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GEOLOGY

Upper Palaeozoic conmsists of sandstone, clayslate,
hornstone, limestone and schalstein. The limestone at M,
Komyisan contains fossils probably of the Lower Permian,
such as Sehelfudienia ofr, ablomgn Ozawa and Schellviemia
cfr. ambigue DEPRAT, and the limestone at Mt Katsuboyama
encloses the Middle Permian fossils, such as Neosclrvapering
margavitae DEPRAT and Verbeekina verbecki (Gristre), The
formation is found to occur near the northeastern margin
of the sheet area, and is divided into the two parts, the
eastern and the .western, with the intervening Jurassic
rocks between. The strata in the eastern part strike
northwest and dip at angles varying from 60® to 70° to
northeast, while those in the western part strike west-north-
west or west by north and dip at 80” or more,
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Upper Triassic occupies a very limited area at Twai,
Oguno-mura and consists of calcareous  sandstone  and
calcareous shale, the former containing Frendouonotis ochiotica
KAYSERUING var, demsistriata TELLER among others, The
strata are severely disturbed.

Upp:r Jurassic comprises sandstone, shale, hornstone
and limestone. The hornstone is, at some localities, full of
radiolarian remains, of which turreted forms, such as
Dictyomitra, Sethocapsa, ctc. are significant, The limestone
contains fossils of corals, bryozoa, sponges, stromatoporids,
foraminifera, algae, etc., among which Chaefetopss ecrinita
Navw, et Nevm.,, Stromatapora japonica Y ARE and Circaporelia
senmmclathrata HAY, are worthy of notice. The structure of

¢ formation seems to be much complicated, but the
geaeral trend is from northwest to southeast or from west-
north-west to east-south-east with steep dips either toward
northeast or southwest,

Kobotoke Series is non-fossiliferous throughout, . So
thz age of this series is quite unknown, but it is in all
probability older than the Tertiary from the stratigraphical
point of view. The series is divisible into four parts ;
namely, the Sanokawa, the Yose, the Ongata and the
Shiroyama Beds ; but as they are separated from one another
by faults, their stratigraphical sequence is rather obscure.

Sanokaws Beds which are probably of the lower division
of the series, are made up of phyllitic clayslate.  Although
the beds are considerably disturbed at several places, they
strike in general west-north-west, the dip being wvariable
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between 307 and 69° to north-north-east.

Yose Beds are probably of the middle division, and are
composed of clayslate, which is partly phyllitie, and
sandstone, together with thin layers of hornstone and
siliccous limestone.  The strata lie conformably upon the
Sanckawa Beds on the south with the strikes west-north-
west or west by north and the northward dips at angles be-
tween 507 and 80°. Separated from the Sanokawa Beds by
faults, they also occupy an extensive area on the south of the
former. There their strike is east by north in the western
part and gradually tumns to west-north-west towards the eastern
boundary, and their dips are either northward or southward
at angles exceeding 607, the strata being folded inte
several anticlines and synclines,

Ongata Beds are probably of the upper division, and
consist of thick layers of sandstone and clayslate, together
with thinly banded alternations of these two rocks. The
beds are found to occur in two districts, the northern and
the southern. In the northern district the strata have
strikes running between east and east-south-east, and are
folded into several anticlines and synclines, the dip being
over 7o°; while in the southern they run west by north,
dipping to north at about 507,

Shiroyama Beds consists of thick layers of phyllitic sand-
stone and clayslate, together with thinly banded alternations
of these two rocks. The bads ssem to be the metamor-
phosed cquivalent of the Ongata Beds, and occupy an area
on the south of the town of Itsukaichi and another along
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the upper course of the river Minami-Akigawa. On the
south of the town of Itsukaichi, the strata strike west-north-
west, dipping to north or south at angles more than 60"
while along the upper course of the river Minami-Aldgawa,
they have a general strike of about north 35° west, dipping
to northeast at about zo”.

OligoceneMiocene— Misaka Series is a complex
consisting of volcanic tuffs and sheets, probably of an age
ranging from Oligocene to Miocene. It may be divided into
three Beds, the Lower, the Middle and the Upper, which are
succesively conformable one after another.  Although greatly
disturbed by faults, they are forming as a whole a dome
with a core of diorites which were intruded into them, and
the Misaka rocks found in the sheet area, occupying the
southwestern part of it, represent the northeastern gquarter
of the dome. ;

Lower Misakas Beds comprise diabase, diabase-tuff contain-
ing lenticular imestone, and apo-andesite-breccia.  The strata
occurring along the upper course of the river Doshigawa,
have the strikes variable between north-zouth and north 10°
west, with dips to northeast at angles varying from s0”
to 60° On the south of the river they strike north 8o°
west, dipping to north at anglﬁs varying from 45':' t(.r_?r'_'tq,
while in Aone-mura their strikes are pgenerally between
north 10" east and north 40° east, and the dips are
toward southeast at angles more than 35°.

Middle Misaka Beds consist of pyroxenc-andesite, andesite-
breccia and apglomeratic andesite, accompanying tufaceous
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sandstone, tufaccous shale, tufaceous breccia and rarely
conglomerate, The tufacecus breccia in the upper part of
the beds occurring at the eastern slope of Mt. Kanetsukiyama
and other localities contains fossils of Fecten sp., ? Pheladontya
efr. puseli GoLpr.,  and Lithethanrdune sp.  The fossils seem
to be of Oligocens or carly Miocene ape. Along the
upper course of the river Dashigawa, where the beds lie
upon the Lower Beds, the strike of the strata is generally
from northwest to southeast with dip of about 507 toward
northeast, but it turns gradually to north-south, and finally
to north 20" cast near the river Kannokawa, The strata
are much disturbed in the vicinity of the fault which
separates the beds from the Lower Beds in Aone-mura:
At the Yakeyama Range the strata seem to. strike north-
north-east with steep dips toward east-south-east. Along
the upper course of the river Hayatogawa they strike
northwest and dip toward northeast at  about 45°. Near
the river Nalatsugawa they generally strike north-north-
west and dip toward east-north-cast at about 42°. On
the north of the fault, which runs along the river Dashigawa,
the strata are frequently faulted and disturbed, stll they
generally strike west-north-west with dips of angles between
50” and 80" toward north-north-east, and turn their strike
to cast-north-cast at the northwestern comer of the area
which they oceupy.

Upper Misaka Beds are composed of hyalo-dacite-breccia,
pyroxenc-andesite, tufaccous sandstone and tufaceous shale,

In the northern part of the area, where they are found,
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the strike of the strata is cast-north-cast, but it gradually
turnps to east-west, then to west-north-west, and finally to
north-north-west towards the castern boundary, the dips
being northward at angles between 507 and 807, The
strata are disturbed by faults at places as seen in the
valley of the river Akiyvamagawa.

Middle Miocene—Itsukaichi Beds are divisible into
the three parts; namely, the Lower, the Middle, and the
Uppar. The Lower Beds are chiefly made up of conglom-
erate, the Middle of sandstone and shale intercalating
conglomerate, and the Upper of sandstone, shale and
siliceous shale. From the latter two beds many fossils of
plant and marine molluscs were obtained. The strata are
much faulted, folded and even overturned ; however, viewed
broadly, they form a synclinal basin around the town of
Ttsukaichi, with dips usually exceeding 40°.

Upper Miocene ?—Eatsuragawa Beds cover uncon-
formably the Upper Blisaka Beds, and consist of agglomer-
atic andesite, sandy shale and conglomerate in ascending order.
In the western part of the basin of the river Katsuragawa,
the strata strike nearly from east to west, with northward
dips at angles more than 60°, while in the eastern they run
from west-north-west to cast-south-east, dipping toward north-
north-east at angles between 50" and 80°. Along the
course of the river Hayatogawa, the strke of the strata is
gencrally  west-north-west and the dip is toward north-
north-east at about 307,

Pliocene is represented by alternation of tufaceous
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sandstonc  and shale. They contain fossil shells quite
common in the Lower Musashino Series in Kwantd, except
some specics such as Latrencilus elatus (Yor.), Vemericardia
tanda (YOR.), Glycimeris nabamurai Ma%. etc, which are of
usual occurrence in the Pliocene formations along  the
Pacific coast of Southwestern Japan. In general the bed
strikes north-north-east andedips to east-south-east at v i
but by the river-side of the Sagamigawa, where it lies
unconformably upon the Kobotoke Series, it strikes nearly
north-south and dips to east at angles between 10 and 15°,

Upper Pliocene ? scems to lie unconformably upon the
Fliocene formation and is made up of sand, elay and
gravel, which contain some marine fossil shells. The beds
dip to east at a very low angle,

Lower Pleistocene covers unconformably the Upper
Pliocene ? formation and is made up of gravel which
intercalates thin layers of clay and sand. The bed dips to
east at a very low angle,

Upper Pleistocene is composed of loam in the upper
part and gravel in the lower, and rests unconformably
upon the Lower Pleistocene and older formations. The
gravel is forming two or three stepped river-terraces,
besides the plateawsx of Musashi-no and Sapami-no, Along
the upper course of the river Katsuragawa it intercalates o
fiuviatile layer of volcamic lapilli. The loam which lies
unconformably on the gravel covers not only the wide
arcas of terraces and plateaux, but also th: greater part of
the hilly lands and the ridges of the mountainlands.
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Becent i: composcd of sand, gravel and clay.

Quartz-diorite as bosses and stocks, and Quartz-
porphyrite az dykes, are intruded into the both series of
the Kobotoke and Misaka,

Finegrained Diorite is intruded into the Misaka
Saries, while it is penctrated by quartz-diorite in turm.

Hornblende-gabbro, Quarte-diorite-porphyrite, Pyrox-
ene-diorite-porphyrite, Diabase-porphyrite, Pyroxene-
porphyrite, Pyroxene-andesite and Hornblende-andesite
are forming dykes and intrusive sheets in the Misaka Series,

ECONOMIC GEOLOGY

Coal at Koshd and Taru near Itsukaichi is intercalated
at the base of the Middle Beds of the Itsukaichi Beds, and
has been worked in trial. At the former place the seam
is 2 meters in thickness with strike from east to west and
dip to south at 50°. At the latter place the strike js north
50" east and the dip is to southeast at 5o,

At Kirdsawa, near Ucnohara, and at San-ya, northeast
of Torisawa, coal seams are found in the Katsuragawa Beds,
At Kirisawa the seam measures about 2 meters in thickness,
with the strike north 80° west and almost vertical dip. At
San-ya the thickness is about 1.§ meters, the strike being
from cast to west and the dip to north at 50°,

Gypsum is found in the andesite of the Middle Misaka
Beds and was formerly worked in a small scale at Ko-
tsubaki, Doshi-mura.

Limestone of the Upper Palacozoic is quartied at Mt, Ka-
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tsuboyama, and a cement factory which treats about 200,000
tons of limestone annually is planted at the foot of the
mountain,

Building Stone which are quarried are hyalo-dacite-
breceia, pyroxenc-andeside and andesitic tuff at several
places along the course of the river Katsuragawa between
Uenchara and Torisawa. They are used for foundation-
stones. Marble of the Lower Misaka Beds was formerly
quarried at Mt. Kanytdoyama.

Pumice is worked at VYaen-tige, Yui-mura, near
Hachitji. The bed is intercalated in the Upper Pliocene ?
formation. About 150 tons of pumice are produced
monthly.

Mineral SBpring issues from fissures in sandstone and
shale of the Upper Jurassic formation at Ajiro, Masuleo-mura,
near Itsukaichi, and also from fissures in sandy shale of the
Katsuragawa Beds at Tsurushima, Shimadamura, near
Uenchara. Both springs are cold and weakly sulphuretted.





