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Abstract : The Minamishiraoi Kuroko-type barite deposit is located in the Green Tuff
region of Southwestern Hokkaido. The deposit is hosted by thick (up to 1,700 m)
sequences of Middle Miocene andesitic to felsic lavas and pyroclastics with minor
dacite and intercalated mudstone. The deposit consists of an upper massive strati-
form barite orebody, lower barite-bearing silicified breccia, and a footwall alteration
zone. The massive barite orebody is 100X 100 m in size and an average of 5m in
thickness. The barite-bearing silicified breccia consists of networks, disseminations,
and veins of barite, pyrite, marcasite and chalcopyrite.

The footwall alteration zone consists of clay minerals (Kaolinite, nacrite, dickite,
montmorillonite, illite/montmorillonite mixed-layer minerals) and sulfides (pyrite,
marcasite, chalcopyrite, sphalerite, tetrahedrite and galena). Nacrite, dickite, illite/
montmorillonite mixed-layer minerals, which are associated with pyrite and
chalcopyrite, are distributed in the central part below the barite-bearing silicified
breccia, whereas kaolinite and montmorillonite, which are associated with marcasite
and sphalerite, occur in the peripheral part. These clay-sulfide distributions indicate
that the Kuroko-type mineralization and hydrothermal alteration proceeded simulta-
neously, or at least the time interval between both events was short enough to
maintain similar geothermal gradients in the submarine hydrothermal system.

The contemporaneity of mineralization and hydrothermal alteration is supported by
K-Ar age date of illite/montmorillonite mixed-layer minerals. The K-Ar age deter-
mination on the mixed layer minerals gives an age of 12.5F.6 Ma. This age falls
within the range of K-Ar ages for mixed layer minerals from other Kuroko deposits
in the Hokuroku district. The K-Ar age of the Minamishiraoi mixed-layer is
convincing evidence that significant radiogenic argon was retained by the mixed-layer
minerals, and also argue against a post depositional hydrothermal event which could
have erased the age signature. :
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Fig. 2 Geological map of the Minamishiraoi deposit
1. Terrace deposit (Pleistocene) 2. Shikotsu pumice tuff (Pleistocene) 3. Fukazawa felsic tuff (Late to Middle Miocene)
4. Barite bed 5. Barite-bearing silicified breccia (red to gray colored) 6. Ditto (dark gray colored) 7. Kaolin bearing clay
8. Mixed-layer bearing clay 9. Altered Bifuegawa andesite 10. Fault 11. Barite vein 12. Drill hole sites from which
samples were obtained. 13. Sampling points for clay 14. Sampling points for barite )
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Fig. 3 Northeast-southwest section (A-A") of the Minamishiraoi deposit
1. Terrace deposit (Pleistocene) 2. Shikotsu pumice tuff (Pleistocene) 3. Horohoro andesitic lava (Late Miocene)
4. Fukazawa felsic tuff (Late to Middle Miocene) 5. Barite orebody which had been mined out 6. Upper mine level
7. Main mine level 8. New mine level 9. Barite bed 10. Barite vein 11. Fault 12. Barite-bearing silicified breccia
13. Altered Bifuegawa andesite 14. Dark gray siliceous breccia  15. Dickite-illite/montmorillonite zone
16. Nacrite (dickite)-illite/montmorillonite zone 17. Kaolinite-montmorillonite zone  18. Chlorite/montmorillonite zone
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1. Kaolinite 2. Nacrite 3. Dickite + nacrite 4. Dickite .

AB,, Af, : Three basal EG-treated XRD reflection peaks (I, at 5.1-7.6° 26, I, at 8.9°-10.2° 26, and [;
at 16.1°-17.2° 26) are sensitive to the variation of the degree of ordering and illite-layer contents of
illite/montmorillonite mixed-layer minerals. The angular differences are represented as A@;=1l,—
l;and AG;=13—1,.

S : Degree of ordering of mixed-layer minerals (Reichweite)

The numerical values on the S=0 to S=2 curves represent illite layer ratios of mixed-layer

minerals (Watanabe, 1981).
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S : Sphalerite type (sphaleritetgalena®
pyritetmarcasite)
C : Chalcopyrite type (chalcopyrite®
sphalerite*galenatpyritet
marcasite)
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Fig. 12 Amount of illite layer in illite/montmorillonite mixedlayer minerals which coexist with

B type, S type, and C type sulfide asasemblages.
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Histgram of mixed-layer mineral spe-
cies which coexist with pyrite and
marcasite.
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Fig. 14 Amount of illite layer in illite/montmorillonite mixed-layer minerals which coexist

wich pyrite and marcasite
1. Pyrite 2. Pyrite + marcasite
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Table 2. Chemical compositions of clay.
Solid circles represent kaolin rich clays, open circles are mixed-layer minerals rich clays, and
semi-open circles represent clays which contain both kaolin and mixed-layer minerals.

Sample Na,0 (%) K,0 (%) Mg0 (%) ca0 (%) Sr {ppm) Ba (%) Fe* (%) Cu {ppm) Zn {(ppm) Pb (ppm) HZO_ (%)
Bifuegawa
andesite 2.74 1.19 3.14 7.81 185 0.00 2.10 4 79 8 0.36
K-M
56/5
070.5m 0.03 0.30 0.05 0.06 735 0.08 12.44 98 55 114 2.47
57/1
O44m 1.22 0.61 1.43 3.23 205 0.44 7.06 216 1413 163 5.15
57/2
®47m 0.02 0.00 0.10 0.06 230 1.73 5.66 40 1447 116 2.81
N(D)-I/M
57/2
| O61m 0.14 0.98 0.33 0.47 290 1.78 11.48 100 1665 224 3.90
—
= 57/6 )
‘ @47m 0.09 0.08 0.10 0.08 145 0.77 11.10 257 3008 602 4.66
57/6
®54.5m 0.06 3.22 1.17 0.53 905 1.76 3.50 107 1568 223 5.07
D-1
57/8
@54 .5m 0.04 0.14 0.17 0.15 250 3.46 7.86 1250 5002 836 2.68
56/2
O60m 0.04 1.06 0.18 0.09 105 0.22 6.80 48 199 44 1.63
56/2
0O78.5m 0.12 0.06 1.96 0.97 165 0.03 7.14 28 120 18 10.13
57/8
O81m 0.06 3.13 0.20 0.02 60 1.22 6.55 559 78 186 1.86
57/9
S47m 0.03 0.03 0.04 0.03 40 10.66 14.10 50 206 44 4.64
CH/M
57/1
®@84m 0.04 0.41 2.13 0.24 40 0.07 7.46 10 40 26 2.86
57/8
O97m 0.02 0.20 8.66 0.03 300 0.04 6.83 915 9123 1220 5.41
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Fig. 15 XRD patterns of samples for chemical analyses
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Fig. 16 Degree of concentration of Cu, Pb, and Zn in clays.
The values are normalized by Fe contents.
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