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The Alunite Deposits in Japan
by Shuichi IWAO

Résumé

.

1. The alunite ore in Japan, which had been used for many years solely as
a raw material of potash-alum and aluminium sulphate, became one of the very
important sources of potassium and aluminium with the outbreak of the China-
Affair and the succeeding World War II. After World War II the aluminium
industry in Japan has not been in operation and the ore has been almost entirely
neglected by chemical industry.

2. The deposits are widely scattered from Hokkaido to Chugoku. Typical
deposits are those of Ugusu, Nishina and Funabara on the Izu Peninsula, Shokozan
in Hiroshima Prefecture, and Tochihara in Hyogo Prefecture.

8. The alunite deposits in Japan are of the shallow seated epithermal repla-
cement type and without exception occur in the voleanic rocks of late Mesozoic or
Tertiary age.

4. 'They are characteristically zoned ; from the surface downward are zones of
silica rock, alunite, clay and original rock. Some parts of the altered zone are
worked for silica, kaolinite, or pyrophyllite,

5. The high grade ore is chiefly composed of alunite; low grade ore contains
a counsiderable amount of quartz, and clayey minerals such as kaolinite, pyrophyl-
lite and diaspore. Iron sulphides, native sulphur, rutile, hematite and limonite
are the most common accessories; sometimes topaz or zunyite is found as a minor
ingredient.

The appearance of the ore is much varied, depending on the grain size, texture,
and grade of ore. For example, the ore of Ugusu is somewhat coarse grained, white
creamy yellow or pale brown in colour, while the ore of Shokozan appears compact,

wax-lustred, and pale pink.

6. Chemical compositions of the typical ores from several localities are
tabulated below.

8i0; AlO; Fe;0p MgO (a0 Nag0 K.0 HO0— H,04 S0, Total
63.18 10.60 6.58 1.08 1.28 6.92
Ugusu 54.11 17.95 1.65 1.79 1.94 0.24 15.21
42.22 23.5¢ 0.21 1.82 2.91 21.32
(40.98 2114 1.39 1.02 8.3¢ 0.05 7.3 19.27 101.05
Nighina ) }
l0,54. 33.87 0.16 0,06 0.8% 4.00 1,10 0,10 13,02 03 .83 90,86

59.72 14 63 2.57 0.54 0.48 068 3.19 0.256 18.36 14.39
Shokozan 17.32 8150 0.25 0.85 0.18 0.66 7.38 0.25 41.563 27.51
1,14 37.55 0.10 1,18 033 093 863 0,13 49.64
0

Tochibara 44.92 21.19 0.51 0.22 0.44 1.39 0.20 6.40 19.52 99,77

ot
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7. The ore of the highest average grade is from Tochibara (ALO, 232), and
the next highest from Nishina and Shokozan (A1,0, 19%). The three largést
deposits are :

Ugusu (absut 80,000,000 metric tons),
Fukuyawa (about 10,000,000 motric tons),
Nishina (about 8,000,000 metric tons).

8. There are two different kinds of deposits in Japan ; the regular mushroom
shaped type and the irrcgular, massive type. The deposits of Ugusu, Asariyamn
and a part of Fukuyama are of the mushroom type and the deposits of ~hokozan
and Fukuyamt are of the irregular massive type. Other deposits such as Nishina
and Funabara arc of an intermediate type. This difference is mauinly of primary
shape of the ore body aund partly of degree of dissection,

9. The mineral association in the Ugusu type deposit is very simple, while in
the Shokozan type it is somewhat complicated, having the character of telescoped
ore.

10. By comparing the chemical ecompositions of alunite ore with the associated
altered rock as well as with the original rock, the migration of components in the
course of ore formation seems to bave heen;

(a) Total subtraction of CaO, MgO, and subtraction of a greater part of
FeOQ, Fe,0, from the clayey, alunite and silicified zones.

(b) Subtraction of alkalies from the clayey and silicified zones, addition of
the alkalies to the alunite zone, making the increase in K. O/Nu,0 ratio.

(e) Removal of Al,O, from the silicified zones.

(d) Residual of TiO, in every zone.

(e) Residual of ALO, in clayey and alunite zones.

(t) Fixing of SO, in alunite-zone.

(g) Fixing of H,O in clayey zone.

(h) Addition of SiQ, in silicified zone.

(i) Fixing of T and CI.

As a net resnlt, the componen's, in ferms of oxides, such as S0,, H,0, F, Ci,
and a part of Si0Q, wire addel from the outside, a greuter part of Na,O, and a
small part of K,0 were removed.

11. The ore forming agent may have been an ascenling hydrothermal sulphuric
solution of voleanic origin.

12. Tt must be notel that th» deposits in the northeast area including the Izu
peninsula have a small K,O/Na,O ratio, while those in the Chugoku aren have 2
high X,0/Nu,0 ratio, suggesting :ome differences of geologic condition between the
two areas as related to the formation of the deposits.

1



The Geologieal Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Repc;rts
of the Geological Survey.

Hereafter all reports will be published exclusively in the Reports
of the Geological Survey of Japan, The currently published Report
will be consecutive with the numbers of the Report of the Imperial
Geologieal Survey of Japan hitherto published. As a general rule
each issue of the Report will have one number, and for conveni-
ence's sake, the following classification aceording to the field of

interest will be indicated on each Report.

a. Geology.
A, Geology & allied b. Petrotology and Mineralogy.
¢. Palacontology.
BE1EnGes I d. Voleanology and Hotspring.
e. Geophysies.
f. Geochemistry.
© a. Ore deposits,
I b, Coal.
| ¢, Petroleum an) Natural Gas.
B. Applied geélogy Sod Und'erground water,
e. Agricultural geology.
Engineering geology.
f. Physical prospecting.
Chemical prospecting & Boring.
C. Miscellaneous
D, Annual Report of Progress
Note: Besides the regularly printed Reports, the Geologieal
Survey is circulating mimeographed copies of Preli-

minary Reports for the present time,
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