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Abstract : Ore deposits potentiality is calculated by the probability distributions of
occurrence related to mineralization for a possible deposit model. Since the size of ore
deposit is small for the targeting of exploration, we use the mineralized area which
includes a spatial group of ore deposits and mineralization occurrences related to ore
deposits like alteration halo.

The distribution of seven classes of mineralized and unmineralized features was
extracted from the 262 column of drill holes in the Hokuroku district of 40 times 40-km
square. The 6 classes as the mineralization features are the kuroko-bearing column,
the lead-zinc mineralized column without kuroko, the gypsum-anhydrite-bearing
column without kuroko nor lead-zinc mineralization, the barite-bearing column
without kuroko, lead-zinc mineralizations, nor gypsum-anhydrite, the pyrite vein-
containing column without kuroko, lead-zinc, gypsum-anhydrite, nor barite, and the
pyrite-bearing column without any other mineralization features in the descending
order of the classes. The seventh class is no mineralization feature with or without
the strong alteration. The distribution of the six mineralization classes is closely
related to the distribution of kuroko deposits. Most of all the column of drill holes in
the Hokuroku district belong to both the upper part of the footwall and hanging wall
of bedded kuroko deposits. The age of these rocks are mostly of upper Miocene age
which includes kuroko and post-kuroko hydrothermal activities. The spatially close
relationship between the kuroko and post-kuroko mineralization suggests the hydro-
thermal activities occur through the geologically same path during upper Miocene age.
Consequently, the mineralization features of each column can be averaged to show
plan distribution of ore deposits in the Hokuroku district.

There exists the well-known sodium depleted zone around a spatial group of
kuroko deposits. A previously defined bimodal distribution of Na,O for mineralized
and barren zones was tested in the case of the Fukazawa kuroko deposits. The low
sodium group from 36 drill holes arond the Fukazawa deposits forms 1.5 times 3.0-km
elliptic halo zone. The low sodium occurrence was used as the control mineralization
zone of the Fukazawa deposits for the probability computation in the Hokuroku
district with 174 drill holes for the chemical analysis. The high probability areas of
mineralization calculated by Bayesian statistics well correspond to the distribution of
the known kuroko deposits with some areas of unknown deposits. Other distributions
of mineralization features were also tested and found the well-splitted bimodal
distribusion of occurrence for sericite and gypsum-anhydrite by the data of X-ray
powder diffraction from 165 drill holes of the same area. Sericite is enriched up to
2.15 km and gypsum-anhydrite up to 3.5 km from the centroid of the Fukazawa area
as the control mineralized zone of the Hokuroku district. Making the sodium,
sericite, and gypsum-anhydrite occurrences overlap using Bayesian statistics, the high

* BB Keywords : kuroko, potentiality, probability distribution,
** U.8.G.S. mineralization class, post-kuroko hydrothermal activity
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probability area of mineralization was also estimated and well corresponded to the
known kuroko deposits. Only one known deposit that is much smaller than the
control deposits is missed. Several large areas that are favorable centers of
undiscovered deposits and other areas that are unlikely centers of deposits are also
identified. From this result using the size of mineralization area of Fukazawa
deposits, it is suggeted that there are four to five areas of the potentiality of the
number of undiscovered kuroko deposits in the Hokuroku district. In case that they
have the same size of tonnage of the control area, the tonnage potentiality of
undiscovered deposits estimated about 20 to 25 million tons of crude ore in the

Hokuroku district.
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Fig. 1
ore deposits.

Control area showing mineralized zone within radius R centered by the centroid of

Upper right : Frequency distributions for samples taken within the mineralized zone.
Lower right : Frequency distributions for samples taken within the unmineralized zone (or barren
zone) that show the background values.
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Fig. 6 Distribution map of probabilities of centers of kuroko deposits based on sodium
depletion from 174 drill holes measured ICP chemical analysis in the Hokuroku
district controlled by the mineralized zone around the Fukazawa deposits (modified

from Singer and Kouda, 1988).
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Fig. 7 Distribution map of the high values of sericite and gypsum-anhydrite from 165 drill
holes measured Xray powder diffraction data in the Hokuroku district (modified from

Singer and Kouda, 1988).
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Fig. 8 Distribution map of probabilities of centers of kuroko deposits based on sodium

depletion, sericite, and gypsum-anhydrite overlapped through the Bayes rule
computation (modified from Singer and Kouda, 1988).
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Bk FROBIIRMEREEST IHIHER 0.0001).

Table 1 Frequency values of probabilities of
kuroko deposits given in the Figure 8.
Prior probability is 0.0001.

Probability Frequency
of kuroko deposits

00 to 0.0001 10714
0.0001to 0.1 6817
01 to 02 35
02 to 03 37
03 to 04 26
04 to 0S5 61
05 to 06 54
06 to 0.7 60
07 to 08 68
08 to 09 80
09 to 0.9999 385
0999910 1.0 4163
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