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Table 1
‘error)
. (unconformity?
I QOdaira series black clayslate, Schellwienella
OWer  Arisu series Yonesato limestone (in Leptaena
Carbon- : e . s N < s pes
{ferous Hikoroichi series formation lenze) Torynifer (Ki-
Rl schalstein tamithyris)
(correct)
(unconformity’ — -
Onimaru serics Shiba bluish black Siphonodendron
formation calcareous Kueichouphyllum
clayslate Hapsiphylloid coral
Lower dark limestone
Carbon- - - (unconformity) = e —ems o - -
iferous  Qdaira series black clayslate, Schellwienella
Arisu series Yonesato limestone (in Leptaena
Hikoroichi series formation lenze) Torynifer (Ki-
schalstein tamithyris)
(error)
Standard Stratigraphy of the Southern Kitakami Paleozoic System
(correct)

Standard Stratigraphy of the Southern Kitakami Paleozoic System*

Table 2
(error)

Miyamori ** & Ide ** Porphyrite
Ultra-basic Rocks Altered Basic Rocks
‘Schistose Diorite-Gabbro

(correct)

Miyamori*? & Ide*: Ultra- Porphyrite
basic Rocks (Hitokabe

Y P PRI " \ “
Schistose Diorite-Gahbro Altered Basic Rocks Sheet Map)
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&

I Lt D SR BB IS 04 3 2 AR, TERPIRRAIC K D FELVWEEZ S I
TWBN, ZOME AP, S Dibunophyllum sp. Z#EHT %,
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Algae gen. et sp. indet.

Pseudoschwagerina sp.

Pseudofusulina vulgaris Movier
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(Abstract)

GENERAL REMARKS

The area of this sheet map is situated in the southwestern
part of the Kitakami Mountainland in Northeast Japan. In
this area Paleozoic rocks, granitic rocks and ultrabasic intru-
sive rocks of probably Mesozoic age are extensively developed.
The geologic sequence of rocks is shown in Table 1 and 2.

The fundamental character of the structure, controlling
the geology of the Kitakami Mountainland, is marked by
an arcuate structure. This feature appears also in this
map, being deformed or modified by later crustal movements.

The Hizume-Kesennuma tectonic line* runs in the NNW-
SSE direction, across the arcuate structure, and divides the
area into two main geological units. On the western side
of the tectonic line, the arcuate structure which is slightly
convex to the east remains and the various formations of

Paleozoic age are arranged in zones.

* It runs in the NNW-SSE direction through Otomo.
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On the eastern side of the tectonic line, the more com-
plicated structure is seen, but not the arcuate structure,
and folded or faulted structures with straight-lined trends
prevail. And in the southern part an elongated dome struc-
ture is revealed, although the original form is deformed by
the faults across and parallel to the longitudinal axis. And
the dome structure is cut off by a transversal fault in the
south and a basin structure, instead of the dome, is present
further south of the fault.

The Hizume-Kesennuma tectonic line has been informed
to have been formed after early Cretaceous, though it can
not be known within this mapped area. Small bodies of
ultrabasic rocks located along the tectonic line and some
ecasterly bordering parts of the Miyamori ultrabasic rock are
probably intruded in close relation to the tectonic move-

ment.

GEOLOGY

1. Paleozoic

The Paleozoic system is divided into the Yonesato and
Shiba formations of Lower Carboniferous age, the Tochu
and Omori-yama formations of Lower Permian age, and the
Toyoma clayslate formation of Upper Permian age; besides
Shimoide and Monomi-yama formations are undifferentiat-
ed Paleozoic sediments. The undifferentiated Paleozoic for-
mations and the Toyoma clayslate formation are exposed
only on the western side of the Hizume-Kesennuma tectonic
line, but other formations are distributed on both sides of
the tectonic line.
Shimoide formation

This formation is composed of light brownish green
phyllitic clayslate, quartzite and green, metamorphic rocks

originated probably from schalstein, and is non-fossiliferous.
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Table 1 The Summary of the Stratigraphy

Standard“Stratigra—' S
Geological| phy of the Southern| Formatio 1;;11;rc:£a1011;;§1;g: Important
Age Kitakami Paleozoic on te% Fossils
System ° l
Alluvium | ‘
Quater- .
nary deposits gravel, sand
-—-|Cunconformity)
Terrace gravel beds,
.g deposit sand, clay
§ - i Cunconformity) ———— e b
@ | sandstone, s
Secgene Tamasato | Gongmerate, | Jaglans cine
ry shale (lignite)
et Cunconformity) - el
Inase volcanic | andesitic agglo-
formation merate efc.
P - - ~iCunconformityD [~y g — o
(un YD‘ black  clayslate,
Upper | Toyoma series Toyoma | (sandy in part))
Permi- clayslate conglomerate
an formation (“Usuginu con-
lomerate)
R S P fault g
(fault) Productus
Lower Kanok . Omori-yama sandstone, horridus
Permi- | RAnOKuUTA SETIES formation | conglomerate | Spiriferina
an, ) TSN cristata
i Cunconformity? Schwagerina
Tochi black clayslate, Wentzelella
Sakamoto-zawa formation grayish white | Pseudofusuli-
series . limestone, na vulgaris
conglomerate Pseu_doschwa-
o . gerina
3=} WS conformit - -
Q Lower Odai . Cun v) black clayslate,| Schellwienella
g |Carbo- aira series limestone (in | Leptaena
=1 nifero-| £Tisu series Yonesato lenze) Torynifer (Ki-
VY R Hikoroichi series formation schalstein tamithyris)
green Or gray-
Un- Monomi-yama ish white sch-
know formation alstein
Age sandstone, con-
glomerate
agglomerate,
tuff breccia,
clayslate, lava,
tuffaceocus
slate etc.
slate
Motai system | e | quartzite
‘v Shimoide | green metamor-
‘ | _phic rocks

* Established by Dr. M. MINATO in 1944 and by M. MINATO & Mr.
M. OKuUBO in 1948. While, the "Motai System" was proposed by

Mr. K. TACHIBANA in 1950.



J— 4 —

Table 2 The Classification and Successions of the Igneous Rocks

© The relations of granite- & quartz porphyry to the other igneous
rocks are not clear.
© The greater part of those rocks may be of Mesozoic age, besides
the andesite of Tertiary age.
© The relations between Hitokabe Granodiorite and Felsitic Rock,
and Porphyrite and Altered Basic Rocks are not clear.
*1 distributed in the western part of the area
*2 distributed in the northern part of the area
*3 distributed in the southwestern part of the area
*4 distributed on the eastside border of the Miyamori ultra-basic
rock and at the eastside foot of Mt.Yuhi
*5 distributed in the northeastern part of the area
It may be correlated to the Motai series in the district adja-
cent south to the mapped area.
Monomi-yama formation
This formation consists of very thick accumulation of
miscellaneous rocks in which the volcanic products such as
tuffaceous clayslate, tuff-breccia, agglomerate, andesitic or
porphyritic lava and green or purplish schalstein (tuff-origin)
predominate with intercalations of black clayslate or greenish
brown sandstone. The volcanic materials in the apparently
lower part of this formation are characterized by acidic
rocks, and those in the upper become more basic. The arcuate
trend of rocks is observable in this formation. The formation
contains no fossils and is bordered presumably by faults

against the neighbouring Omori-yama or Toyoma clayslate
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formation, so that its geologic age and stratigraphic sequence
to other Paleozoic formations can not be determined.
Yonesato formation

The Yonesato formation consists dominantly of schalstein,
intercalating black clayslate and small lenses of limestone.
The severe volcanism in early Carboniferous age which had
been successive from Devonian age, is indicated by the rock
facies. On the western side of the Hizume-Kesennuma
tectonic line, the greater part of this formation has been
altered into green metamorphic rocks by the effect of intru-
sion of the Hitokabe granodiorite. The fossils found from
the limestone are only crinoid and bryozoans. The thickness
of the formation may amount to 1,800 m.

On the eastern side of the tectonic line, the succession
of this formation is not clear on account of complicated
structures. But, abundant fossils are yielded at several
localities near the 808 m heights. Important species of
brachiopods, Leptaena cf. rhomboidalis (WiLkEeNs), Schellwie-
nella izirii MinaTo, Torynifer (Kitakamithyris) tyoanjiensis
MinaTo, Tylothyris cf. laminosa (M'covy), etc. have been
informed by M. Minato. According to him this horizon
which contains the brachiopods is equivalent to the Hikoroichi
series of the standard stratigraphy of the Kitakami Paleozoic
system. However, it is probable that the equivalents to the
Arisu and Odaira series (the lower Carboniferous series, lower
than the upper Visean) of the Kitakami Paleozoic system
are also included in this formation.

Shiba formation

This formation is characterized by calcareous sediments,
and so an abrupt change of lithological facies is indicated be-
tween this and the underlying pyroclastic Yonesato formations.
The Shiba formation consists largely of dark gray limestone

and bluish black calcareous clayslate, and rarely sandy or
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siliceous clayslate, showing generally ill-marked beddings or
platy joints parallel to the bedding plane. The thickness
amounts to 300-600 m.

On the eastern side of the Hizume-Kesennuma tectonic
line, well-preserved fossils, especially coral fauna indicating
upper Visean stage of Lower Carboniferous age are abundant-
ly obtained. The fossils are as follows.

Kueichouphyllum sp.
Dibunophyllum sp.
Lithostrotion sp.
Siphonodendron sp.
This formation is fully correlated to the Onimaru series,
the coral limestone of the Kitakami Paleozoic system.
Tochua formation
The Tocho formation unconformably overlies the Carbon-
iferous strata. Basal conglomerate develops at the base.
Pebbles in the conglomerate are composed mainly of quartzite
and black clayslate, and rarely of limestone and schalstein;
pebbles of igneous rocks can not be discovered. The thick
upper part is composed of black clayslates which are inter-
calated with grayish white limestones, rich in stems of crinoids.
Some of the black clayslates in the horizon adjacent to
the basal conglomerate look like graphite. In some places,
light greenish tuffaceous bands occur in the lower part of
this formation.

On the western side of the Hizume-Kesennuma tectonic
line, a bed of calcareous conglomerate can be traced for a
considerably long distance. This calcareous conglomerate
contains fusulinids, such as Pseudoschwagerina and Pseudo-
fusulina vulgaris, which indicate the Sakmarian stage. The
accurate horizon of this calcareous conglomerate can not be
decided, because of missing of the lower succession and

the absence of the direct contact with the underlying Shiba



-7 -
formation owing to strike trend fault. But, it is not doubt-
ful that this calcareous conglomerate locates adjacent to the
basal part, since they lie under the limestone-rich member
in the Tochi formation. The upper slaty and limy members
of this formation produce Schwagerina sp. and Wentzelella
sp., together with crinoids. Consequently, this formation
is, on the whole, correlated to the Sakamoto-zawa series,
representing the Lower Permian in the Kitakami Mount-
ainland.

On the eastern side of the tectonic line, this formation
shows complicatedly folded and faulted structures. The basal
conglomerate occurs at various localities. The greater part
of this formation has been metamorphosed by the intrusion
of the Tono granodiorite mass and most of the limestones
have turned to crystalline or saccaroidal. Therefore, fossils
are very scarce, although Schwagerina and Waagenophyllum
are yielded.

Omori-yama formation

The Omori-yama formation covers the Tochi formation
with an unconspicuous unconformity. On the western side
of the Hizume-Kesennuma tectonic line, a conglomerate is
well developed. The pebbles of the conglomerate consist
mostly of black clayslate, siliceous rock, limestone, and
rarely of schalstein, and the cementing matter is light bluish
gray or whitish gray sandstone containing much pyroclastic
materials. The overlying bed of the conglomerate is composed
of greenish white or whitish gray, coarse-grained hard sand-
stone. This sandstone is also rich in pyroclastic materials
microscopically.

On the western side, this formation is found only in very
narrow area near Otomo. In that locality, the brachiopods,
as written below, are collected with an amplexoid coral.

Productus horridus SOWERBY



Productus sp.
Spiriferina cristata SCHELLWIEN
Rhynchonella sp.

These brachiopods are similar to those which were reported
by I. Hayasaka from the Paleozoic sediments near Yahagi.
This formation is able to be correlated with the Kanokura
series (the upper part of the Lower Permian) of the Kitakami
Paleozoic. The thickness, though the upper part is cut off
by fault, amounts to about 200 m.

Toyoma clayslate formation

This formation consists mainly of a thick non-fossiliferous,
black clayslate, with a number of lenticular beds of the "Usu-
ginu" conglomerate® in its lower part. The pebbles of the
conglomerate are of various rocks; granite, quartz-diorite,
quartz-porphyry, siliceous rock, schalstein, black clayslate and
occasionally andesitic rocks. The limestone patch is found
in the sandy cementing matter. The structure of this for-
mation is, as a whole, marked by a number of folding axes
with the general trend of N15-20°E. The thickness seems
to amount to more than 1,000 m.

Metamorphic rocks of the Paleozoic formations

The Paleozoic rocks are metamorphosed into hornfels in
the contact aureoles of about 1.5 ~ 3 km wide around the
granodiorite masses. These metamorphic rocks are : (1) horn-
fels developed along the Tono granodiorite, (2) hornfels
along the castside of the Hitokabe granodiorite and, (3) horn-
fels along the westside of the latter.

The hornfels (1) has been altered from the Lower Carbon-
iferous or Lower Permian sediments. In some places it is

schistose or spotted in appearance. The metamorphic rocks

* Conglomerate characteristically containing huge boulders of granite
or other rocks is known in various horizons of the Middle or Upper

Permian strata in the Kitakami Mountainland.
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of the alminous shale origin, are represented by the next
three zones; the innermost sillimanite zone adjacent to the
granodiorite, the outer chloritoid zone and the intermediate
andalusite-cordierite-garnet zone. In some places, there occur
rhombic amphibole-cordierite-bearing rocks. Sillimanite is
occasionally found, associated with andalusite and chloritoid.

The hornfels (2) has been altered from the Lower Carbon-
iferous sediments, the greater part of which is probably
derived from volcanic products, but some part of which, from
shale or tuffaceous shale. It is usually of greenish colour,
and porphyritic or pyroclastic in textures, and consists prin-
cipally of green amphiboles, plagioclase and, as accessories,
biotite, quartz, etc.

The hornfels (3) has been metamorphosed from the un-
differentiated Paleozoic sediments. It is composed of dark
greenish schistose rock and whitish gray quartzite, which gra-
dually pass into each other in some places. The schistose rock
consists of diopside, green hornblende, plagioclase and, as
accessories, titanite, etc.

2. Pre-Tertiary Igneous Rocks
Altered basic rocks

The modes of occurrence of the rocks are not clear. They
are usually massive, dark greenish in colour and probably
porphyritic or diabasic in nature, though they are so much
altered that it is difficult to determine their original rocks
from their present features. The constituents are light
greenish hornblende, remarkably altered plagioclase and acces-
sories, such as relicts of monoclinic pyroxene, zoisite, biotite
and quartz.

Schistose diorite ~ gabbro

The rocks occur either as several separated bodies or

probably enclosed masses in the ultra-basic rock. Their

boundaries are usually sharp, except where cortlandite or
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hornblendite occurs near the boundary with the ultrabasic
rocks. They are dark green in colour, generally schistose
and homogeneous in mineral composition as compared with
the massive diorite ~ gabbro. The constituents are greenish
or light brown hornblende, sausurite-plagioclase, a little
amount of monoclinic pyroxene and, as accessories, garnet,
etc.
Ultra-basic rocks

The rocks form large intrussive masses in the Paleozoic
formations. They comprise peridotite, diallagite, cortlandite,
hornblendite, and leucocrates. Monoclinic pyroxene is usual-
ly much superior in amount to rhombic pyroxene. Peridotite
consists of olivine, monoclinic pyroxene, rhombic pyroxene,
and hornblende, varying in relative amount and serpentinizing
in various grades. The Miyamori and Ide ultra-basic rocks
are metamorphosed by the intrusion of the Hitokabe grano-
diorite, and produce in themselves granulated olivine, color-
less amphibole, tremolite, anthophyllite, talc, and green spinel.
In the contact aureole of the felsitic rock, they produce
fibrous antigorite, carbonate, and talc. Diallagite occurs in
lenticular bodies or forming bands along dunite in the peri-
dotite or serpentine masses. Hornblendite generally occurs
as small masses of irregular shapes along the borders of
schistose gabbros close to the peridotite. It is a coarse-grained
rock, and consists generally of brownish or greenish horn-
blende, and occasionally of colorless amphibole when it occurs
close to the Paleozoic sediments. Cortlandite occurs near
the boundary between the schistose gabbro and peridotite.
It is coarse-grained, dark grey in color, consisting of
brownish or light greenish hornblende as oikocrysts and one
to four species of the following minerals, as chadacrysts,
i.e., entirely or less serpentinized olivine, monoclinic

pyroxene, rhombic pyroxene, and hornblende. Albitite occurs
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in a too small body to be shown on the sheet-map. It is
coarse-grained, white in color, and associated with a little
amount of sericite. Prehnite rock occurs also as a very
small massive body near the boundary between the schistose
gabbro and peridotite, and it is neglected in the sheet-map.
It is coarse-grained, white in color, and associated with
a little amount of a certain carbonate mineral.
Porphyritic rocks

The rocks apear as dikes or stocks which are intruded
into the Paleozoic sediments and peridotite. They range
from diorite-porphyrite or porphyrite to spessartite both in
textures and mineral compositions. Some of them are meta-
morphosed by the intrusion of the granodiorites.
Massive diorite ~ gabbro

The rocks are intruded into the Paleozoic formations and
graduate into quartz diorite or granodiorite. They are
massive, hard, remarkably heterogeneous in mineral composi-
tions and occasionally poikilitic in texture. They consist of
plagioclase and either one or more of the following minerals;
brown, greenish or colorless amphibole, monoclinic pyro-
xene, rthombic pyroxene and rarely olivine. Biotite and
quartz are the accessory ingredients.
Granodiorites

The rocks form large intrusive masses in the Paleozoic
formation and ultra-basic rocks. They are divided into two
types, the Tono and Hitokabe granodiorites. They contain
generally very few alkali-feldspars.

Characteristics of the Tono granodiorite are as follows:

1. bordered with arcuate boundaries; 2. somewhat schistose
and brittle; 3. heterogeneous in mineral composition at the
margin of the mass; 4. subhedral or less commonly euhedral
hornblende and euhedral biotite, and 5. cataclastic structures.

The Hitokabe granodiorite is characterized by the fol-



lowing features: 1. smooth boundary of the mass; 2. massive
and compact; 3. homogeneous except the xenolith of volcanic
products; 4. euhedral or subhedral hornblende and anhedral
biotite; 5. not so cataclastic.

Granite porphyry and Quartz porphyry

The rocks are intruded into the Paleozoic formations in
irregular forms. In some places granite porphyry abruptly
passes into quartz porphyry. Contact ore deposits or sili-
cified rocks are frequently found in the Paleozoic formations
adjacent to these rocks.

Felsitic rocks

The rocks are intruded into the ultra-basic rock and the
Paleozoic formations. They are fine-grained, compact and
homogeneous and consist of plagioclase (oligoclase-andesine),
quartz, sericite, biotite, chlorite and, as accessory, tourmaline.
They are pale green in color where they are close to the
contact with serpentine and where tremolite or actinolite
and magnesite occur.

3. Cenozoic
Tertiary

The Neogene Tertiary strata are divided into two parts,
namely the Inase volcanic formation in the lower and the
Tamasato formation in the upper. These formations overlie
unconformably the Paleozoic sediments, granodiorites, and
ultrabasic rocks.

The Inase volcanic formation is composed of andesitic
lavas and pyroclastics, but, in the mapped area, only agglo-
merate is prominently distributed. Augite-hypersthene ande-
site which crops out in the peridotite area is probably
equivalent to this formation.

The Tamasato formation consists of light bluish gray
or bluish sandstone and shale, intercalating discontinuous

beds of lignite. Irregular layers of conglomerate occur
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mainly in the lowest part in some places. This formation
has been considered to be Pliocene in age.
Quaternary

The terrace deposits are composed of gravel beds of 1
~ 2 m thick at the base, and sand and clay in the main
part. The talus deposits are developed in several areas,

especially along the Hizume-Kesennuma tectonic line.

ECONOMIC GEOLOGY

1. Mineral Deposits

Many ore deposits of small scales have been found in
the Paleozoic formations, felsitic rock and serpentine. The
deposits are as follows: contact deposits containing gold,
copper, iron, etc., veins containing gold and such non-metallic
deposits as talc, graphite, and limestone.
Contact deposits

The deposits occur in the central, southern part of the
area and are found in the limestone-bearing Paleozoic for-
mations near the contact with the granite porphyry and
quartz porphyry. Ores are usually localized in skarn bodies
in green metamorphic rocks, and are particulary characterized
by gold-bearing chalcopyrite, pyrrhotite and magnetite. Gold
is especially contained in skarns. Iron ore is limonite
produced by oxidation of magnetite or pyrrhotite.
Veins

The veins are scattered in the Paleozoic formations,
felsitic rock and serpentine. They have been prospected
and worked for gold and silver, and there are also mercury
veins at Hirukodate. Only the Tonomori mine situated in
the northern part of the area is working on the gold-bearing
quartz-veins in the felsitic rock. The ore is associated with

magnetite, arsenopyrite and a little amount of pyrite. It
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is 50 ~ 100 gr/ton in gold content.
Talc deposits

They are found in serpentine at the contact with felsi-
tic rock. Ore bodies are of small scale and ores are inferior
in quality, containing 5 % or more in Fe,O3.
Graphite deposits

Deposits are found on a small scale in the northeastern
part of the area. And they occur in the Paleozoic sediments
with intercalations of limestone and in contact with the
Tono granodiorite. The ore is not so good, being 30% in
average content of C.

2. Building Stone

The Hitokabe granodiorite is quarried for the local

demands to be used for foundations or walls.
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