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Fig. 2. Sketch map and vertical section of the reef containing ranganese
minerals.

a: Foliation, b: Folding axis, c¢: Spessartine-manganoan
cummingtonite rock, d: Quartz vein, e: Pyroxmangite-rich
rock, f: CQCarbonate, g: Quartz-rich biotite-garnet gneiss, h:
Kanoite-bearing seam.
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Fig. 3. Optic orientation of kanoite.
difference in ionic radii of Mg and Mn?+, the latter graphically showing those for related

X-ray powder data obtained by diffracto-  phases. X-ray powder data for kanoite are
meter method are given in Table 3 and Fig. 4,  closely related to those for ferropigeonite
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Table 3. X-ray powder pattern of kanoite. (Mormoro & GUveN, 1968), similar to those
I, dors (A) | deure (A) Kl for clinoenstatite and synthetic monoclinic

0bSs. aicC. » »
¢ MnSiO, as just stated, and comparable re-
% ggl 22% (éég) motely to johannsenite. The observed dif-
: ' (200) fractions were satisfactorily eliminated from
5 4.447 4.446 (111) y
lg gggg gggg (131) the X-ray powder data obtained for the mix-
: ' (021) ture of kanoite, spessartine and manganoan
100 3.211 3.211 (220) . . .
%0 3 021 3.022 (321 cummingtonite after the confirmation of good
80 2.921 2.926 (311) correspondence.
28 gg;g gg}/g E%fl’)?% Although the extinction rule deciphered
40 9.493 9 493 (002) from the indices allocated to observed dif-
20 2.462 2.463 (221) fractions leads to many possible space groups,
5128 g%}/ gggg %“;’B the appearance of (121) suggests the space
30 2.144 2.147 (331) group to be P2;/c from the supposed iso-
25 2.049 2.050 (402) structural relation to clinoenstatite, provided
1? gggg %841‘3 %gié% that the mineral ought to have a space group
5 1.826 1.826 (331) hitherto known in pyroxenes.
10 1.809 1.808 (510) .
10 1.786 1.788 (132) Chemﬁcai Analys@s
5 1.732 1.732 (421) ,
40 1.627 1.629 (531) Electron microprobe and supplementary
%8 i Zgg iigg Eggg% wet chemical analyses of kanoite are given in
30 1.392 1.393 (531) Table 4 in which those of associated spes-
sartine and manganoan cummingtonite are
also tabulated. The calculation on the basis
(310)
{721}
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Fig. 4. X-ray powder patterns of clinopyroxenes.
1. Johannsenite (Ca ;sMg osFe osMn 4;) SiO; from Borieva deposits, Bulgaria. JCPDS
Card No. 18—299, 2. Synthetic MnSiO; (Aximoro & Svowno, 1972), 3. Kanoite
from Tatehira, Hokkaido, Japan, 4. Synthetic clinoenstatite, JCPDS Card No. 19
—769.
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Table 4. Chemical composition of kanoite, manganoan cummingtonite and spessartine.

1 2 3 4 5 6
Si0, 49.87 50.59 50.14 50.20 54.27 36.13
ALO; 0.04 0.04 0.03 0.04 0.19 26.77
Fe,O; _ —_— — 0.39kx N u..-—
FeOG 3.06% 3.15% 3.11% 2.64%k* 2.94% 1.93%
MnO 31.16%* 31.21%* 31.19%* 31.1g#* 18.39%* 39,94%%
MgO 15.01 15.17 15.06 15.08 20.04 1.53
CaO 0.58 0.59 0.65 0.57 0.48 0.67
Na,0 — —_— —_— 0.03#+ —_— ——
K.,O — — e 0.(Q3%k* e e
Total 99.72 100.75 100.18 100.17 96.31 100.97

Numbers of ions on the basis of 6 oxygens for kanoite, 23 oxygens for manganoan
cummingtonite and 24 oxygens for spessartine.

1 2 3 4 5 6
Si 1.972 1.977 1.973 1.973 7.932 5.882
ALV 0002 1-97% | 00051979 | 90011974 | 009 0.033]7-965 | - 17g/6-000

1.987

AlVI R R R i — 3.867 4.000
Fes+ — — — 0.012 — 0.133} :
Fez+ 0.101 0.103 0.102 0.087 0.359 0.130
Mn 1.043 1.033 1.039 1.040 2.277 5.507
Mg 0.885( 2093 | 0.ge3r2:04* | 08832091 | o3, .o | 4.366(7077 | 0l372r6-125
Ca 0.024 0.025 0.027 0.024{"" 0.075 0.116
Na R — — — 0.002 e — S—
K —_— e — 0.002 —_— —_—

Analyses 1-—3, kanoite; 4, average of anal. 1 to 3; 5, manganoan cummingtonite; 6, spessartine.

¥ : Total Fe as FeO,
S. Irzumr),

*k ¢ Total Mn as MnO,

of O=6 leads to the empirical formula as
tabulated proving it to be a member of
pyroxene. If expressed by the end member
molecules, it becomes Wo,En, ;Fs,[MnSiO,];;,.
Thus the ideal formula of kanoite is (Mn?t,
Mg),[51,04] or Mn2+*Mg[Si,O4].

Concluding Remarks

The chemical analyses, X-ray powder and
optical studies of this mineral warrant it to
be a new clinopyroxene with the ideal formula
(Mn?+, Mg),[Si,O4] and probable clinoen-
statite structure.

The author wishes to call this mineral
kanoite in honour of Dr. Hiroshi Kano, Pro-
fessor of Petrology, Akita University, for his
eminent contribution to the studies on meta-
morphic rocks forming the basement of the
Japanese Islands. The present mineral and
name have been approved by the Commission
on New Minerals and Mineral Names, I. M.A.
Type material is preserved at Shimane Uni-

*kk : are obtained by ordinary analytical method (analyst :
Anals 1-—3, 5 and 6 by EPMA (analyst : K. Tazaxi),

e : Not determined.

versity, Matsue, Shimane Prefecture, and De-
partment of Geology, National Science Muse-
um, Tokyo, Japan.
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Explanations of Plate

a, b: Polished surface of hand specimen of the rock containing kanoite.

¢: Photomicrograph of kanoite. [/polar.

d: Ditto,polars.
polysynthetic twinning.

C: CQCarbonate, C. v.:

Kanoite and spessartine constitute granoblastic structure.

Kanoite shows

Carbonate vein, Cum: a mangancan cummingtonite, G: Galaxite,

K: Kanoite, P: Pyroxmangite, S: Spessartine, T: Tephroite.
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