkura
in MNakoso-machi.

Another important faults appearing in the Tertiary
terrain arc the Tabasaka-Ishigamivama faunlt, Yamada
fault, ete., an account of which has been given already
in the carlier paper.

In the near shore belt northeast of Onahama, the
Tertiary strata vary the general north-northwest trend
successively eastwards inte cast-west and then north-
east trends, the general inclination of the strata being
toward north and thus assuming a broad semi-basin
structure. In this belt occur a great many faults run-
ning from northwest to southeast and from northeast to
southwest.

Quite similar variations of strikes are found in the
north and east of Yunami in Sekinami-mura as well as
in the neighbourhood of Otsu and Hirakata in Taga-
gun. In this district, the Tertiary strata extend from

- west to cast, dipping toward south so as to form an

incomplete semi-basin structure. In the vicinity of
Yunami, a network of faults are found to traversc
and several wedge shaped blocks are faulted up and
down on both outer north and inner south sides of the
semi-basin structure as if they had filled up gaps and
reduced duplications of the deformed strata respectively.

QUATERNARY SYSTEM. Pleistocene series consists

cxclusively of non-marine deposits, High Terrace deposit
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and Loam. The High Terrace deposit forms flat-topped
hills in the coastal region and composed of sand and
gravel mixed with a considerable amount of loamy clay.
Near the base of the Abukuma Plateau, the gravel
deposit bears a feature of talus containing subangular
rock-detritus. )

Loam is seen on the flat hilltops in the extreme
south of the coastal region and this distribution marks
the northeastern limit of extension of the Kwantd Loam.
At a little above the middle of 10 metres of the loam,
a pumice bed abeut 50 cm. thick is contained. In places
the lonm is underlain by grayish fine grained gquartz-
sand perhaps of strand origin.

Reeent deposists comprise the River Terrace de-
posit, Alluvium and Sand-duones. The river terrace
gravel beds are distributed on the low terraces along
the streams near Kubota in Nakosomachi, Yamakoya
in Sekimoto-mura and along the Hanazono-gawa and

near Hanzo in Ischara-machi. The Alluvial deposit

along streams consists mainly of sand and gravel and
that of the extensive coastal plains, of sand and clay.
The Sand dunes up to 5 metres in height are develo-
ped along the sea coast south of Isohara, near Kami-
oka and along Kikuta-hama to the south of Onahama,

ECONOMIC GEOLOGY !

Copper Ore was worked at the Otaki mine near
the Samegawa in Kadono-mura. The deposit is of a
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metasomatic origin replacing actinolite-schist or chlorite-
phyllite and occurs in a bedded form. The ore consists
essentially of cupriferous pyrite with quartz and chlorite
as gangue minerals. The mine has been closed since
1918,

Munganese Ores such as psylomelane, pyrolusite
with rhodochrosite occur in bedded form in quartzite
or quartz-schist, but they are found in too small
quantitities to bt worked.

Coal. Although some lignite or coal seams are
contained 1 ihe Nokayama tuff and shale beds, the
Goyasu sandstone and the Iwaki sandstone, they are
all thin-bedded and far from being profitably worked.
The coal seams that have been and are being worked
are the Upper or Second seam and the Lower or Third
seam-contained in the Conl-bearing beds of the Shira-
miztl series,

In lsohara-machi and Hanakawamura, Taga-gun,
the Lower seam is chiefly being worked at several
collicries, €. g., Okura, Shigeuchi, Yamaguchi, Joden,
etc. This seam attains a thickness of over 0.8 metres
and in maximum 1.5 metres, in which 2 or 3 thin
partings are contained. The Upper seam, 0.6 to 0.7
metres thick. is being mined af the Shigeuchi colliery.
The Fourth seam beneath Third seam were once
prospected near Satomi in Hanakawa-mura.

In Sekimoto-mura, the Upper and Lower seams
have, in limited extent, each a thickness of 1.2 metres,



ErG, |

in which several partings are present. Farther north,
in Nakoso-machi, these two main seams are present,
the Upper seam being chiefly. mined.at the Nakoso
colliery. I.ts thickness averages 1.3 metres. The lower
seam is much reduced in thickness and remains almost
unworked. Whereas in Kawabe-mura, north of it, the
two main seams attain each a thickness of above 1.0
metres and in the Kuroda basin up to 1.5 metres. They
have been mined at the Tékai, Oshiro, Haja and Hirobe
collieries. Accounts on the coal seams and collieties
in the north of Samegawa and in the Kuroda and

Sakura basins have been elucidated in the Previnus '

explanatory text.

The coal from this field is dull lustered, banded
black lignite, high in moisture and ash contents, hav-
ing a Calorific value of over or about 5,000 cals. The
coal, especially from the mines in Taga-gun gives off a
dilute white smoke when burning, which property makes
it being quite fitted for domestic purposes.

In Taga-gun, there were six producing collieries with
a total sales ountput for the vear 1933 of 249,131 and
for 1934 of 210,916 metric tons. . The outputs from the
Nakoso colliery, an important coal mine in Iwaki-gun
and in the mapped area, for the years of 1933 and 1934
were 31,480 and 82 947 metric tons. The greater pro-
portions of these tonnages are used as n domestic fuel
and steam raising purposes in the neighbotring seve-
ral provinces.

Ashestus s found in the serpentine rock exposed
at Sugatadaira in Samckawa-mura, but it is too poor
to be worked,

Lime is obtained in small amount from the lime
stone at {:}kanetn, Takaoka-mura and Shimo-ogawa in
Kawabc-mura.

Building Stone. Granite, diorite, gabbro and peri-
dotite arc occasionally guarried at several places to
obtain tomb-stones or monumental stones for local nses,
A masonry stone iz obtained {rom the Nakayama Tuff
which is fine to coarse textured, pumiceous and tough
enough to be easily carved. Quarries for this stone
have been opened at Funatodn Kashima-mura, Minami-
tomicka in Tamagawa-mura, and Shimo kajiro in Ena-
machi, ete., but are being oceasionally worked only to
supply local demands.

Mineral springs. Numerous cold springs utilized for
mineral bath are present in the coastal region. Most
of them belong to saline springs. Some of them, e.g.
Shiratori, Dziya, Shirayone, Yunami springs are obser-
ved to issue from fractured zones along faults tra-
versing the Tertiary, beds.





