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1,200
300
1,100
850
900

200~ 300
250
30

200~250
150

150~200

A RRINIEL L TESIEOESET, TOMBRE EHILTIHD 2 b0 & L <
2 LI E P, SEAHEMN D R IRAHEM ORI Z VWb D% LY EIFATND.
B - B SBUR L TRIBAEETICAD b O, FliTRELR LTV b0E T
& BRI D ER IR b FIABRE R L THDbNW D, Ok
FNAE2 DAVTRESIL - BEIE - NTHALEHT L2655,

VELEITA TN D,

AE BIENCEBR 840 4 TAEREFITRLOBY Th 2,

£ 3 $r & GRS t B G % & A B ot

H3Fn 25 4 31,238 1.78 556
26 4 45,948 1.97 905
27 % 60,197 1.96 1,180
28 & 81,077 1.96 1,589
29 & 126,823 1.80 2,283
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35 F 186,129 1.79 3,332
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Cu S SiO2 Fe Al:Os CaO MgO Zn
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Au Ag Ti Cr Ge Sb Sn Ba
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As Cd Bi v SOs COz
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(Abstract)

TOPOGRAPHY

The Mishima sheet covers an area lying in the central part of Shi-
koku. This area has chiefly the rugged mountains located in the central
part of the towering mountain range cutting across the main island of
Shikoku in eastwesterly direction and partly the coastal range not far

from the sea on the north coast.



GEOLOGY

The area is divided into two tectonic zones, the Inner and Outer, by
the Median Dislocation Line running in east-west direction on the northern
part of this sheet. The Inner Zone consists of the lzumi group and the
Outer Zone, of crystalline schists of the so-called “Sambagawa meta-

morphic zone”.
Sambagawa metamorphic zone

Stratigraphy: The metamorphic zone is divided into the following
formations
upper Tomisato formation
Minawa formation
Koboke formation
Kawaguchi formation
lower Ooboke formation

The Tomisato for mation consists mainly of spotted black schist, in-
tercalating several layers of spotted green schist, spotted schistose sand-
stone, quartz schist and rarely lenticular limestone.

The Minawa formation is mostly composed of green schist, quartz
schist, and black schist intercalating schistose sandstone. With regard to
the metamorphic grade of this formation, the spots generally increase
their quantities toward upper horizon, but on the contrary, lower horizon
has no spots because of the low grade of metamorphism.  This formation
inserts a great many cupriferous pyrite deposits, especially in the middle
of the formation where the large deposits are found.

The Koboke for mation consists mainly of schistose sandstone, inter-
calating black schist.

The Kawaguchi formation is mostly composed of green schist, black
schist and schistose sandstone. In the beds of green schist several small
cupriferous pyrite deposits are located and sometimes pyrrhotite ores are
found in the deposits.

The Ooboke formation consists of schistose sandstone and schistose
conglomerate, being spread in thin layers.

Structure: There is an anticline plunging west in the north and a
syncline in the south, and consequently the upper formations are distri-
buted in the west and the lower formations occur as the core of anticlinal
zone in the east. There are two faults parallel to the above-mentioned
folding axes and these faults may be derived from the Median Disloca-
tion which may have occurred at the time of Median Dislocation. In
addition, across these faults there is a fault trending towards NE-SW.

M etamor phic rocks: Black schist is mainly of graphite-albite-sericite
schist. In the middle-high grade metamorphic zone, that is the Tomisato
and the upper-middle Minawa formation, albite porphyroblasts are scat-
tered on the schistosity plane showing the spots of about 0.2~0.3 mm
in diameter.

Green schist is found in various combinations. In the high grade
metamorphic zone, green schist showing dark green color is composed
of albite spots and occurs as albite-epidote-hornblende schist consisting
of hornblende, epidote, clinozoisite and others. The aggregation of the
spots in band is occasionally observed. In the middle grade metamorphic
zone, green schist is represented by actinolite-epidote-chlorite schist
carrying albite spots arranged mostly parallel to the schistosity. In the
low grade metamorphic zone, green schist is represented by actinolite-
chlorite-epidote schist carrying graucophane occasionally. Albite never
occurs as spots of porphyroblast.

Quartz schist is observed in many varieties throughout this meta-
morphic zone as follows:

Sericite-quartz schist

Epidote-quartz schist

Hematite-magnetite-quartz schist
Piedmontite-quartz schist
Piedmontite-hornblende-calcite-sericite-quartz schist

Garnet-quartz schist



Schistose sandstone is gray, bluish gray or brown in color. The rocks
belonging to the Ooboke and the Koboke formations are composed of
quartz, sericite and black carbonaceous rocks. In the high grade
metamorphic zone, the rock is composed of porphyroblastic albite, quartz,
sericite and carbonaceous rocks, a few garnets, epidote, muscovite,
clino-zoicite, tourmaline and others.

lzumi group
This group is divided in descending order as follows, within an
observable scope.
1. Upper alternation of sandstone and shale
2. Shale member accompanied with sandstone
3. Lower alternation of sandstone and shale
accompanied with acidic pyroclastic rocks
Fossiliferous strata are absent within this sheet-map area, but this
group presumably corresponds to the lower Hetonaian and the lower half
of the upper Hetonaian of Japanese stratigraphic classification of Creta-
ceous, judging from the occurrence of Inoceramus balticus Bonwm, |. balticus
var. toyajoanus Nacao and MaTtsumoTo, and |. cfr. ezoensis YokovyamMAa
in this group developed in “Kan-onji” sheet-map area, situated on the
northern realm.

Lower alternation of sandstone and shale: This member is mainly
composed of sandstone and shale and occasionally inserted with acidic
pyroclastic rocks, such as tuffaceous rocks, tuffaceous sandstone and
tuffaceous shale. Sandstone is generally dark gray in color, dark bluish
green in the fresh condition and medium to coarse grain in size, consist-
ing almost of quartz and plagioclase. Shale is generally black in color.
Tuffaceous shale affected by the weathering is sepia in color, and rarely
whitish gray.

Sandstone is rather predominant than shale in the lower part of this
member, and intercalations of tuffaceous rocks are frequently observed in
the middle part of this member.

For the sake of complicated structure, lithological sequence and
thickness of this member are hardly established and calculated. However,
the thickness may be estimated to be more than 3,000 m.

Shale member: This member is mainly composed of black shale, but
sometimes of alternations of predominant shale and sandstone, and is
rately intercalated with tuffaceous shale. Tuffaceous shale forms frequently
the onion structure by the weathering.  Sandstone in black shale member
is dark green in color, fine to medium in size, compact and hard, and
forms graded bedding in some cases. The thickness may attain over
500 m.

Upper alternation of sandstone and shale: This member conformably
overlies just described shale member and consists of alternation of sand-
stone and shale in general, but is mainly composed of sandstone in some
places. Sandstoneis fineto coarse-grained, dark gray in color, and turns
greenish brown or brown by the weathering. The basal part of this
member is mainly composed of fine sandstone, and characterized by
intercalation of several layers of acidic tuff of dark gray in color.

Fan deposits

The deposits are distributed on the northern side along the Median
tectonic line toward the west from Kawaguchi, Kawanoe-shi.

They consist mainly of sand and gravel which are usually various
kinds of schists supplied from the hinterland.

Gravels are cobble to boulder-sized and are of angular shape in general.
Although there are none of effective data for the determination of geologic
age, the deposits may belong to the middle Pleistocene.

Alluvium
It consists of sand, clay and gravel, and is distributed along river,
coast and the northern side of fan deposits just described above.



ECONOMIC GEOLOGY

Copper ore

Many cupriferous pyrite deposits are found in the Sambagawa meta-
morphic zone. These deposits occur in bedded form parallel to the
schistosity of the country rocks. The ore deposits are considered to be
syngenetic with the submarine volcanic activities in the Sambagawa
geosyncline, and as a result to be deformed by orogenic movement and
dynamo-metamorphism after the deposition of ores. The ore is massive,
fine-grained and generally associated with the banded ore formed by
impregnation. Ore is cupriferous pyrite, mixed with chalcopyrite, bornite
and zincblende.

Sazare mine is located in Mishima city, Ehime prefecture. The ore
deposits are found in a series of spotted green schist belonging to the
Minawa formation and lie on the south limb of the main anticline called
the Yakushi anticline. Both sides of ore bodies can be traced for distance
of about 2,500 m. In 1960, the Sazare mine milled nearly 186,000 tons
of copper ore grading 1.8 percent copper and 19 percent of sulphur.

Shingu mine is situated in Shingu village, Ehime prefecture. The
ore deposits are found in a layer of non-spotted green schist belonging to
the Kawaguchi formation and lie on the north limb of the Yakushi
anticline. The form of ore body shows a pole having the short strike
and the ore shoot of over 1,200 m, being parallel to minor folding axes
of the country rocks. In 1960, this mine produced 26,000 tons of copper
ore grading 1.6 percent of copper and 35 percent of sulphur.
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