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Millerella sp.
Coral gen. et sp. indet. (K&
2. ZATHEMET L5k (Loc. No. 2)
Endothyra sp.
Millerella sp.
Lithostrotionella ? sp.
3. BB ERRTR T (2 s TIIEEE OJE S K 120mIS#ET D)
Endothyra sp.
Millerella sp.
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Pseudofusulina sp.
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Pseudofusulina sp.
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JE B DICAPGE T LT D LB X bND, APCHESS T Eofba Pt
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Fusulinidae gen. et sp. indet. (&% & < Pseudafusulina)
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2. ILFERTE A bk =4 R ORI~ > A BEILBRTEHT) (Loc. No. 5)
Pseudofusulina vulgaris (SCHELLWIEN)
Pseudofusulina sp.
Textularia sp.

3. (BTSRRI B4 2 = F PR (Loc. No. 4)
Pseudofusulina sp.
Pseudoschwagerina sp.

4. [HHENT AT OROERA
Codonofusiella sp.
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WO, (L BT SRR R NS < 5T 5 AJKED D, Neoschwagerina & 2 7€ L
TWD2, ZOHEZEROMEOMHS D, KO HREIZ B D 0 b L
NV, OB TIEZ OMSIHER L ET D AIKER RN D, RUTH
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AROPH O, 272 0 R > T B,

BT EILTAMNE OB RITEVKILE ZBE L TAHA DL &, BREIMEA> AE>H
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BRI RIEES L OB ORENELS, 2UPIEEAE TH D, AT
ELTWD, FEEEMIE, TITRIEAZR EDEAKICR>TWD,

ZDENDOHIBD S DIE, 2 KEDOEFIEWITL < e>TWDHA, L LEHEITD
NEESHBEDEATHD LB DbND, 725 L, Hx OFHEELITIEATIE, B
I O BIIZZDOERD Y, Lo THABREADOHLTH-72Y, FEA
SHARTHoY, FNCARSHREATHSD 5, FLEEHBNTH, &
BILRN BER > OEROL G L, AZER>BREROSG LR DS, LL, BEHO
AOIHN, HIDETHDFEESLELMOERIDIIE, AENEDDHTEL, f
PARDIRNE WS FELERENEEX DL, 2R L THRELZLABED A LA L
HE9,

M. 4 k kA M

M. 4. 1 BHEEMSE

ZOBEAE, RMERERIR o TEAL TOW O BIEEIEERSIO—MIZET 2 b
DT, ZORMEHIN TIIIERCE D/NERTH D, RIkE~F A B ORT T VAR
TR PUERA T LA S R D,

I 4 2 gk & M
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BEL bol bWlICRO N bDT, —MBRITHKL DR E 72 1TRkB G DX A
Thbd, FELOKE SITFZD0ERALND,
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HINZAE L TWDTe®, AKROFMMLL: & OFEMIZmM 0 #v (2 0 s3I T OlREJE
PHEBRAKTH D), BLHL, KEIMNRALBOLEANALEZELET28A
T, BRI TL, PEOHEMELGELIIOHEFZATHEL LY, £, Mk,
DA LT, KA - MR XA ORI R RS F T I RIBER S & Vo TR WEE O
bDObLH D,
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5o
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P () - BER (?) RErBRD,

KRBT, —RITIES m LA ORISR EONRE T, BT AER, EFTRD
LA T4 F v 7likERL, REA AL WVITANARENOERINTND,
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M. 4. 3 KjE{ERESE

S ORI, WA E RS RICATEREEORS (Go) &, Th
BIEEAEEER, RS LEREEOWS (Go) EICHEMICANT bRb.

Go B AL, KD DA BFHEIC T COHE, 35 & ORI 0
SRR 534 5.

RS DM T, TR, —MICTEEIRE LS, EAICHE, RS T A
P EHENMOT, FEEHR LTS ZEBHY, 205, AlZEHILED
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(Abstract)

GEOLOGY

GENERAL REMARKS

The area of these sheet-maps is situated in the coastal part,
facing to the Pacific Ocean, of the Kitakami mountainland.
Paleozoic rocks, granites and Mesozoic (possibly of early Creta-



ceous age) acidic volcanic rocks are predominantly distributed in the
area. Paleozoic facies in the area belong to the so-called northern
type of the Paleozoic strata of the Kitakami mountainland. Accord-
ingly the Paleozoic strata in the area exclusive of the Hayachine
tectonic belt are characteristic in abundant presence of cherty facies,
which is absent in the southern type Paleozoic strata of the Kitakami
mountainland. The boundary of the northern and southern type
Paleozoic strata of the Kitakami mountainland is shown as the
Hayachine tectonic belt (previously called the Hayachine— Goydsan
tectonic line), which is divided to the schalstein sub-belt and phyllite
sub-belt. Both sub-belts are intruded by the basic rocks and serpen-
tinized ultrabasic rocks. The granites are intruded into the Paleozoic
strata and Mesozoic volcanic rocks and have wide contact metamorphic
effect on them. Their intrusion is after the Kochian-Aritan of early
Cretaceous and before the Miyakoan of early Cretaceous in age.

Table 1 Stratigraphic Summary

Hayachine tectonic belt Northern facies belt of the
Schalstein sub-belt Phyllite sub-belt Paleozoic in the Kitakami mfs.
£
.=
2k
S
H
‘g Kamaishi formation
28
ga.
s slate, chert,
R R S O Y N ) O 1 1
s
E Kuribayashi formation
E schalstein
& slate, sandstons, tuff,
> .
= limestone conglomerate
8]
@ .
3 Kogawa formation
=2 .
g slate, schalstein,
B conglomerate,
%U sandstone, chert
=
<
i)

PALEOZOIC

The Paleozoic strata in the area are subdivided to the Kogawa,
Kuribayashi and Kamaishi formations, which are bordered by tectonic
line each other. The Kogawa and Kuribayashi formations construct
the Hayachine tectonic belt, which marks the boundary belt or
transitional belt of the southern and northern facies of the Paleozoic
strata in the Kitakami mountainland.

Kogawa for mation This formation is composed mainly of schal-
stein and black clayslate, intercalated with sandstone and thin
layers of chert. Limestone, intercalated in this formation in the

Kamaishi sheet-map area, vyields the early Carboniferous (upper
Viséan) coral, though it is not distributed in this Otsuchi geological
sheet-map area. The geological age of this formation is assumed to
indicate the early Carboniferous, considering from that upper Viséan
fauna and the lithologic correlation with the Paleozoic strata of the
southern part of the Kitakami mountainland. The thickness attains
three thousand meters and more.

Kuribayashi formation This formation is composed of black
clayslate and sandstone (tuffaceous), intercalated with thin layers of
tuff and lenses of limestone Conglomerate. The greater part of this
formation is changed largely to phyllite. The following fossils are
produced as well from the matrix of limestone conglomerate as from
its pebbles.

From matrix :
Pseudofusulina sp.
Pseudoschwagerina sp.

From pebbles :

Endothyra sp.
Millerella sp.
Lithostrotionella ? sp.

Judging from these fossils, this formation indicates the early
Permian in age. The thickness attains 1,500 m or so.



Kamaishi formation This formation has the typical facies of
the northern part of the Paleozoic strata in the Kitakami mountain-
land, composed of thick accumulation of chert and clayslate. Further-
more, it is intercalated with sandstone, small lenses of limestone and
thin layers of schalstein. From limestones, the following fossils occur
not so abundantly.

Pseudofusulina sp.
Pseudoschwagerina ? sp.
Codonofusiella sp.
Algae
The geological age of this formation belongs to the early Permian
in its greater part. The thickness attains 5,000m and more.

MESOZOIC

Harachiyama for mation Lower Cretaceous (possibly) volcanic
strata, called Harachiyama formation, develop in the coastal area of
the northern Kitakami mountainland.

In this area the most part of the strata are the pile of dacitic
tuff, tuff-breccia, shale and sandstone, but in the northeastern part
of the area mapped (on the northeastern part of the fault to the east
of Osawa) rocks is thick bed of tuff showing massive appearance
generally. They are thermally metamorphosed and their detail min-
eralogical properties can not be known.

IGNEOUS ROCKS

Ultrabasic rock

These rocks are intruded within the Hayachine tectonic belt as
small bodies. They are inverted into serpentine- or talc-rock in
various grade.

Dyke rocks

Dyke rocks are classified into two groups. The first is porphyrite
and plagioclase porphyrite found in the Paleozoic sediments, and the
second, basalt in the Harachiyama formation. Both groups were

intruded before the intrusion of granites as they are metamorphosed.

Porphyrite is fine-grained and non-porphyritic rock composed
mainly of plagioclase and brown hornblende.

Plagioclase porphyrite, so-called “Zeni” porphyrite, is characterized
by the conspicuous porphyritic plagioclase in fine-grained matrix
composed of plagioclase, clinopyroxene and others.

Basalt is non-porphyritic rock composed of plagioclase, clinopyro-
xene and hornblende and shows ophitic texture.

Granites

Granites are divided into three groups, that is the Oura granites,
Miyako granites and Tono granites, which distribute in the separated
area each other. Among them the Miyako and Tono granites show
similar petrographical features, and the period of both intrusions may
be identical approximately.

Oura granite The western half of the granite body is medium-
grained hornblende-biotite granite including large amount of diabasic
rocks as xenolith. The eastern half shows slightly hypabyssal texture
and includes few xenolithic basic inclusion.

Miyako granites It is surely ascertained by the field evidence
at the Miyako city in the northern-adjacent sheet-map area that the
period of intrusion of the granites are limited during the Kochian~
Aritan epoch (Neocomian) and Miyakoan (Aptian ~ Albian) epoch of
the early Cretaceous. The rock facies is medium-grained hornblende-
biotite granodiorite with fine-grained marginal facies containing basic
xenolith.

Tono granites The granites are also medium-grained hornblende-
biotite granodiorite accompanied with fine-grained dioritic rocks.

METAMORPHIC ZONES

In the area mapped almost all Paleozoic rocks and the Harachi-
yama formation are more or less metamorphosed, though the minute
distribution of the metamorphic rocks are not indicated in the map.

Three metamorphic zones are discriminated. The first is phyllite



zone running in the Kuribayashi formation along the Hayachine
tectonic belt.

The second is thermally metamorphosed zone around the Oura
granite. In the zone, volcanic rocks of the Harachiyama formation
are converted into non-schistose muscovite-biotite hornfels, etc.

The third is the most widely developing metamorphic zone around
the Miyako and Tono granites. In the map, the higher grade parts
(zones IV and V), in which the presence of mica schist or gneiss is
remarkable, are only shown.

The five progressively metamorphosed zones are settled, and
characteristic minerals in clayslate and basic rocks are as follows.

Zone I Muscovite, chlorite, actinolite
Zone 1I Biotite
Zone 1 Hornblende, andalusite.
Zone IV : Almandine, cordierite, cummingtonite, diopside
Zone V : Sillimanite
QUATERNARY

The terrace deposits appear in the upper stream region of each
river, consisting mainly of gravel beds. The alluvial deposits, consis-
ting of gravel, sand and clay, are distributed along rivers, streams,

valleys and coastal beaches.

ECONOMIC GEOLOGY

M anganese

Manganiferous deposits are found in chert and cherty clayslate of
the Kamaishi formation at many places, but few worked. Among
them, Otaniyama mine is worked comparatively on a large scale.

Silica stone
Chert intercalated in the Kamaishi formation is worked as silica

stone.
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