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Welinite from the Oritate mine in Kumamoto Prefecture, Japan

Tetsuo Minakawa

Abstract

Welinite has found, as the fourth occurrences in Japan, from the Oritake bedded manga-
nese ore deposit in Kumamoto Prefecture, which is embedded in the low grade metamorphic
chert in the Southern Chichibu belt. Welinite occurs in rhodochrosite-manganoan clinochlore
veins cutting Chocorate ore composed of hausmannite, tephroite and rhodochrosite, and as
fine grain up to 10 # m in diameter. It is yellowish brown to brown in color under the micro-
scope. Chemical analysis by EDS gave SiO, 13.48-16.02, FeO 1.11- 2.90, MnO 56.74-58.18, MgO
0.63-1.10, WO; 16.66-22.32, Na.O 0.16-0.53wt%. There is slightly posibility of the substitution
of W for Si. Welinite seems to have occurs as alteration products of tephroite and was formed
by an interaction between tephrite and WO; bearing hydrothermal solution as follows: equa-

tions (1) and (2).

(1) 4aMnMnSiOy = 10Mn.0; + 4Mn.SiO, + O,
(2) 3Mn.SiO + WO, + H,O0 — MnsWSizOn(OH)z + Si0;
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Fig.1 Map showing location of the Oritate mine

and distribution of granite bodies in outer
zone (after Karakida et al.,1992)

%: Oritate mine, black areas: granite body,
parallel line area : Southern Chichibu belt.
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Fig.2 Distribution of manganese ore bodies in the
Oritate mine (after Yoshimura,1967)

A,B,C,D: Ore bodies.
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Fig. 3

Photograp(1) and photomicrograph(2) showing occurrences of welinite from the Oritate mine.

l,seale = Imm, 2, open nikol, scale=lmm, W:welinite, Mc:manganoan clinochlore, T: tephroite

R: rhodochrosite
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Table 1  Chemical compositions of welinite from
Oritate mine.

1 2 3 -4 5
Si0: 1443 1602 1590 13.85 13.48
FeO 1.11 2.90 2.54 2.07 1.83

MnO | 5818 57.69 57.57 5701 56.74
MgO 082 063 0.8 110 094
Ca0 0.00 000 000 000 0.00
WOs | 2232 1761 16.66 2092 21.83
Na:0 041 016 053 044 035

(H:0) 335 409 594 461 483

Total| 96.65 9501 9406 9539 95.17

Cation numbers on the basis of (O,0H)=14
Si 1.776 1.902 1.845 1.678 1.627
Fe 0.111 0285 0244 0212 0.181
Mn | 6.068 5793 5.653 5.865 5.809
Mg | 0155 0114 0153 0204 0.174
Ca 0.000 0.000 0.000 0.000 0.000
W 0.895 0.684 0634 0832 0.864
Na 0.102 0.042 0.125 0.102 0.087

(H) 2752 3.896 4.594 3735 3.892

Cation numbers on the basis of total cations = 9

Fig. 4 Back-scattered electron images of welinite S 1756 1.941 1919 1.698 1.675
from Oritate mine.

A: welinite in rhodochrosite-clinochlore veins, Fe 0.110 0291 0254 0215 0.186
B: zoned welinite showing the substitution of Mn 5.995 5911 5.879 5936 5980
f)l‘ + Fe and .‘.\‘ + ¥lg, ( welinite c(?('..\usung.’,: Mg 0153 0116 0159 0206 0.179
with tephroite, Chemical composition of
number's points are shown in Table 1 and Ca 0.000 0.000 0.000 0.000 0.000
Table 2 W 0.885 0.698 0.659 0.842 0.889
Na 0.101 0.043 0.130 0.103  0.090
YA VHE—E= v A Yy /e THcBARICD (H) | 2719 3973 4777 3780 4.007

AEhikF7oaEELTwa YY) Y HERL (H:0) by difference
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Fig.5 Relation between Si number vs. W, Fe and Mg numbers in ralstonite from Oritate mine.
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Table2 Chemical compositions of associated minerals
with welinite.

7 8 9 10 11
Si0: 2920 2834 29.85 30.80 0.00
ALO, 061 000 1696 1663 0.00
FeO 203 212 194 113 005
MnO | 6485 6730 1225 1129 5641
MgO 148 0.62 2501 2637 046
Ca0 000 000 006 000 004
Na.0 000 030 000 002 000
H.0 - - 1393 1376 -
Total | 98.17 9838 86.07 8624 56.96

7,8:Tephroite, 9,10: Manganoan clinochlore, 11:Rhodochrosite
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Braunite

Caryopilite
Hausmannite
Rhodochrosite
Tephroite
Alleghanyite
Pennantite
Welinite

I first stage (primary minerals), II:secondary stage(chocolate ore),

MI:last stage(hydrothermal stage)

Fig.6 Generalized paragenetic sequence for Chocolate—ore formation.
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