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Ferrohastingsite from the Moji Mine, Fukuoka Prefecture, Japan

By

Yukio Marsumoro

(Abstract)

A new occurence of ferrohastingsite has been recently recognized by the author in the
skarn zone of the Moji Mine, Kitakyusyu City, Fukuoka Prefecture. It occurs as aggregates,
having a dark green colour, being associated with epidote, hedenbergite and andradite.

This ferrohastingsite has the following physical and optical properties: H=55~6; sp.
gr.=334+0.01; a=1.701, f=1.718, T=1721, T—a=0.020; —2V=9°~13°; ZAc=9°~11°; X=
greenish yellow, Y=brownish green, Z=bluish green. The chemical compositions are given
in Table 2, viz. Si0, 41.75, TiO; 1.05, Al,0; 10.02, Fe,0; 8.72, FeO 21.93, MnO 0.49, MgO 1.34,
Ca0 10.19, Na,0 1.28, K,0 1.70, H,O0(+) 1.43, H,0(—) 0.29, F 0.31, C1 0.11, (less O for F and

Cl), total 100.46%. The formula is given as (Nag.40Ko.54)0.74Ca1.75(Fe’5.58M0.5:Mng 07)3.20(F€ 1.0

Tio.l3A10.43)1.ES(Si6.58A11.42)8.00022.00(00.330}11 .49F0.15010.08)2.00-

The X-.ray powder data of the ferro-

hastingsites from the Moji, Obira and Kinbu Mine are also given in Table 3.
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ERERFE]$E LEE ferrohastingsite

‘Table 1. Physical properties and chemical compositions of ferrohastingsite

No. 1 2 3 4 5 6 "7 8 9 10
a 1.701 1.702 1.693 1.697 1.705 1.695 1.697 1.6940 - 1.698
Refractive B 1.718 — 1.710 1.713 1.731 1.710 1L.713 1.7170 - 1.719
index | o 1721 1,730 . 1718 1714 1.732 1713 1.716 1.7235 - 1722
] T-a 0. 020 0.028 0.020 0.017 0.027 0.018 0.019 0.0295 - 0.024
o130 About About About ° 45°~(46°) o 400 _ o
Opt. angle 2Vx 9°~13 ‘aniaxial Small 16 o5 29 cal 52° 2 47
Opt. orientation Y=b Y=b Y=b Z=b Z=b Y=b Y=b Y=b Y=b Y=b
/AC ZAe ZNe YAc YAC ZNe ZAc ZAc ZNe ZAe
Ext. angle geatte | g0 | P e A g AT A P we | FNpomaze | e [ e
Greenish Pale . Greenish Greenish Greenish . Light olive
X yellow g;sg;x:h brown Yellow Yellow brown vellow Pale olive green Yellow
Pleo- 5 Dark 5 " ee s Dark .
Brownish . Brownish Bluish P . Olive : Yejlowish .
chroism Y green g;igs’x:h green green g;eli?Sh green Dark green g(:'ﬁsréxsh Olive green
. . . N . . Dark green .
Bluish Bluish Smoky blue | Olive Deep olive | Bluish Greenish - Bluish
z green green green green green green blue with . green | Deep green
bluish tint
Absorption ZZY>X Z2Y>X Z>Y>X Y>Z>X Z>Y>X Z>Y>X Y>Z>X Y2Z>X Z2Y>X Y>Z>X
3.32 3.375
Sp. gr. 3.34+0.01 3.447 - e 3.433 at  12°C 3.404 3.445 3.5 at 4°C
Si0, 41.75 38.24 38.50 37.43 34.184 38.82 37.88 38.44 36. 86 37.40
TiO, 105 | 2.00 tr. 0.86 - 0.58 3,53 2.37 — 3.20
ALO, 10.02 10.17 10.88 10.81 11,527 9.07 10.57 11.03 12.10 12.34
Fe,0, 8.72 5.00 6.70 7.52 11.621 5.57 4.42 5.80 7.41 4.16
FeO 21.93 | 26.64 27.28 25.14 21.979 25.87 26.08 24.67 23.35 25.84
MnO 0.49 0.28 tr. 0.95 0.629 0.25 0.60 . 0.48 0.77 124
MgO 1.34 1.07 1.40 1.34 1.353 191 1.95 1.97 1.90 2.20
Ca0 10.19 10.64 11.30 9.77 9.867 1179 8.97 9.56 10.59 9.72
BaO — — — — —_ — — — —_ —
Na,0 128 1.50 1.22 2.06 3.290 2.79 2.02 1.81 3.20 1.80
K,0 170 1.57 1.66 1.9 2.286 0.92 1.52 1.72 1.20 . 136
Li,0 — — — — - - —_ — - -
H,0+ 1.43 1.88 1.27 2,31 1.30 1.09 0.60 0.00
2.01 0.384
H,0- 0.29 0.08 0.00 0.27 0.54 0.19 0.70 . 0.60
P,0; — — — — — = 0.14 - - -
F 0.31 1.06 — — - 0.06 — 0.96 — -
Cl 0.11 0.51 — —_ —_ 0.20 —_ 0.60 — -
S0, - - - - - - - - - -
Less O for 100.61 100. 64 100.41 100. 69
F and Cl 0.15 0.51 0.07 0.54
Total 100. 46 100.13 100. 21 99.86 98. 084 100. 34 100. 15 98. 68 99.86
MgO/MgO+FeO 5.8 3.9 4.9 5.1 5.8 6.9 7.0 7.4 7.5 7.8
1. Garnet-hedenbergite skarn. Mozi Mine, Fukuoka Prefecture, Japan ({EffIEF97%%1L). Marsumoro (this paper)
2. Typical Rapakivi granite. Unksunjoki, Salmi area. Samama (1947)
3. Contact (?) metamorphic limestone. Custer County, Idaho. Birrines (1928)
4. Nepheline syenite. Almunge, Sweden. Birnines (1928)
5. Nepheline syenite, Dungannon, Hasting County, Ontario. Birrinas (1928)
6.

(1959); Matsumoro and Mryamisa (1960)
7. Senzan granite. Manchuria. Yosizawa (1941)
8. Hornblende granite. Cranberg Lake, State Park, Cranberg Lake Qua-drangle. Buppinaron and Lronarp (1953)
9. Pegmatite. Cornwall, Orange County, New York. Brrrives (1928)
10. Porphyritic nordmarkite. Jackson, New Hampshire. Birrines (1928)

Garnet-hedenbergite skarn. Obira Mine, Oita Prefecture, Japan (K/HERFSLL). Mivamsa and Marsumoro



1n 12 13 14 15 16 17 ’ 18 l 19 1 20 ’ 21
1.700 1.696 1.691 1.694 1.692 1.705 1.688 1.692 1.728 1.600 1.682
1715 — - 1.710 1.712 1.714 1.709 - - 1.702 1.701
1.718 1.710 1.708 - 1.712 1.716 1.724 1.714 1.714 1.751 1711 1.705
0.018 0.014 0.017 0.018 0.024 0.019 0.026 0.022 0.023 0.021 0.023

340360 520 s |Gl . 520430 27° 51050 30°~31° 15°+5° 55° 49°£3°
Y=b _ Y=b Y=b Y=b - Y=b Y=b Y=b Y=b Y=b
ZAc ZNe ZAc ZN\c — ZNe ZAc ZAc ZAc
11° - A 23° 17.5 9.5°+3° 12°0+2° 15°~17° A 11° A 15° ZAcla 5°
R . Light . Pale .
Greenish Yellow Yellowish : Yellowish Pale yellow f Greyish Pale orange Straw
yellow green green er ;zﬁ;svl: green green gx;,e:l?;ﬁn yellow yellow - yellow
Browni‘sl}z en Olive green | Dark green o‘{f\;ey graelg; Very d:l‘i’&e Glass green | Dark olive | Deep olive Dark z‘:’e':g — Green
Bluish Dark Bluish Very dark | Very dark |pioor ooon | Dark green Deep h Dark h | Bluish
green | ~Aark green green | bluish green green ish green | Dark gi gﬁfx‘;‘s greenis| - green
Z2Y>X - - Z=Y>X Y=Z3X — Y2Z3X — — Y=2>X
3.400.01 3.41 3.46 3.39 3.432 - - 3.39~3.40 359 | 3.42 -
41.36 38.77 37.00 38.89 38.74 41.54 38.73 38.04 36.13 39.56 37.90

144 2.56 0.59 0.65 2.83 0.65 1.70 0.87 0.30 1.46 0.83

9.49 10.08 11.29 11.88 11. 42 7.93 11.49 11.09 10.22 12.18 11.89

5.23 4.07 11.86 7.56 4.34 6.56 5.22 7.38 7.60 4.10 7.75
25.48 26.54 19.96 21.88 23.28 21.84 22.89 21.30 19.99 23.18 20.21

0.57 0.60 0.87 0.66 0.44 0.53 0.58 0.36 0.43 0.09 0.58

2.14 2.53 2.16 2.68 3.25 3.21 4,10 4.00 3.63 4.43 4.16
10.24 9.65 10.49 10.66 10.16 13.86 9.45 11.99 10.83 9.98 9.54

— - - - — - - 0.10 - - -

1.14 1.61 1.18 1.75 1.98 0.81 1.68 1.40 1.24 1.81 1.57

1.36 1.18 1.98 1.99 1.97 1.60 1.61 1.69 2.84 1.38 175

- - - - - - - - 0.02 - -

2.09 1.85 2.55 1.19 0.83 1.53 1.67 1.85 1.05 1.26 1.82

0.00 0.06 0.40 —_ 0.09 0.38 0.04 0.19 0.22 — 0.10

- - - - — — - 0.11 0.10 - -

0.08 —- 0.58 0.21 0.95 - 0.61 0.02 nil 1.20 0.72

0.23 — - — 0.77 - 0.53 0.66 7.24 — 0.26

- - — - — - — - 0.11 — -

100.85 100. 91 100. 00 101.05 100. 30 101.05 101.95 100.63 99.85
0.09 0.24 0.09 0.57 0.38 0.16 1.63 0.51 0.36
100.76 99.50 100.67 99.91 100. 48 100. 44 99.92 100,89 100. 32 100, 12 99.49
7.8 8.7 9.8 f 10.9 ‘ 12.3 15.1 ‘ 15.2 , 15.8 ' 15.8 16.1 17.1
11. Garnet-hedenbergite skarn. Kinbu Mine, Nagano Prefecture, Japan (EFE &% L). Marsumoro (1968)
12. Mourne Mountains granite. Slieve Donard, Mourne Mountains, Northern Ireland. Brown (1956)
13. Granite gneiss. Goubensky massif, Southern Urals. Vinocrapskaya (1959)
14, Granite. Tysfjord, Norway. Fosuie (1945)
15. Green granoblastic phacoidal hornblende granite gneiss. Downey Mountain Santa Clara Quardrangle.
Buppixeron and Leonarp (1953)
16. Axinite-hornblende facies in contact metamorphic rock. Kannon.yama, Iwate Prefecture, Japan (FFEE L)
‘Waranaee and Yaar (1953)
17. Red granoblastic phacoidal hornblende granite gneiss. Degrasse, Russel Quadrangle. Buppineron and
Leornarp (1953)
18. Ferrohastingsite schist in the contact aureol of a tonalite batholith. Bidwell Bar Region, California. Compron
(1958)
19. Skarn in gabbro porphyrite. Dashkesan, Transcaucasia. Krurov (1936)
20. Granite. Rubideaux Mountain, Riverside, California. Larsex and Dramsin (1950)
21. Granoblastic hornblende granite gniss. Prlmeville, Blanchard Hill, Russel Quardrangle. BuppmneroN and

Leonarp (1953)
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4 EFEFRE§L I LEE ferrohastingsite

HEIDT, %M - R (1955) 0B 2 RMEOHRS
nTws, ZOfM, EEHYE LTO hastingsite (3
HATEZLL OHIMH 5,

AREAEET BICHTz - T, EESH LTI
BEARHIMAAR BRI, HERAE L Tz i8n it
KREBILESCRI B BRI R 5 50

II. B, ERB KCHERR

FEE L L 3B EILIUNTIRIEIR KFREILH D,
ESFIRIR O TERE % 3km o 291.1m JHli D BRI
H b, BITIC 2, 3OIATIA H 5 3, ferrohastingsite
&, WHESEERD X hv Y BICET %, WK Z O
B WO TERBREIES B X OIS BRI S 1, FEFI204
Ricgk, L LTF7 T HGORPDBET B abiic
M, z0bEKLLEETH B,
FRRISLILANESLR L, B EEBOMIREE & AIK
B & DEEfEI ITEE U s REER T, SR Ik
N 50°E o5 flsifmic b 2 GIREEERZR LTINS
(KT -4H, 1955), 2 A VYEYDER S DI,
FIaB/T, MOTHAT VXA, TAHAT VB

KWy g J VY ARETHD, ZOXIBRANVE
W, A7 FUsk, v 2vF Ve, ~7 7 VO
YIRS, ¥ 780 oI 2B IRSFET 5,
Ferrohastingsite (3, ¥7 v A —F 47V +H R
FNVELED N, VT VHRICES X5 TH S,
% #z, ferrohastingsite z—R. 423+ 7v A% Eb
5 XD REEDBAIR~BHERESE, T M
fREUTEL, BRHEEMTH2 417V %A,
FI oAl EERRELBEEFT S, LELEI A7
Y XADOEBICR - T, MICORENEEERT S
7 o ADREHBICB - T, ChoE2RRLTHED
BEDONDE, SO INSBEDOMEE € £ 1
BEHTHE, ThoDpERN S ferrohastingsite
E, RAVYLEROLEMBEICRH LD TS
b, B, @&miiliics iy 3 ferrohastingsite o
BHICEUT2b0EEZ 5N B,

III. PEAMESIURZNE

BRI BAR~ RS RESHEE LTEL, W
BRI & 5 BRIERE~BRET, SRERE, FES. 5

Table 2. Chemical composition and calculation of

ferrohastingsite from the Mozi Mine

(Hatao Marsumoro, analyst)

Wt. % Mol. prop. Atomic ratio (A(;f’*_n(l)lﬁi%fcvgfgwo
Si0, 41.75 696 Si 696 658 140} 800 Z
TiO, 1.05 14 Al 196 1851 43
ALO; 10.02 98 Ti 14 13 } 158 Y
Fe,0s 8.72 54 Fe™ 108 102
FeO 21.93 305 Fe” 305 288
MnO 0.49 7 Mn 7 7 } 327 X
MgO 1.34 34 Mg 34 32
Ca0 10.19 182 Ca 182 172 172
Na,0 1.28 21 Na 42 40 w
K,0 1.70 18 K 36 34 7
H,0+ 1.43 79 oH 158 149
H,0— 0.29 — F 16 15
F 0.31 16 cl 3 3 2400
cl 0.11 3 0 2364 2233

100.61
Less O for
F and Cl 0.15
Total 100.46
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Table 3. X-ray diffraction powder patterns for ferrohastingsite

1 2 3
I 2¢ d(A°)Ka I 20 d(A°)Ka I 20 d(A°)Kea
8 11.91 9.33 10 11.90 9.34 8 11.95 9.30
4 12.28 9.05 3 12.23 9.09 — — —
100 13.21 8.42 100 13.10 8.49 100 13.19 8.43
— — — — — — 1 15.73 7.07
7 23.26 4.80 6 23.32 4.79 6 23.25 4.80
— — — — — — 1 23.86 4.68
5 24.53 4.56 5 24.60 4.54 3 24.48 4.57
5 26.38 4.24 5 26.43 4.23 6 26.30 4.26
2 30.81 3.64 2 30.83 3.64 2 30.79 3.65
7 32.36 3.47 5 32.32 3.48 5 32.34 3.48
3 32.98 3.41 6 32.99 3.41 2 33.00 3.41
12 34.06 3.305 16 34.03 3.308 7 34.04 3.307
70 35.73 3.155 53 35.73 3.155 40 35.73 3.155
1 37.47 3.014 — — — 1 37.40 3.019
1 37.61 3.003 2 37.56 3.007 1 37.52 3.010
2 38.12 2.964 4 38.18 2.960 2 38.12 2.964
21 39.97 2.832 29 39.96 2.833 21 39.97 2.832
3 41.01 2.763 4 41.00 2.764 2 41.02 2.763
8 41.53 2.730 15 41.58 2.727 3 41.60 2.726
4 43.38 2.619 6 43.46 2.615 2 43.36 2.620
3 44.36 2.564 5 44.53 2.565 2 44.40 2.562
6 47.46 2.405 9 47.53 2.402 5 47.43 2.407
5 48.36 2.363 6 48.40 2.361 2 48.30 2.366
— — — 3 49.82 2.298 1 49.72 2.303
3 52.67 2.182 5 52.70 2.184 2 52.63 2.184
2 56.13 2.057 2 56.13 2.057 1 56.10 2.059
3 56.76 2.037 6 56.73 2.038 3 56.75 2.037
2 57.16 2.023 3 57.25 2.021 2 57.23 2.021
2 60.90 1.910 2 60.83 1.912 3 60.88 1.911
3 63.80 1.832 2 63.75 1.833 3 63.75 1.833
2 64.16 1.823 2 64.23 1.821 — — —
5 71.23 1.662 5 71.06 1.666 2 71.14 1.664
2 71.63 1.654 4 71.54 1.656 2 71.73 1.652
2 71.81 1.651 — — — — — —
3 72.75 1.632 3 72.70 1.633 3 72.66 1.634
4 74.43 1.601 6 74.30 1.603 4 74.42 1.601
3 79.06 1.521 2 78.80 1.525
3 79.29 1.517 2 78.98 1.522
5 83.50 1.454 3 83.49 1.454
2 86.10 1.418 2 86.10 1.418
2 86.34 1.415 2 86.36 1.415
2 90.03 1.396

1. Moji Mine, Fukuoka Prefecture, Japan (this paper)

2. Obira Mine, Oita Prefecture, Japan (Marsumoro, 1968)
3. Kinbu Mine, Nagano Prefecture, Japan (Marsumoro, 1968)
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b BEET T, A s ATV R > THESA
7 3.34 £ 0.01 Th 3, RIMB L ORERHE
& n - ferrohastingsite (~ ferrohastingsite & #
7w VE) OXFERE LORERE L RICRT EHD
ThaH, Chitk-THDES CLERITET,

(1) JB#r=i3x New Hampshire @R EFESZE;
IEED Z IS 5,0

(2) #HE#H3 ferrohastingsite MHTIHLDITH
v, Idaho EOxNh &—&T 5,

(3) SbEhfd 2Vx=9°~13° T b, ferrohasting-
site DPFT/INSEWHEFTH B,

(4) XM fArid Y=b T, {1 ferrohastingsite
DR E—FKT %,

(5) EIAIZ ZNc=9°~11°TH b, ferrohasting-
site DPFT/HNENWEFTH 3B,

(6) b b TEE T, Idaho &, B¥INL
B, @88 LEZofic X {PTH 3,

(7) HElE 3.34+0.01 T, b, ferrohastingsite
DHTHASVETHD, BEILEIC LS BTN,

V. b % B 9
B RS T OGN E 4 BBV (1.5
x0.5mm PITF) 280, ssknzBil, 74
IVEAFIvT » 2T AT 497 « R V—F—Tin
JTRERL b ORESITERE Lic, ZDREE
N OHEL LA TFEBLUIRTRAER 2 RITRL
Thd, 21, RO pitFED ferrohastingsite
DILERSEBLRCHOERLTHE, #7 2 VR
DALENGFHE L, A (1934) ity (O, OH,
F, C1)=2400 TIROFEREEI,
(Na 0.40K 0.32) 0.74C2 172 (Fe ” 5.8 Mg .33 Mn .7 )
8.27 (Fe ” 1.02 Tl 0.13 Al 0.43 ) 1.58 ( Sl 6.58 Al 1.42 ) 8.00
O 22.00 (O 0.33 OH 1.49 F 0.15 Cl 0.03 ) 2.00
7543, ferrohastingsite DEERIZKRDED TH 5,
Na Ca, Fe”, Al (Sig Aly) Og (OH),
#l, E2RBIMMERC>LTHMOBC LR
ROBUOTH b,
(1) A$3bE=p 54T, Na, Ca FF0HET
A13l, SiBRFHET LW ferrohastingsite TH 5,
(2) Biruings (1928) |3 hastingsite @4 5 77
2 Y AfE%E FeO/MgO olhit X - TIRD X H iIK=4
LT, Tb0L, ZOHM2 XD k (MgO/FeO +
MgO < 33.3%) d & % ferrohastingsite, 2~1/2 %
femaghastingsite, 1/2 PI'F (MgO/FeO + MgO >

66.7%) % magnesiohastingsite & L7z, THICHE
ST b ASEHE ferrohastingsite T# %,

(3) H.O0+ EssepEL, (OH)H5FoRE%: O
SFBHELTCOE D EHESN S,

{4) SiOy DEMPPEL, #-TLEMD AlFF
DRI,

(5) 6EADAIFETBLRDL, ZDARE% Fe”,
Ti FFBMEL TV,

(6) Fe” oPmbanT Fe’ DEXRPPE,
2D, X OfrEicH B~& Fe” [HT, YOI
B Fe” BFICR T3 oD EHEENS, -
T, hastingsite DEEATE X:Y=4:1Th53
B, Ay, X:Y=327:158 &35 T3,

(7} Na EFo—#fiz K FFitE-TBEDAS
T3,

V. X#EBERERR

FHFISRILEE O ARG A /7 Lov o XA BIc
E o THRUTIEREEIRIORLTH S, HRERICH,
B, @2k LED ferrohastingsite % @5#HIC
Lo THRLUIERDIIEL TS, £DFEHIF, Mn-
filtered Fe radiation; Scanning speed, 2°/min.;
Chart speed, 10mm/min.; Full scale, 1000 counts
/sec.; Time constant, 5 sec.; Receiving slit, 0.4
mm; 30KV.; 10 mA. Tk 5%, .

CNDERRTEE, ZEHEHEDLDHTIL—HKL
THBY, TNOVRAEYTHEENHELHTH S,

VI © £l (0}

BRARFAEINLO R v v DER Y B IFER~
BigaORENR~HER 0fimid, SEENEE, (b
P, XBRBMRERIS &0 S¥lT LT ferrohas-
tingsite Th 5,

2 Hv vEICEEN T % ferrohastingsite DFIX X
b THBOOTH B0, EBIT T, ROSREF
gl KU ENESZEyLED ferrohastingsite 1
DVTHEEE L, ¥4 EER R T8k LE © ZRGEic
DNTHE LT, T BZSRLICE T 5 ARG DEH
REBIVEREI LD TELULTV 0T, 48
X 5tz A vEN L ferrohastingsite 2IFEH S
AZHREMEIE R E VW EE L 5N B,
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