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(Abstract)

GEOLOGY

The area of this sheet map is located in the southwestern part
of the Kitakami mountainland in Northeast Japan. In this area
Paleozoic rocks, granitic rocks and ultrabasic intrusive rocks of
probably Mesozoic age are extensively developed, and the Neogene
Tertiary and Quaternary deposits occur in a small extent. Geologic
sequence of the rocks is shown in Table 1 and 2.

Paleozoic

The Paleozoic strata suffer so much block-movements, foldings
and the regional metamorphism of granodiorites, that their strati-
graphical sequence is unreadily established. Such structural behavior
is in common on the eastern side of the Hizume-Kesennuma
tectonic line as also seen in the Hitokabe geological sheet map.
The Paleozoic strata are divided, as shown in Table 1, into the



Nakazai formation (probably lower Carboniferous), Ozasa formation
(upper Visean stage of lower Carboniferous), Tatsusobe formation,
Kumonoue-yama formation (these two, lower Permian), and Toyo-
ma clayslate formation (upper Permian). Besides these, the Taka-
suno-yama formation of unknown Paleozoic age is distributed

Table 1 The Summary of the Stratigraphy

Standard stra-
. tigraphy of the Principal lithological
Geological age | southern Kita-~ Formation
kami Paleozoic characters
system
Alluvium depo-
Quaternary sits gravel, sand, clay
9 (unconformity)
2 Terrace depo-~ i d ol
= sits and talus | 8Tavel, sand, ciay
L)
© (unconformity)
Neogene Tamasato sandstone, shale,
Tertiary formation conglomerate, lignite
(unconformity)
Upper Toyoma Toyoma black clayslate,
i clayslate conglomerate (“Usu-
Permian subsystem formation ginu” conglomerate)
. clayslate, sandstone,
Lower E Kan(‘:‘okux:a Kulfl:)(;nmoattieogama limestone, calcareous
Permian e series conglomerate, conglo-
E B (?) merate
£
w3 -
,'_5 o Sakamoto- | Latsusobe clayslate, limestone,
) 3 zawa series formation schalstein, conglo-
g merate
§ {unconformity)
o . . Oz { i .
A Onimaru series asa formation clayslate, limestone
Lower
b . { 3 Y
Carboni Odaita series {not in contact)
ferous Arisu series Nakazai form- halste lavslat
Hikoroichi ation schalstein, claysiate
series
Unknown . Takasuno-yama | clayslate, quartzite
age Motai system formation schalstein




separately at the margin of the ultrabasic rocks. The unconformity
which is assumed to be under the base of the Tatsusobe formation,
indicates the pre-Sakmarian (pre-Sakamotozawa) disturbance which
was clarified by M. Minato as the evidence of the Uralian-gap.
The basal conglomerate developed partly at the basal portion of the
Kumonoue-yama formation which belongs to the Kandkura series,
becomes unconspicuous towards the northern area. Accordingly,
more precise investigation in this area is required to ascertain the
unconformity under the base of the Kandkura series.

Table 2 The Classification and Successions of the
Igneous Rocks

Stage Western part of the area Eastern part of the area

Hitokabe granodiorite®! Ultrabasic rocks*?

;'3 Felsitic rocks Granite porphyry

n Porphyrites Tono granodiorite® complex

M - - - . - .

g Miyamori ultrabasic rocks*? Massive diorite-gabbro

= . ..

S Schistose diorite~gabbro
Diabasic rock

O The relation between Hitokabe granodiorite and felsitic rocks is not

clear.
O The greater part of these rocks may be of Mesozoic age.

*1 distributed in the western part of the area.

*2 distributed on the southwest side of Takasuno-yama—Hirya-zan line.
*3  distributed on the east side of Takasuno-yama—Hiryt-zan line.

*4 distributed in the eastern part of the area.

1. Takasuno-yama formation

This formation is composed of phyllitic clayslate, quartzite and
green metamorphic rocks. It does not give any organic remains
proving geological age, but is possibly correlated by its lithological
facies with the Shimoide formation in the Hitokabe geological sheet
map, which belongs to the Motai system.

2. Nakazai formation
This formation consists mainly of schalstein, and partly of



calcareous or siliceous clayslate. It does not include any organic
remains, so its geological age is undeterminable. But the lithological
characters and stratigraphical relation show that this formation may
be the equivalent to the pyroclastic lower Carboniferous series of
the standard stratigraphy of the southern Kitakami mountainland.

3. Ozasa formation

This formation consists of limestone and blackish clayslate, which
are severely metamorphosed by the intrusion of the granodiorite.
This is connected to the Siiba formation containing Dibunophyllum
in the area of Hitokabe geological sheet map. Consequently this
formation belongs to the Onimaru series of the upper Visen stage.

4. Tatsusobe formation

This formation is widely distributed, and composed of conglo-
merate, limestone and black clayslate, partly with the thin intercala-
tions of schalstein and sandstone. The basal conglomerate overlies
unconformably the Nakazai and Ozasa formations of lower Carbo-
niferous age, and the Moscovian and Uralian stages are absent in
this area. This formation is characterized by limestone-rich facies
bearing abundant fossils such as fusulinids, coral and brachiopods.
Fusulinids such as Pseudoschwagerina, Pseudofusulina and
Parafusulina are collected especially from Mt. Dogusoku-yama
and its vicinity. The geological age of the formation can be decided
to be early age of early Permian.

5. Kumonoue-yama formation

This formation is composed of conglomerate, calcareous con-
glomerate, clayslate, sandstone and sandy clayslate, sporadically
with intercalations of limestone. The basal conglomerate developed
in the southern part of the mapped area, becomes unconspicuous
towards the northern part, where only the clacareous conglomerate
bed partly remains. It overlies the Tatsusobe formation at few
localities, but the relation is not accurately known. Fossils as
brachiopods and cephalopods were discovered from several localities.



This formation may belong to the Kandkura series of the upper
stage of lower Permian.

6. Toyoma clayslate formation.

This formation being distributed limitedly in small areas, com-
prises black clayslate and conglomerate. The thick member of
conglomerate is the equivalent to the Usuginu conglomerate.

This formation belongs to upper Permian.

7. Metamorphic rocks of the Paleozoic formations

The Paleozoic rocks are metamorphosed into hornfels in the
contact aureoles of about 1.5~3 km width around the granodiorite
masses. These metamorphic rocks are (1) hornfels developed along
the Tono granodiorite and (2) hornfels along the Hitokabe
granodiorite.

The hornfels (1) has been altered from the lower Carboniferous~
upper Permian sediments. In some places it is schistose or spotted
in appearance. The metamorphic aureoles are divided into the next
three zones, concerning the rocks altered from aluminous shale : the
innermost sillimanite zone adjacent to the granodiorite, the outer
chloritoid zone, and the intermediate andalusite-cordierite-garnet zone.
Sillimanite is occasionally associated with andalusite or chloritoid.
There occur rocks carrying cordierite and rhombic amphibole in
some places of the intermediate zone. Skarn and hornfelses containing
hypersthene or green spinel are found in some places of the contact
aureole. Some metamorphic rocks have been altered from the volcanic
products of lower Carboniferous. They are usually greenish in color
and porphyritic or pyroclastic in texture, and consist principally of
green amphibole, plagioclase and, as accessories, biotite, quartz
and others.

The hornfels(2)has been metamorphosed from the undifferenciated
Paleozoic sediments. It is composed of dark greenish or gray schistose
rocks, and whitish grey quartzite, which gradually pass into each
other in some places. The dark greenish schistose rock consists of



diopside, green hornblende, plagioclase and, as accessories, titanite,
etc. Biotite is common in quartzose rock and the intermediate rock
of the greenish schistose rock and quartzite.

8. Diabasic rock

It may be accompanied by schistose diorite~gabbro and ultra-
basic rocks, but the modes of occurrence of the rock is not clear.
It is diabasic in nature, though it is so much altered that the original
rock is hardly recognizable. It is massive, compact, hard and dark
greenish in color. The constituents are hornblende or actinolite,
remarkably altered plagioclase and, as accessories, titanite, zoisite
and others.

9. Schistose Diorite~Gabbro

The rocks occur either as a few separated bodies or probably
enclosed masses in the ultra-basic rock. Their boundaries are usually
sharp, except where hornblendite or cortlandite occurs near the
boundary with the ultrabasic rocks. They are dark green in color,
generally schistose and homogeneous in mineral composition as
compared with the massive diorite~gabbro. The constituents are
greenish or light brown hornblende, saussurite-plagioclase, a little
amount of monoclinic pyroxene and, as accessories, garnet, epidote,
and others.

The rocks are intruded or enclosed by the Hitokabe granodiorite.

10. Ultrabasic rocks

The rocks form large intrusive masses in the Paleozoic forma-
tions. They comprises peridotite, diallagite, cortlandite and hornblendite.
In these rocks monoclinic pyroxene is usually much superior in
amount to rhombic pyroxene. Peridotite consists of olivine, monoclinic
pyroxene, rhombic pyroxene and hornblende, varying in relative
amount, and is serpentinized in various grades. The Miyamori
ultrabasic rocks are metamorphosed by the intrusion of the Hitokabe
granodiorite, and produce in themselves granulated olivine, tremolite,
authophyllite, other colorless amphibole, talc and green spinel. In



the contact aureole by the felsitic rock, they produce fibrous antigorite,
carbonate and talc. Diallagite occurs in lenticular bodies or in bands
along dunite in the peridotite or serpentine masses. Hornblendite
generally occurs as small masses of irregular shape along the borders
of schistose gabbros close to the peridotite. It is a coarse-grained
rock, consisting generally of brownish or greenish hornblende.
Cortlandite occurs near the boundary between the schistose gabbro
and peridotite. It is coarse-grained, dark grey in color and consists
of brownish or light greenish hornblendes as oikocrysts, and one
to four species of the following minerals, as chadacrysts, that is,
entirely or more or less serpentinized olivine, monoclinic pyroxene,
rhombic pyroxene and hornblende.

11. Porphyritic rocks

The rocks occur 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 metamorphosed by the intrusion
of granodiorites. Clots of fine-grained garnet are observed as
rounded spots in some of them.

12. Felsitic rocks

The rocks are intruded into the ultra-basic rock and the Paleozoic
formations. They are whitish gray in color, fine-grained, compact,
rarely phyllitic and homogeneous and consist of plagioclase, quartz,
sericite, biotite, chlorite and, as an accessory, tourmaline. They
are pale green in color where they are close to the contact with
the peridotite or serpentine, and carry tremolite or actinolite and
magnesite.

13, Massive Diorite ~ Gabbro

The rocks are intruded into the Paleozoic formations and pass
through quartz diorite into granodiorite. They are massive, hard,
remarkably heterogeneous in mineral compositions and occasionally
poikilitic in texture. They consist of plagioclase and one or more



of the following minerals : brown, greenish or colorless amphibole,
monoclinic pyroxene, rhombic pyroxene and rarely olivine. Biotite,
quartz and green spinel are the accessory ingredients.

14. Granodiorites

The rocks form large intrusive masses in the Paleozoic forma-
tion and ultra-basic rocks. They are divided into two types, the
Tono and Hitokabe granodiorites, though they sometimes resemble
each other in rock features.

The characteristic features of the Tono granodiorite are as
follows : 1) Somewhat schistose and brittle ; 2) heterogeneous in
mineral composition at the margin of the mass; 3) having subhedral
or less commonly euhedral hornblende and euhedral biotite, and 5)
cataclastic structures.

The Hitokabe granodiorite is remarked by the following
features : 1) massive and compact ; 2) homogeneous except the
xenolith of volcanic products ; 3) having euhedral or subhedral
hornblende and anhedral biotite, and 4) not so cataclastic.

15. Granite porphyry

The rock is intruded into the Tono granodiorite in small bodies.
It is characterized by the presence of biotite elongated parallel to
c-axis.
16. Tertiary

Tamasato formation consists of light bluish gray or bluish
sandstone, shale and conglomerate interbedding discontinuous lignite.
This has been considered to be Pliocene in age.

17. Quaternary

The terrace and talus deposits occur especially along the Dake
river and Tatsusobe river. The terrace deposits are composed of
gravel, sand and clay.  The alluvial deposits consisting of gravel,
sand and clay are distributed along the rivers, streams and valleys.



ECONOMIC GEOLOGY
Mineral Deposits

Gold and Molybdenum

Gold-quartz veins of small scales are scattered in the Paleozoic
sediments and serpentine, and were once prospected. Molybdenite
veins have been found in the Tono granodiorite at Neko-yama.
Titaniferous Magnetite

Titaniferous magnetite occurs at several places in the vicinity of
the Kumonoue-yama, Tatsusobe-mura. The deposits are intercalated
in the Kumonoue-yama formation of the upper stage of lower
Permian. Near the Haritsuke-toge, the thickness of these ore beds
amounts to 1.0~1.5m. The ore contains about 70 % Fe,O, and
10~15 % TiO,.
Talc deposits

Talc deposits are found in serpentine at the contact with felsitic
rock. Ore bodies are of small scale and ores are inferior in quality,
containing 5 % or more in Fe,0,.
Quartz

Quartz of pegmatites in the Tono granodiorite and of a quartz
vein in the Paleozoic sediments is worked on a small scale.
Limestone

The limestone quarry is worked for quicklime and slaked lime
at lwanome, Ohazama-machi. The production amounts to 1,000 t
per month. This limestone exists in the Tatsusobe formation of
lower Permian age.

Building Stone
Marble
Marbly limestone near Okawame, Tatsusobe-mura was quarried
for building stone. This is a compact, whitish or yellowish white
marble with greenish or bluish waving stripes.
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