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o2 &
[ Si0; | AlOy | FeOp | MgCO,4 Cacosy P,0s | Total
EH|MO aopagiE | 1.68 — —1 2.09| 9.65]| 0.04] 10146
FH5 oo | 6.8 | 2.24| 0.60| 2.59| 80.93| 0.20 | 102. 42

ARAPREN DI, FHEER, BEENZET D, £ RLSNOA LB - E

& () - MEE - R Loflba bIET S

W3R M b g opE K M RO

i # WE R E EREE

Rausellera elatica DUNBAR b
Schubertella simplex LANG X
S. kiugi DUNBAR et SKINNER X

Yaugchienia sp. X
Minojapanella elongata FUJIMOTO et KANUMA X

Codonofusiella paradoxica DUNBAR et SKINNER X
Schwagerina krotowi (SCHELLWIEN) X X
S. ominensis (OZAWA) X
S. guembeli DUNBAR et SKINNER X X
S. guembeli var. pseudoregularis DUNBAR et SKINNER X
S. margheritii DEPRAT X
S. prisca (EHRENBERG em. MOLLER) X
Pseudofusulina vulgaris (SCHELLWIEN) X
P. vulgaris var. watanabei LEE X
P. granum avenae (ROEMER) X X
P. ambigua DEPRAT X e
P. of. tenuissima SCHELLWIEN X
Parafusulina yabei HANZAWA pd X
P. Japonica (GUMBEL) X
P. kattaensis (SCHWAGER) X X
P. kaerimizensis QZAWA. X X
P. splendens DUNBAR et SKINNER X

Pseudoliolina ozawai YABE et HANZAWA X X
Ne hwagerina colaniae QZAWA X
N. margaritae DEPRAT X
Yabeina columbiana (DAWSON) X




20

WCHHPEIITEEICEL, Wed ZATRETHZ LN TE D, WEOEA
JREEAT Y, TRl U < MR KR AT 5 7 & TR E ARl s D JEE L7258 53 70 B AR &
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(2R O H A RERA S O B 1%, KIELOREEFEN PET 573, FIR—HRY

(1926) (2L > THOTOHEENHRE SN TND

Orthotichia japonica HAYASAKA

O. eusarkos subsp. lata HAYASAKA

O. japonica subsp. striata HAYASAKA

Davisiella comoides (Sow) subsp. ?

Enteletes acutiplicatus HAYASAKA

Productus (Echinoconchus) defensus (THOMAS)

Streptorhynchus sp.

Spirifer acutiplicatus HAYASAKA

Meekella gigantea HAYAsAKA

Squamularia. sp.

Orthotetina planoconvexa HAYASAKA

Martinia sp.
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Si0, AlO; | Fe0p | CaCOs | MgCO, | PO, ! Total

0.15 -— — 92.92 2.09 0.029 | 101.26
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(Abstract)

GEOLOGY

The area mapped is located at the southeastern part of the Ashio
massif, in the north of Kwanto plain, central Japan. In this area
upper Paleozoic rocks are extensively developed, and the Neogene
volcanic rocks and Quaternary deposits occur in a small extent.
Geological sequence of the rocks is shown in Table 1.



Tablel

Geological age

Group, formation and member

Lithological characters

.8 | Quaternary
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Neogene
Tertiary

=

.8

g

3

A

2 I
8

2 %

© 3

& g

U

=]

g

5]

=}

[

<

Q

Alluvium
Kwantd volcanic Volcanic ash and pumice
Diluvium ash bed
Kuzuu bed Deposits of limestone
caves and fissures
. Augite andesite and
Volcanic rocks its tuff-breccia
Mikagura formation Chert
. . Coarse and hard
Maki formation sandstone and chert
: Gray, dark gray or
Adoyama formation black cherts
g
e Karasawa Light gray or
o0 limestone gray limestone
3 member
< Nabeyama | Hanetsuru Dolomite
formation dolomite
Yamasuge Black or dark gray
limestone limestones
member
Izuru formation Schalstein
. . Sandstone, clayslate,
Aizawa formathn conglomerate
&
I . Light green, black or
g Nakatsuma formation gray cherts
] Sandsto: layslat
-] . . andstone, cla e,
g Hiroto formation conglomerate
=
. . Brown, gray or
Ohirayama formation hlack cherts




PALEOZOIC

The Paleozoic strata are classified, as shown in Table 1, into the
Tochigi group and Aso group. The greater part of them corre-
sponds to the upper Paleozoic, especially the Permian in age. The
Tochigi group is mostly composed of chert, sandstone, shale and
clayslate, and classified into the Ohirayama, Hiroto, Nakatsuma and
Aizawa formations. The lower part of the Aso group is composed
of limestone, dolomite and schalstein, while the upper of the Aso
group consists mainly of chert, sandstore and clayslate like the To-
chigi group. The Aso group is divided into the lzuru, Nabeyama,
Adoyama, Maki and Mikagura formations. These Paleozoic forma-
tions are all conformable with one another. They are distributed
in a large horseshoe-shaped basin structure opened to SSW, the most
essential component of the tectonic features of this area.

Ohirayama formation The formation, the lowest in this area,
is distributed narrowly in the eastern part. It.is composed of
brown, gray or black cherts intercalating a few amount of sandstone.
The cherts of the Ohira-yama, the type locality of this formation,
are often metamorphosed into crystalline rock of brown color. The
uppermost part of this formation consists of black siliceous clayslate
which gradually changes to chert. Thickness of this formation is
about 200m. It does not include any fossils, so its geological age
is undeterminable. But the stratigraphical relations with the over-
lying formations show that the formation is upper Carboniferous or
lower Permian in age.

Hiroto formation It is distributed in the eastern part of the
area mapped, conformably overlying the Ohirayama formation.
The formation is composed chiefly of the alternation of coarse- to
medium-grained sandstone and sandy clayslate, accompanying thin
chert lenses in many horizons and conglomerate in the lowest hori-
zon. The conglomerate is about 10m in thickness. Its pebbles
are composed mainly of chert. Matrix is arkosic sandstone.
Thickness of this formation is about 1,000m. The formation con-
tains no fossils.

Nakatsuma formation It is distributed widely in the eastern
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part of the area mapped and conformably underlain by the Hiroto
formation. The formation is composed mainly of light green, dark
gray or black cherts. The cherts are generally well stratified and
often associated with intraformational corrugations. Thickness of
this formation is about 700m. The formation contains no fossils
except radiolarian remains.

Aizawa formation It is exposed widely in the central and
northern parts of the area mapped forming the horseshoe-shaped basin
structure, and is conformably underlain by the Nakatsuma for-
mation. The formation is composed mainly of coarse- to medium-
grained sandstones intercalating thin clayslate in alternation of sand-
stone and thin conglomerate. The pebbles of the conglomerate are
mainly chert. Thickness of this formation is about 1,500m. This
formation is generally barren of fossils, but according to S. Y OSHIDA,
Spirifer sp. and Martinia sp. were found from it.

I zuru formation The formation is distributed narrowly in the
central part of the area mapped underlying the Nabeyama formation.
It is composed mainly of schalstein associating with tuffaceous clay-
slate. The thickness is very variable from zero to 200m. The
formation gradually thins out southward and westward. It is con-
formably overlain by the Nabeyama formation and underlain by the
Aizawa formation, and is non-fossiliferous.

Nabeyama formation The formation iswidely distributed in the
central and western parts of the area mapped forming the horseshoe-
shaped basin structure. It is composed of limestone and called the
Nabeyama limestone. The formation is divided into Yamasuge
limestone, Hanetsuru dolomite and Karasawa limestone members based
on its lithic characters.

Y amasuge limestone member : This member consists mainly of
compact black or dark gray limestones intercalating often dolomitic
limestone, dolomite, tuff and shale. The limestone generally well
stratified and occasionally contains concretions of black chert. It
yields many fossils such as Fusulinids, Corals, Crinoids, Brachiopods
and Scaphopods. Fusulinids are extraordinary abundant in various
localities as enumerated in the table of the Japanese text.
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Hanetsuru dolomite member : The member is composed mainly
of gray or dark gray dolomite. The dolomite is generally micro-
crystalline, massive and homogeneous. The maximum thickness is
about 180m. The dolomite yields rarely Fusulinids. But they are
not well preserved.

Karasawa limestone member : The member consists mainly of
light gray or gray limestone. The limestone is generally massive
and contains many concretions of black chert. It yields many Fu-
sulinids as listed in the table of the Japanese text.

Judging from the fossils, the Nabeyama formation represents the
Parafusulina and Neoschwagerina zones, and is thought to correspond
to the middle Permian in age.

Adoyama formation The formation, which is conformably un-
derlain by the Nabeyama formation, is widely distributed in the
central and western parts of the area mapped. It is composed
mainly of gray, dark gray or black cherts intercalating sandstone
and conglomeratic sandstone layers. The cherts are generally well
stratified in banded structure, and often contains thin limestone lenses.
The thickness is about 130m. It is generally barren of fossils
except the radiolarian remains in the reddish-colored chert, but
rarely yields Fusulinids in limestone lenses. From these fossils,
this formation is believed to be of middle Permian age.

Maki formation It is distributed in the central part of the
basin structure in the western part of the area mapped. The for-
mation is composed mainly of coarse and hard sandstone associating
with siliceous sandstone and chert in the basal horizon. The thick-
ness is about 130m. Though the formation yields no fossils, it is
inferred to the middle Permian in age from the stratigraphical re-
lations.

Mikagura formation This formation, the uppermost formation
of the Aso group, is widely distributed in the most central part of
the basin in the western part of the area mapped. The formation
is composed mainly of chert colored with dark gray, black, green or
red, intercalating thin sandstone and clayslate, and limestone lenses.
The chert is associated with the intraformational corrugations. No
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fossils are found in this formation except the radiolarian remains in
the red chert.

NEOGENE TERTIARY

Andesite

Andesites distributed narrowly in the northeastern corner of the
area mapped are composed of massive andesite and tuff-breccia.
The rock types are massive and compact augite andesite of dark
green or dark reddish color. The rocks are intruded into the To-
chigi group, though their geological boundary can not be observed.

QUATERNARY

Kuzuu bed

It comprises the deposits of limestone caves and fissures. They
consist of reddish brown clay, pebble-bearing clay, gravel and cal-
careous sinter, and yields many mammalian fossils. Judging from
these fossils, the Kuzuu bed is a correlative of the Diluvium.

Kwanto volcanic ash bed

The bed which is the so-called“Kwanto loam” covers extensive-
ly, but sporadically the Paleozoic mountain of the area. It is
composed of volcanic ash, volcanic sand, volcanic lapilli and
pumice sand. The thickness varies from 5 to 6m. The bed is
believed to be the uppermost Diluvium.

ECONOMIC GEOLOGY

Limestone and dolomite

The Nabeyama formation, namely, the Kuzuu limestone is one
of the most important resources of limestone and dolomite in Japan.
The annual production of limestone is 1,660, 000 tons in 1956.
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