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Howieite and taneyamalite series minerals from the high P/T type manganese ore

deposits and iron-manganese ore deposits in Shikoku, Japan.

Tetsuo Minakawa and Hiroyuki Matsuda

Abstract

Howieite and taneyamalite, manganese rich analogue, were newly found from therteen
manganese ore deposits and iron-manganese ore deposits in Shikoku which belongs to
Mikabu belt, Northern Chichibu belt and Kurosegawa tectonic belt, and have been metamor-
phosed into the blueschist facies to actinolite-pumpellyite facies. Howieite and ferroan
taneyamalite with greenish black in color occurs as fibrous aggregate in hematite +
greenalite + riebeckite + andradite + stilpnomelane + quartz metachert. On the other hand Fe
poor taneyamalite with yellowish green to yellow in color occurs as fibrous or stellate aggre-
gates in braunite + caryopilite ore, associated with ganophyllite, talc and rhodochrosite.
Howieite-taneyamalite series minerals contain up to 8.6wt% MgO and 4wt% Al:Os. Yonoyama
taneyamaite has the highest Mn content , and Hachi howieite is the highest Fe content .
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Location map of howieite - taneyamalite bearing manganese ore deposits and

iron-manganese ore deposits in Shikoku (A), lower map (B) shows localities
in Ino formation of Kurosegawa tectonic belt. (modified from Hada and Yoshikura, 1991).
Numbers of locality are shown as same number in Table 1

List of howieite and taneyamalite bearing
high P/T type manganese ore deposits and

iron-manganese ore deposits in Shikoku.

No.in Fig.1 Locations Minerals

(e

1 ##& 7 gL Fujinokawa mine Ho, Ta
B

2 A 7 1L$El Yonoyama mine Ta

3 thitgk @il Nakatsu-Hachi mine | Ho

4 ¥ » F8EIL Kajigamori mine Ta

5 XA Ananai mine Ta
BHENRSEH

6 =% Mitani Ho, Ta

1 M7 Engyoji Ta

8 % Soanji Ho

9 /A Yashiro Ta

10 Ei)Il Edagawa Ho

11 &35} Nakamura Ho

12 Bl Maki Ho, Ta

13 Il Kamoyama Ho

14 HnE Kata Ta, Ho

15 HEAPE Kata-Nishi Ta, Ho

16 {LB Ejiri Ho

17 A M Odaru Ho

Numbers of locality are shown as same numbers in Fig. 1
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Fig.2-2 Ic @B S (crossed nicol) %L
T W %, Taneyamalite i hematite bearing
metachert DEINE£FHIL, F PR EY) SRR
HME LTHRLTY S, - TEA (1964) »#
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Fig.2 Photographs of howieite and taneyamalite.
1 : Taneyamalite from Yonoyvama mine. Scale bar: 4em, 2 : Photomicrograph (crossed nicol) of taneyamalite from
Yonoyama mine, Scale bar: Imm, 3 : Howieite from Nakatsu-Hachi mine, Scale bar : 2cm, 4 : Photomicrograph of
howieite from katsu-Hachi mine, — : howieite, Scale bar:2em, 5 : Photomicrograph of howieite from Edagawa

mine, Scale bar: 3cm, 6 : Photomicrograph(open nicol) of howieite and stilpnomelane from Maki mine, Scale bar:
Imm. H: howieite, T: taneyamalite, C: calcite, S: stilpnomelane.

& L 7o #iHEIR 7 1 7 @O ganophyllite 8549 % pik rhodonite £ 72 v — ¥4 (natoronambulite)

L 72§58, taneyamalite (2§24 4 2 D550 - 12,

AGLKPE @ braunite + caryopilite 8547 (25430912

ik -TZehTWVWB, 7, hausmannite {k

(# 3 7 L— b§E), ganophyllite {b, & LTIk
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THYH, M¥A4 +id Fe?*, Fe'* Mn**, Mg, Al > 5
%o Fe** ¥ 4 7 howieite THH, Mn* 51 7
75 taneyamalite TH 255, Al OFiFz—ic/Dis
 SWtEAT TH b, Mgiitid2—8.6wthd P PIg
EWEERT, COBRIBIICHEShTVB(LSE
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Table 2 Chemical compositions of howieite and taneyamalite

1 2 3 4 5 6 7 8 9 10 11
SiO; |41.18 4029 [39.09 4033 40.31 44.62 [41.22 4143 4059 40.66 40.32
TiO; [ 000 003 | 004 023 017 001 | 004 020 006 021 020
ALOs | 0.50 0.47 0.77 1.03 2.12 2.84 1.74 1.65 1.97 1.28 0.65
FeO (2101 21.43 |26.47 6.55 6.67 6.37 |12.22 2270 19.70 19.18 24.39
MnO |21.84 2036 |17.93 32.02 27.77 27.92 [30.78 2292 2143 2221 2156
MgO | 3.80 3.90 1.88 5.714 8.62 8.20 3.02 1.20 3.26 2.22 1.50
Ca0O 0.05 0.01 0.02 0.03 0.05 0.00 0.19 0.17 0.07 0.07 0.08
Na.O | 1.74 1.81 1.86 1.87 1.84 1.62 1.21 147 1.70 1.37 1.63
K.0 0.04 0.00 0.03 0.02 0.00 0.07 0.12 0.05 0.27 0.02 0.00
H.0 9.84 11.70 |11.91 12.18 1245 8.35 9.46 821 1095 12.78 9.67
Total [90.16 88.30 |88.09 87.82 8755 91.65 [%0.54 91.79 89.05 87.22 90.33
Si 11.850 11.825 [ 11.723 11.675 11.772 11.869 [11.766 11.815 11.747 11.993 11.809
Ti 0.000 0.006 | 0.009 0052 0.037 0.001| 0.008 0.051 0012 0.034 0.051
Al 0.173 0177 0.289 0.348 0.731 0.895) 0.583 0.549 0.661 0.461 0.211
Fe 5.051 5.260 | 6.637 1.618 1.628 1.422| 2916 5.416 4.768 4.730 5.966
Mn 5328 5.066 | 4.563 7.865 6.869 6.294| 7444 5.539 5255 5.616 5.350
Mg 1643 1.730 | 0.848 2508 3.751 3.275| 1.228 0.514 1427 0.992 0.669
Ca 0.017 0.003| 0.007 0.009 0.014 0.000| 0051 0.651 0.017 0.018 0.017
Na 0.969 1.024 | 1.082 1.045 1.044 0831 | 0.686 0.823 0.940 0.779 0.915
K 0.018 0.0060{ 0.010 0.006 0.000 0.022| 0.034 0.017 0.102 0.007 0.000
12 13 14
SiO, [42.76 4219 42.11
TiO. | 0.13 017 058 Cations on the basis of 0=36.5
ALOs | 1.65 1.70 0.87
FeO |[1767 1820 23.07 1: Fujinckawa mine (Mikabu belt))
MnO [24.72 2356 18.75 2: Fujinokawa mine (Mikabu belt)
MgO | 392 387 576 3 : Nakatsu-Hachi mine (Northern Chichibu belt)
CaO 0.02 022 005 4: Kajigamori mine (Northern Chichibu belt)
Na:O | 1.66 1.53 1.59 5: Ananai mine (Northern Chichibu belt)
KO 001 000 000 6 : Yonoyama mine (Northern Chichibu belt)
H,0 746 856 637 7: Engyoji mne (Kurosegawa tectonic belt)
Total |92.54 91.44 92.78 8 : Mitani mine (Kurosegawa tectonic belt)
S 1.831 11807 1.6% 9: Maki.mine. (Kurosegawa tectonic l.selt)
. 10: Yashiro mine (Kurosegawa tectonic belt)

Ti 0.033 0.036 0.116 . .

11: Nakamura mine (Kurosegawa tectonic belt)
Al 0.532 0.572 0.299 . .

12: Kata mine (Kurosegawa tectonic belt)
Fe 4088 4.255 5.328 . .

13: Kata-nishi (Kurosegawa tectonic belt)
Mn 5800 5584 4352 14: Soanji (Kurosegawa tectonic belt)
Mg 1628 1.632 2.390 ’
Ca 0.006 0.064 0.017
Na 0.897 0841 0.863
K 0.002 0.000 0.000

Al snsSingOws TH D, A Mg-howieite (X
HZ) K5t 28mol% (Mg/Mg+Fe+Mn+Al) i
BT 3, APEL L TREKETHY, Pinchi
Lake 2 (Ghent et al.1990) & R i¥EIRD Mg
BRERS, SERFL2hT, b howieite R
SEBUREIhRINISKIRETH D, KRR
Naiw (FesaMnisMgosAliz)si2aSin:Oxs, howieite
Bk 4 i Fe/Mg+Fe+Mn+Al=54mol% T & ¥ ,

Kato, et al (1984) & i2iFEBEDHERE>, 4B
#F L - 9EZE howieite-taneyamalite LY D 5347
&, chETicifiEsh-BRAEORFENER
DF7F— 4% Fe-Mn-Mg ¥4 775 LIRLTVS
(Fig. 3)o < D5 howieite-taneyamalite ZHY)
B O I BREA R E LT C L BHRS W, &
< v & v SERERKHE Mn SR ICE W
taneyamalite TH H, EFIZPP MgicBLHE

5,



WMEOE P/T RBl~ v V8RB L U8k » = v # ~HKEE howieite-taneyamalite %)

Fe

Fig. 3

iron manganese ore deposits in Shikoku.

Mn

Fe-Mn-Mg diagram for howieite and taneyamalite from the manganese ore deposits and

O: from Iron-manganese ore deposits, @: from Manganese ore deposits,

1: Hachi, 2: Kajigamori, 3:Yonoyama, 4 :Taneyama mine (Aoki, et al.1981),
5 :Iwaizawa(Matsubara,1981), 6 :Pinchi Lake (Ghent et al.1930)

7 :Powers Quarry (Wood, 1979), 8 :Laytonville Quarry (Wood, 1979)

9 :Brezovica (Wood,1979), 10:Brezovica (Schreyer and Abraham, 1977)
11:Ward Creek (Wood,1979), 12:Russian River (Wood, 1979)

13:Pacheco Pass (Wood,1979)

Ahbdb, shik -2 FyBEKEZEE
howieite-taneyamalite D rhfEI#ERR %5 4 5 &%
Bol LR, otio SO &S H{LEMREBIISLER
D57 MROBWHEIC L 3 LHEES N D, D
BRiE, Mg cBUSERRR < v # VKM S,
howieite ® Mg-E#i&kH B & h 2wk % RE
LTw3,

(2) FEAHMD/LFAIRER
Howieite-taneyamalite ¥ & BHEICHAEL T
WAL S < v 85K I B W T3 stilpnomelane,

hematite, = ¥ # v # K T {3 ganophyllite,

braunite T & %, Stilpnomelane i3 (K,Na,Ca)
(Fe**, Mg, Fe**)s (Si, A (O,0H)z O—#AL%F
MK ERb, %0 Mg B3 lennilenapeite,

Mn i # {& (2 Franklinphilite ©&% %, — 4
ganophyllite i3 (K,Na,Ca), (Mn,AlMg)s (Si,AD
Oz (OH): * 8-9H,0 OEAR(LEEMR E R » TV 3,

ftiic Mn 12 E & ganophyllite & R DER, 4
2HME AR oY & L T bannisterite,
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Al (O,0H); * 21H;0} (Masubara et al.2000)

BHEIShTW 3, 4BEIKRH L % stilpnomelane
ganophyllite RIS, 3LALDHEK-Fe 51
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7, K-Mn 4 7TH 3, Ca>K 547 (FxiF
7R/ JVEE Si0, 40.77, AlO; 2.40, FeO 38.44, MnO
0.45, MgO 0.56, CaO 2.02, Na,O 0.37, K.O
0.53wt%) ® Mg>Fe (FIZiMEFE:SI0; 36.31, A
LO; 16.20, FeO 16.52, MnO 3.91, MgO 14.20,
CaO 0.28, Na,0 0.17, K.O 3.0Twt%) 7% & (L
PR ER LD o N, BHLSIEFERERE-
TWB T LM o1, TREA (1964) HA/ 1L
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