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On some Manganese Garnets from the Manganese Ore
Deposits of Japan

Fumitoshi HIROWATARI
(Abstract)

Optical, physical, and chemical properties, and unit cell size for five manganese garnets
have been determined and calculated. The five manganese garnets were collected from the
manganese ore deposits of Kiuragi mine, Saga Pref., Tsutsumi mine, Furujuku mine, Kinko
mine, Yamaguchi Pref., and Mie mine, Nagasaki Pref., Japan.

The manganese garnet of the Kiuragi mine occurs in the Sangun metamorphic rocks,
and is associated with rhodonite and tephroite. Optical and physical data are as follows:
colour, reddish brown; graiQ size, 0.5~1.0 mm; specific gravity, 4.042; refractive indices,
1.806; unit cell size, 11.656A. Molecular percent composition: pyrope, 5.4; andradite, 12.3;
almardine, 19.0; grossular, 11.7; spessartine, 51.4, or pyrope, 5.5; almandine, 18.8; gross—
ular, 24.0; calderite, 12.3; spessartine 38.9. :

The manganese garnet of the Tsutsumi mine occurs as banded crystal aggregates in
rhodonite ore in the Paleozoic sediments. Optical and physical properties are as follows:
colour, grayish brown to dark brown; specific gravity, 4.070; refractive indices, 1.798; unit
cell size, 11. 610A. Molecular percent composition: pyrope, 1.4; almandine, 10.5; grossular,
12.4; spessartine, 75.2.

The managanese garnet of the Furujuku mine is found in the Paleozoic sediments, and
is associated with rhodonite. Optical and physical properties are as follows; colour, light
yellow to grayish brown; grain size, 0. 2~O 8 mm in diameter; specific gravity, 3.979; refrac-
tive indices, 1.781; unit cell size, 11 683A. Molecular percent composition: almandine, 2.1;
grossular, 28.2; spessartine, 69. 5.

The manganese garnet of the Kinko mine is found in the Paleozoic sediments. Optical
and physical properties are as follows: colour, yellowish green; grain size, 0. 2~1 0 mm in
diameter; specific gravity, 4.146; refractive indices, 1.797; unit cell size, 11. 594A. Molecular
percent composition: grossular, 2. 9; spessartine, 96.0.

The manganese garnet of the Mie mine occurs in the Sambagawa metamorphic rocks
and is associated with braunite ore. Optical and physical properties are as follows: colour,
yellowish brown; grain size, 0.3~0.5 mm in diameter; specific gravity, 4.160; refractive
indices, 1.792; unit cell size, 11. 623A. Molecular percent composition: pyrope, 4.0; almandine,
1.9; grossular, 12.4; spessartine, 81.0.
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T, calderite (Mn, Fe, Si; O,,), blythite (Mn,"™Mn,1Si, O,), skiagite (Fe,I Fe,t Si, 0,,) OFEE%2
BUT A, TBOHABBICEEAINTHIIV, 20%, 19524, VerMass, F.H 23, BT 7 9%
@ Otjosondu D= > H VKPS, FOZN Y H UL 2HEZFRERL, B 2MAITFEERE, XD
calderite N F2FBIEL I A3AO—ETH 5FEL2RH L, 512120, calderite TFDHFEERZTERL
T3,

%7z, GeLLEr, S., Mirrer, C.E. (1959) %2, &pEEuCk 5T, AT Mn; AL Si; O, @ Al JH
Fo Fe'' HAC X B BIOEREITY, H20% X TERLUES C L 2WMEL TS,

DX i, calderite HFDEFER, X AHEDHRT, & I spessartine JF 2 LEiIcEGtev 4
VXL AETE, SMFERCHEED 2MED 1 2EE2 605,

T, bPEOHERE (—HPAER, BIOERNEE S, =8, #%, MRBEERE) iz
BHEO U H R BEL, &I, TEREEIT X 3 BERIER 258 5 It RO SR O Hiciz, A D
TN PP ERIT, BEOC VA VIS AARELRTACEBAISN TS, Uh LSS, HiEOD
TUHELBZ[RDOVTIR, dEVPFEIN TSN, b2ETE, HNEIT (1939, 1952) kb,
IERSRILID 5 6 D v v v K BANRR SN, FLSEDFENTIEBTAN TN DL TH 5,
CZLT, EFE, bPEOY VT VRN SERT AT LA VI BRIRONWT, LTEYENESE
IV, TS OEREMP S, X 5iC calderite 73F, & %W it blythite DTFOEELZBHRL X 5 L34 iz,
Ul U7s 235, BEE TIfT - 18NS, S EEIGE RS, LMl IOFEERBHRT 3 £ TICE L, Ty
NS, LT, —6, REXTRENERERZMEL, SBROMEBEERIE U2,

COEEBEOREBME, EFVIVNKBERACT 123 0T, 2 FHIEER2O TSNS, o
S5l UTTE » CEAZEBRCO X VERLEBE U ET 5, 72, SECH Y, HEEN 220
EFHEBEBEICEHT 5, 58, BAHEHRBUTT - ICE/KBHEZER, BT, ShkESHRE T
WEELRT, BRI, BROFU2ELTTE - LHENREFNABERFECESHEL LT 5,

I SHEOERE RIS
EEc RN, RO 5EET, ZRENOER, B XI—ROEEL, ROEBYTH 5,

(A) EERBEARGEUE GEEAQA))

R R AT AR IT FERC H 12 ), %Eﬁ@@ﬁﬂlﬁmméﬁé ARELLE, ZRERAECET
HARAHENE, REFAERETCHBRTA U T VR TH %, MTCETEREDHRALD Y, FEK
BEEE L & BICBERIER 25 - T b,

PEHT AP, FEUT, NIER, FUwhA, oA VEBE, BYUAVEL v a TRk
oz h, PEOWLEGERES (RE, BA, 1955),
,vyﬁy§<%am,~ﬂmﬁaﬁa,%7naaﬁﬁmwm,%w%wmﬁ%éﬁ,%05Qmm
TS ORIRDIERTH B, AXVERTIE, Smm KL, FEAEE Q1) »553, EFTE, X
SHEARCEBEINBGLENRE L, RREEGRETRL, BEEFZED SNZ,

(B) hORE&HLE GEE(B))

IARRFEE T AT Eied b, ESEERRSHEROILTN 2km wH iz s, A, GEBO
F o — FRCRIAT B < U8 VIR T, TREIERES, ERETHEETH B, Ay, NI
FH, FIRA, TUHUVELAAEREEL, DEROTINVRE, FUorENG, BYUH U, BX
PRI S 2D .

T UHVEL BRR, RN ITEAERCERROESE UTELRL, @if@@~%@%%Tﬁok%
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T, £ 0.1~0.3mm OFAROERT, BTz 1~2mm KT 5, SEREEAF1I2EE 110) kv
b, EFETIE, NIMER, FU2EVE, 77 oRESEHETS,

(C) WORE\EMELE B (C)

HWIRIRAFECA TN R FRAEIC S b, ESAMGETROFELK 1km wh iz, Sl EEERT
TRRAT B = o U HIR T, TRISIREES, FRRTHREERTDH 5,

PEHYE, NIME, FUuE, TUoAVXLSAR, TINVREE»LSEY, LEOLFURFENV
A, YR GERES, T I BER, BN TERICH, BREEA~KEETRRD
R Th 5, KEXE 0.2~0.8mm T, AZW3ODOTRE 2~3mm FETH 5, FERRE, @D
me, (110) EmrHET 3, ST TR, NIERLERCHN, PBOYe T » VA, T 7 aREHE
T3,

D) R ExalE GErd)

WAREETENCH b, EETOWESK 4dkm wdhiz s, Filig, HEBHOF »— MCKEKRT 2
¥ VI VPRT, ASLILIOHE K 2kmicid, EREOBHSRLNSG, EHT AN, N IER
FORHE, TINVEH, oA UXLAEREEL, PROT VN =, ¥Ry AT N UEER
P35, (D.E. Lk, 1955)

TUH UL AEE, SIEACHES, EREBOMESERT, % 0.2~1.0mm §HTH b, EEY
3, §512E % (110) TH 5B, SEFTR, NIEAEIREL, —HTRT 7o m2Ed,

(BE) RBE=Z=fbLE G (E) N

EISEFEHFGERZEMCH v, BEETHOILHET 15km icd iz 5, #GlE, ZE)IERECET 5HE
BERSEFE, ANAGER ARCERT 2% o8 VIR T 5. BEHT 2 HASYE, 779 VilleEL
@_50 ’
TUHUEL AR, TV UHrEAEIIRPCR S, AZE, BEANE, This, BOaFE
M5, HREBOEROHRT, % 0.3~0.5mm FiTH %, BRTE, Smm LETHL08HY, &5
12 (110) Td %,

msE © o #® H.

EBUCAWIZEENE, ST L, hand picking MR X D VR, ¥ 5 I IR MR SR % A TR
Wkt Uiz, 3k A, E g, X5ic 80~100mesh iwhiE 2RIz, 2 — FAF L2 HHLUT, Rt
Wk Uiz, REBCHARO %L Y, BHRCUTRAEMET T, THMPOFEEZKBIRUIZ,

FEWUZSEEOR, 3K A 1.65gr, 38 B 2.62gr, 3%} C 2.25gr, 3El D 1.57gr, K E
2.26gr TH b,

IV #ENEE, SIULENEE
ZnZENOHELICOWT, KE, BRR, BFEY b IUERTOBE 217 - 10,

(A) k& B
REOEHBANT, ¥ A—2—HE LYV HEORRER2IT-12. ZOMER2E 1 RITRT,
"B & i % '

FIRKROHIEIR, €Y T (ShL+Asl) ZEBAL, DEERZHANTIT -2, ZOFERE, H2RIT
TTEBYWTH B,
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B1E < UHUXLBADHE B2k < UHUILBAOENFE
STEME | 3TEME | 2rEE . Z
W E : T WE e EmE | EE
(G) (:“rl)elsh- (gfszr)m- %mn' (n) | “(Ford) |(Skinner)

ﬁ’ﬂA{ 4,045 | 4-052% | 3.998* | 4. 0_59:* = OB A 1. 806 1. 804 1. 804

o 4.042%% 3. 992 st % B| 1798 | 1792 | 1.793
SB | 4.070 | 4.104 | 4.050 | 4.120 wmoecl| v | Lme | Lt

Iifn‘”ﬂC 3.979 | 3.997 | 3.947 | 4.024 % 8 D 1.797 1.798 1.798
HED |4.146 | 4.160 | 4.102 | 4.172 s 8 E 1.792 1.788 1.788
HEE |4.160 |4.074 |4.020 |4.093

* calderite BF2EZ L VEES
**  calderite X FREAEE

e #® F B B

HEO—H2ANT, XBEDREE2HNERY 25 2ANTRELU. 8 A C 20w Tid, HE
BT 8T, 7 252843, 57.3mm Oy ORIz, HE B, D, E w-onTid, WEfkiE 7 o AT,
B A 5%ZT, 28.8mm @3 DR ENI,

Z DRI, EIRLCRTEBYT, ChHOBRLY, BTEEEEERLI, &9, #4707 41

B3R X & oW XK BH K B

- BCOAR 8Kl B T 5 O OB E §% 06 8K 1L B = E BB
dd | 1 [addd| 1 jJadjad |, 1 |ad|dd)]| 1 |addd)| 1 |ad)
400 |29 7 2.86| 3 2.02| 3 2.89| 3 2.86| 3
420 |2.60| 10 2.56| 8 2.60 | 10 2.58| 8 2.56 | 10
332 |2.48| 1 2.45| 1 2.49| 1 2.44| 1
122 |2.36| 4 2.35| 2 2.39| 3 2.36| 1 2.35| 2
510.431 |2.28| 4 2.25| 2 2.29| 3 2.27| 1 2.25| 2
21 |2.12| 4 210 3 2.13| 3 2.10| 1 2.10| 3
2.04| 1 2.05| 1
611.532 | 1.884 5 1.867 3 1.9000 7 1872 2 1.867 3
) 1726 1
44 1681 5 1.663 3 1.689 3 1.666 2 1.663 3
640 | 1.613 6 1.599 5 1621 6 1599 5 1.599 6
642 | 1.558 7 1.542 8 1.563 10 1543 6 1543 8 | °
800 | 1.455 3 [11.640 1.447| 2 [11.576 1.460) 1 [11.680] 1.446 3 [11.568 1.446 3 |11.568
840 |1.303 4 [11.654 1.206 5 [11.501 1.307 3 [11.690] 1.295 5 [11.5821.296 6 [11.501
842 | 1271 6 [11.6481.265 8 |11.503 1.276| 5 |11.694 1.264 6 [11.585/ 1.266| 10 |11.603
664 | 1.2441 3 [11.669 1.236 5 [11.504/ 1.248 1 [11.707 1.234 3 [11.576 1.236| 5 |11.504
930. 754 1.223 2 [11.602 1221 2 [11.583 1.224] 2 [11.611
770 | 1177 3 [11.651 1.172] 3 |1l.601| 1181 1 11690 1.171 3 [11.501 1.173 3 |11.611
1020 11143 1 [11.656 1.146 1 |I1.686
84 l1o0s2 6 |11.653 1.085| 5 [11.685
10.4.0
10.4.2 | 1.064 5 [11.655 1.067 3 [11.688
880 [1.03 5 [11.653 1.033 3 [11.687

A DE, FEEIOAE XEOFWERTTY, 1BE 800 L LoEHEE T A2 HEEILC 2T, a, 2EEL,

cos*d | cos’

a; VAL + S o pismrkan o, BFREREELI. ZOKRES 4RIRT.
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BEAR < UH I BAOBRTFEE #g5K b % K O
: STE | BT5AE | E15HE Epal
WER ] oo | D)) B mp | A | BJ]C|DI]E
Ry (fessm)(Yer ) | (Skin-) si0: | 36.38| 37.31) 34.62] 35.33] 37. 61
TiO: | 0.87 0.40 0.03 tr | 0.60
o 11. 648* [11. 658* [11. 673+
a“A{n 656 |17 G50mx11. Goges|  —wx ALO: | 18.87 20.52] 22.52| 21.50] 20.27
B [11.610 [11.608 [11.610 [11.637 Fe:0s | 404 — | — | — | —
HAC (11683 [11.658 [11.662 [11.683 FeO | 8.33 4.50 192 tr | 0.81
8D [11.504 [11.506 [11.606 [11.627 MnO | 22.49| 32.69 30.51| 41.06| 35.18
SEE [11.623 [11.613 [11.622 [11.641 MgO | 1.38 0.35 tr | tr | 1.23
* calderite AFEEALCEA CaO | 832 4.25 9.80 1.02 4.27
¥ calderite S FAEALIBE H:0 0.10/ 0.13] 0.14/ 0.86] 0.33
total  [100.72/100.24] 99.54) 99.77[100. 31
BFE AE | AE

M &£ % B o

LS, HBEOBEMEOWEIC L 5172, ZOBRE, B5RCRTEBY TH%, CCTHBERE
5013, Mn OETHETH %, & <ic, calderite, blythite ZEDUEEK S DEE 2B T %72 nicid, Mn
P 2MTH B, 3MTHBHEVIBERRH LI NIZE S0, L LR, BEOHEBEIHE
Tid, Mn*, Mn* Q@EBTESNOT, —icid, Mn & MnO & UTRENTVE, %CT, Mn
OETFM2EDHHEE LT, FHE, HERCL TV, 2012045 E LT, BAKFHRCETZN
PLEBETORPEHUT, X< AFEOHMERE Ryl Rl Siy O (RI=Mn, Ca, Mg, Fe; RE=AI
Fell, (MnI)J 1T & T 320 E0» 2R U TR,

ZOERIEZ, BORCETEB YT, nINd RI=24, RU=216 &gh, Mn 2, MnO &&ZxTE
Tz DEEPNS,

meH HMMNBFHIRATINIZEERTFTFOHK
®  ®|® ® A|® B B|® B C|® ® D|® B E

Sit* 23. 29} orer | 2 80} 0399 | 2214 23.13 24, 19} o4 54
Tit* 0.38 0.19 23.13 23.73 0.35

Al 14. 10} 16.01 15.40 15.40 16.99) 16.00 16.60) 16.00 15.38 15.38
Fe* 1.91

Fe?* 4.44 2.45 0.99 0.43

Mn?* 12.14 23.55 17.671 93 g7 16.53 | 94 95 22.78 19.17 93 51
Mg®* 1.30 0.34 23.49 0.97

Ca?* 5.67) 2.91 6.73 0.71 2.94

(G2 94.95 94.95 94.45 94.45 94.02 94.02 94.67 94.67 95.56 95.56

o2&, 0=12.00 &£ UT, ZhZho{tFEKEREE, TRICRTEBY T, 131F, TL3HED
IHEXPHESES (BT7H)o
HEL A R75.07R"5.02512.00 0 12.00

L B R75.07R"1.06Sis.05 0 12.00
B C: R73.10R”1.00 513,00 0 12.00
B D R0 R"5.10512.050 12,00
AL E : R7,05 R 19381507 0 12400
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BT E it 2 X o 3 & & W K o

B S B = A B £t B £ 8 C B *t D K = E

Sis+ 2. 943} .99, 3.023} 304, 2. 82 2.93, 2.93, 3.08 3 07,

Tit+ 0. 04, , 0.02, 3.00, 0.03

Al 1.781} 2,02, 1.95, 1.95, 2.165) 1.99, 2.10, 2.10, 1.93, 1.93,

Fes+ 0.24, :

Fer+ 0.56, 0.31, 0.12, 0. 05,

Mn2* 153, 5 g7, 2.24( 5 g6 21| 5 gg. 2.88; 2.405 | 5 o4,

Mg?* 0.16, 0.04, 2.976 0.12,

Ca+ 0.71, 0.37, 0. 855 0. 08, 0. 36

aﬂ = 3 = N = S = ) = S

s BB A |#® ® B|l® M c|#® ® D|lm m E
Calderite — 12.3 — - R —
Pyrope 5.4 5.5 1.4 — — 4.0
Andradite 12.3 — — — — —
Almandine 19.0 18.8 10.5 2.1 — 1.9
Grossular 11.7 24.0 12.4 28.2 2.9 12.4
Spessartine | 51.4 38.9 75.2 69.5 96.0 81.0

% b 0.2 0.5 0.5 0.2 1.1 0.7

total j 100.0 1 100.0 ] 100.0 100.0 100.0

100.0

BRI, SPER» SRS 2B Uz, 3%l B, C. D, E %13, H6EOHUNKETHOEFOR
Rz, Al BFo¥s, WIN316ETH 3D T, andradite, calderite 73Fid Bz < T, —
75, BEL A, Al FTA4E, Fe” FETH2EEET 5. Lithi-T, WERD2HETCHIz-
T, 2BYVDOEZL KD D, 2% Y, calderite TT2EZTIHPENB, FT7TELCZOFERERT,

V BE, BRIR, BTEROFE

T BEFECDN TR, AWERD RS RKD 50, chbOR» S, Zhxh, HE, B
H, BPFEEsEHRINnsC i, G ivfaphTins (Forp, W.E. (1915), Stockwerr C. H.
(1927), FreiscHEr, M. (1937), WuiEEfuth, WMIAEE, KEFEE— (1940), Vermaas, F.H. (1952),
SKINNER, B.J. (1956)), .

LY, ZTNFNOTUH U ELBIRONT, BE, BIFE,
1, 2, 4R LI,

BB B Ulr, 7 OB, &

VI #&

Uk, bPEOHERE, B& U“%ﬁﬁﬁ%%&;)ﬁﬂé@'% T UH UHRPSEHRTAT A I AHADS D
OFEERCNWT, ZOEER, WERE, (LEOEESOME 217- 1

Z OFER, WENOFENC 3, spessartine JFRZEICE R, 51~96% £ TRILT 5, 77, alman-
dine-pyrope 73F X Vi, grossular 2k D ZLELC BB LMD, &K, HEEHLILD S DI,
spessartine 73 F% % - & S ZEICFUTEHD 1 2TH A %,

calderite, blythite FOEEICDNTIE, W oEENZ § blythite DFI2EZ 5NV, —7,
calderite 3"FIT DT, BVEIA T, 12. 3% D calderite 3 F 2 & 2 T3 HHE XN %3724 5, calderite
DFREZTEEUILERS 2 LT, ZhzTh, LE, BHiR BTEEERZRoIBRCBNT
b, MSFBLENEITHE, LB ULEYE, SERAVICERBDNOT, calderite 53FDFAER

il
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