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Walframite Molybdenite Deposit of the Santoku
Mine, Chiiseihokuds, Korea.

By

Masao Ishibashi

‘Résume

The Santoku mine is about 20 kilometers south of the city of
Chtish, and immediately south of Suiampo hot spring.

' The rock of the mine area consists of slate, limestone, phyllite

and metadiabase of the Shogen system (pre-Cambrian). These older

rocks are intruded by the Bukkokuji granitic intrusives and dikes

of late Mesozoic age which are exposed over the major areas south

of the district. ’ _

There are three main deposits of almost the same nature, each
of which consists of two mineabple veins parallel to each other; many
papery-thin veins rich in molybdenite run parallel to them. Judging
from the occurrence, shape, texture, paragenesis and wall rock
alteration, all veins are simple hypothermal wolframite molybdenite
quartz veins which filled fractures in the slate in a sheared zone.
HEspecially it is noticed that there are some cloge relations of mineral
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composition between wall rock and vein, amongst which the mode
of occurrence and alteration of the nascent crystals of cordierite are
the most characteristic.

The older rocks in the contact aureoles of the granitic intrusives
have been subjected to thermal metamorphism, and in this mining
area the spotted cordierite biotite slate and hornfels were formed.
The increase of vapour pressure in the residual solution of consolidat-
ing granitic intrusives may have caused the shear fractures at some
parts of surrounding rocks, The cordierite biotite rocks and allied
rocks in this sheared zone had been reconstructed and reerystallized
again and produced more crystalline and schistose rocks. But the
porphyroblasts of cordierite have become unstable and have altered
to pinite. These mineralogical changes in the country rocks seem to
be not only by mechanical but also by chemical action, and that
would be a preceding influence of the-ascending ore solution. The
ore deposits therefore may be expected only in the pinitized zone.

The ore solution ascended into these sheared zones and formed
the wolframite molybdenite quartz veins with a small number of
sulfide and carbonate minerals, and at the same time formed guartz
veinlets with tourmaline, andalusite, apatite or common sulfides.

The general sequence of vein mineral deposition seems apparently
to be: (1) quatz, (2) wolframite, (3) pyrite, (4) molybdenite, (5)
sericite, (6) carbonate mineral and chaleopyrite, (7) chlorite.

But the paragenetic relations and mineral assemblages among
the vein minerals may be considered in four stages of mineralization
and deposition. Each stage has a definite mineral sequence and it

also relates with the alteration of wall rock respectively.

The sequence of mineralization is as follows:

(1): quartz, wolframite, sericite, pyrite, chalcopyrite, apatite,

(2): quartz, pyrite, molybdenite. : ,,

(8): quartz, pyrite, chalcopyrite, bismuthinite, sericite, carbonate. '

(4): quartz, chalcopyrite, pyrite, carbonate, chlorite.

The alterations of wall rocks are biotitization, sericitization
silicification, and chloritization. Among these alterations the biotiti-
zation is the most characteristic one. The altered band of biotite
which is formed along the vein has the sericite rim close to the
unaltered wall rock. Although the biotitization has been accompanied
with some silicification, there are no conspicuous evidences to indicate
that any intense addition or subtraction of materials between the
wall rock and ore solution has occurred. It would be chiefly a
rearrangement of the original constituents in the wall rock resulting
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from the catalystic actions of some volatile components—mainly water,
halogenes, or carbondioxide—which might be emanated from the ore
solution passing through the fissures.

It would be possible to consider that the mineralization took
place about at a maximum point of the time-temperature curve of
condition which is caused by the progressive cooling of an intrusive
mass and its contact rock. That is to say, the first stage of mine-
ralization and deposition from wolframite to apatite, with the
gericitization and silicification of wall rock began under the rising
thermal condition. It was followed by the second stage of pyrite-
molybdenite deposition with the biotitization, silicification, and seri-
citization almost at the maximum point. Then it was succeeded by
the third stage of pyrite to carbonate deposition with sericitization
and somewhat of silicification under decreasing temperature condi-
tion, The whole sequence was closed by the following fourth stage
of mineralization with sericitization and chloritization.



