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F184 | 538,867 0.71) 0.26) 0.22]0.619] 3,829,039 1,374, 771|1, 164,477 101, 440
F194E | 336,710] 0.78 0.21) 0.72]0.013| 2,628,110 701,328|2, 435,162 45, 312
[F204F 101,604 0.68 0.17| 0.41{0.006| 696,096 176,189 422,614 6, 544
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@ 19 4= 11, 225 24 2.30 265, 773 387,503
@ 20 4= 3, 249 21 1.11 68, 970 74,817
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[7]  254F
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IE i1 184F 1,067 0.7 106 12. 04 24.7 0.8 112 126 259
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[@  204F 348 0.4 179 13.72 17.78 0.1 62 52 61
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(Abstract)

I General Remarks

The area of this sheet map comprises the northern part of
Hyogo Prefecture in the Central Japan, locating in the north-
western half of an important metallogenic province, which is
called the Ikuno-Akenobe mining district.

The geological successions and history are summarized in
Table T .

I Geology
1  Upper Palaeozoic

The upper Palaeozoic sediments are divided into the following
three formations, namely the Surugamine, the Akenobe, and the
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Oya, owing to the difference of the rock facies as well as on
the tectonic relations.

The Surugamine formation consists mainly of green phyllite
and sandstone, which is considered to be a metamorphosed facies of
the Akenobe formation. The Akenobe includes phyllitic clay-
slate, clay-slate, sandstone, conglomerate, calcareous clay-slate
and limestone, variable in rock facies in places. The limestone
and the calcareous clay-slate yield the fauna including Brachio-
poda, Crinoid stems and Bryozoa. Crinoid stems are also found
in some coarse—grained sandstone, and indeterminable Fusulinid
was discovered from some calcareous conglomeratic sandstone.
The rocks near Nishidani-village, Shiso—gun are also considered to
belong to another metamorphosed variety of the Akenobe, inclu-
ding compact, gray- white hornfels without marked stratifications.
The Oya is composed of black clay-slate and gray sandstone
with thin intercalations of conglomerate. The upper Palaeozoic
rocks accompanied with elongated bodies of the intrusive rocks
show a banded disposition, trending northeast to southwest with
steep inclinations. This general trend together with the fault
systems of NE-SW or NW-SE direction is of the most improtant
significance to the general geologic structure of the area.

2  Triassic (Miharai-yama Group)

This group is composed mainly of coarse-grained sediments
comprising conglomerate and sandstone with black clay-slate.
It covers the Palaeozoic Oya formation with clino—unconformity.
The fauna of Myophoria spp., Gervilleia spp. and Gastropoda
gen. et sp. indet. were discovered from sandstone members at
several horizons and localities, and some of the fauna is fairly
allied to the Shidaka fauna'’ which have been reported as Triassic.

1) Kambe, N. (1951)



3 Diabasic Rocks

The rocks are generally compact. They are so much altered
that the original textures are largely obliterated, leaving the
relicts of hornblende and monoclinic pyroxene among the altera-
tion products. They frequently bear phyllitic appearance and
partly pass into hornblende schist.

Diabasic rocks are intruded in the Palaeozoic sediments in the for-
ms of dykes or sheets trending northeast to southwest in concordance
with the Palaeozoic structure. The contacts between them are
always sharp, though some hardend effects are observable on the
sediments near the contacts. In some cases belts of green phyl-
lite, black phyllite or quartzite are contained in the diabasic
bodies in parallel with their elongation. At contact with the older
granitic rocks, hornblendes of fresh appearance are newly
formed in the diabasic rocks. The relation of those rocks to the
Triassic formation is obscure in the present area.

4 Diorite~ Gabbro

They range from dioritic to gabbroic in mineral composition
as well as in texture, and show, in places, remarkably schistose
or fluidal structures. The principal constituents are plagioclase
and hornblende with rare pyroxene, and the plagioclase is con-
siderably altered to saussurite and others.

The ultrabasic rock consisting of serpentine, monoclinic
amphibole, pyroxene, tremolitic amphibole, garnet and others
is found in such a small space neglectible in the mapped area.

The dioritic-gabbroic rocks are intrussive in shape of large
masses or small off-shoots into the Palaeozoic sediments, paral-
leling to their northeast-southwest directions. They are distri—
buted largely in two zones; and the one is in particular association



with the diabasic rocks in the south, and the other, with the older
granitic rocks in the north. It is suggested by the mode of
occurrences of the dioritic-gabbroic rocks that the rocks have
been intruded after the diabasic rocks. Some contact—-metamorphic
phenomena by the older or the younger granitic rocks are
conceivable on the diroitic-gabbroie rocks near the contact. The
relation of this rocks to the Triassic sediments is not obser able.

5 Older Granitic Rocks

Those rocks are, generally, coarse-grained, greenish gray in
colour and in some places porphyry-like in texture. The relative
proportions of the felsic mineral to the mafic are various, being
richer in mafic minerals, close to the basic rocks. Under the
microscope, they are, as a rule, cataclastic or mylonitic in the
extreme case, in structure. The feldspar shows neither graphic
texture nor zonal structure.

They are intruded in the Palaeozoic sediments and the basic ign-
eous rocks being disposed alternatively each other in a banded zone.
The sediments are, as a rule, not markedly changed in character
in contact with the rocks under consideration, while the basic
rocks are metamorphosed distinctly into more acidic facies, close
to the latter; the inclusions of the basic rocks are not uncom-
monly contained in the granitic rocks. In the neighbourhood of
the younger acidic rocks, the feldspar in the rocks under consi-
deration is turbid at the core, but fresh at the margine, and in
some cases, cutted by veinlets of quartz. The relation of these
rocks to the Triassic sediments is not observable.

6 Granite of Unknown Age

It is coarse—grained, pink-coloured, and more homogeneous
and more altered than the younger granitic rocks.



7  Tertiary? (Okutani formation)

It crops out in various, separated and limited areas under
the tuffaceous rocks or the andesites in the western half of the
mapped area. The formation consists of black shale, sandstone
and conglomerate, and is frequently of tuffaceous nature. It is
considered to belong to the Tertiary age from the lithological
similartities to the Tertiary formations known in the adjacent
district on the north of the area.

8 Tuffaceous Rocks

The tuffaceous rocks consisting of acidic tuff and tuff-breccia
are developed covering the Tertiary formations as well as the
older rocks in several places.

9 Dyke Rocks of AndeSite or Porphyrite

There appear many, small dikes in the area mapped. They
are of andesite, dacite or porphyrite.

10 Altered Andesite

The altered andesite or propylite is commonly greenish dark
gray in colour, undergone with some silicification, carbonitization
and chloritization. Mafic constituents are obliterated beside
monoclinic pyroxene. Near the contact with the younger granitic
rock it turns dark purplish in colour and contains newly formed,
minute flakes of biotite, scattering in the ground mass, which
indicates that the effusion of the andesite in some part preceded
the intrusion of the younger acidic rocks in a part.



11 Rhyolite

The rock is porphyritic with phenocrysts of quartz and pink-
coloured feldspar in gray ground mass. Mafic constituents are bio-
tite or hornblende, but the have been largely altered to chlorite,

The volcanism played seems to be partly before or after the
intrusion of the younger granitic rocks in the time, the rhyolite
is intrussive in some places and is assumed lava flows in others.

12 Younger Granitic Rocks

They are generally medium-grained, granitic or porphyritic
in texture and vary from granite to quartz diorite in composition.
On some andesites and sediments, as mentioned above, contact
phenomena are exhibited by intrusion of the younger granitic
rocks.

Those younger granitic rocks are different from the older
granitic rocks, in the following characters : a) irregular forms
of intrusive bodies without banded zones, b) more remarkable
in contact metamorphism, as compared with that of the older
granitic rocks. c) either of quartz and plagioclase are generally
fresh and show no cataclastic structure, though weak wavy
extinctions are observed in an exceptional case, d) orthoclase
is, in general, pink in colour, showing often a micrographic
structure with quartz, e) plagioclase shows frequently a zonal
structure.

13 Felsitic Rock

This is hard and compact, containing a small amount of
phenocrysts of albite and quartz. It may be assumed that the
rock has an intimate relation to the Younger granitic rocks in



the age of intrusion and genesis from the following evidences :
a) the rock is generally pink in colour, simillar to the younger
granitic rocks : b) in small bodies of the younger granitic rocks,
texural transitions from granite porphyritic to quartz porphyritic
are observable, and «c¢) the distributions of the felsitic rock in
field are arranged in the direction of NW-SE together with some
younger granitic bodies.

14 Quartz porphyry

This is exposed at the marginal part of the younger granitic
rocks or as independent stocks. It is characterized by large
phenocrysts of quartz and feldspar.

15 Basalt

Thisis exposed as lava flows. It is hypersthene-augite-olivine
basalt and is dark gray in colour, fresh and compact without
remarkable phenocrysts. It contains the fragments of an acidic
rock.

16 Andesites

The andesites occur as lave flows covering the vast area in
the northwestern part of the mapped area. The lavas of fresh
andesite are divided into two types, the Tendaki and the Hyo-
nosen.

The Tendaki lava is olivine-bearing augite andesite and is
dark gray in colour; the Hyonosenisolivine-bearing hypersthene-
augite andesite showing gray in colour.

17 Alluvium

Alluvium occupies the tributaries of Oya, Akenobe, Takinoya,



Mikata and Hikiwara rivers and is composed of sand or gravel
of the several rocks as described already.

. Economic Geology
1 General Remarks

Two directions of NE-SW and NW-SE are of the important
significance on the general geologic structure as well as to the
structural control of ore deposits in this area. The country
rocks of metallic ores are principally phyllitic slate and fine-
grained diabasic rocks, and nonmetallic ores are deposited in
rhyolite.

2 Akenobe Mine

Two types of the ore deposits, namely, hydrothermal veins
which are characterized particularly with the copper-tin contents
and “Kieslager” the cupriferous pyrite deposits in bedded forms,
are worked in the mine.

(a) Veins: — Numerous copper—tin veins running in parallel
arrangement appear in the mine. The ores are of complex
mineral composition in which principal constituents are chalco-
pyrite, bornite, cassiterite, wolframite, zincblende and galena,
other minerals being scheelite, native bismuth, bismuthinite,
pyrrhotite, fluorite, siderite, quartz, chalcedony and topaz.
Pyrite is extremely poor, although some veins are abundant in
arsenopyrite. The country rocks of the veins are the diabasic
rocks or the phyllitic rocks of the Palaeozoic formations, In the
central and eastern part of the mineralized area the veins have
general strike of NW-SE and very steep inclination to NE in the
diabasic rocks. The veins are characterized with copper-tin in
the central part, and with chalcopyrite, zincblende and galena



in the eastern part. In the western part of the area the phylli-
tic sediments are developed as country rocks and the veins turn
their direction westwards, increasing copper contents. And in
the more western part the veins are characterized by zincblende
and galena, and turn their strike and dip further to NE-SW
and NW, which coincide with the trends of the country rocks.

There appear Otate veins. about 3.5Km to the southwest
of the Akenobe area. The principal vein strikes NW., dipping
50~ 60" southward. The vein contains principally gold and silver
at the upper horizons, becoming richer in copper at the middle
and in zincblende at the bottom.

(b) Kieslager : — The Minamidani deposits belong to this
type and show bedded forms. The ore deposits are found espe-
cially in the green phyllite, although there are poor ores in the
black phyllite or in the diabasic rocks. The ores are cupriferous
pyrite associated with magnetite, pyrrhotite, galena, zincblende,
lievrite (?), chlorite, epidote, thulite, quartz and others. The
ores become quartzose and finally to quartz masses on the
margin of the ore bodies.

3 Tochihara Mine

The deposit occurs on the southwestern corner of the mapped
aread. Alunite is found in the rhyolite as massive replacement
which is surrounded by pyrophyllite ores.
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