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A study of the antimony-ore deposit at Mt. Amatsutsumi,
Nishimera-mura, Koyu-gun, Miyazaki Prefecture, Japan
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Abstract

Fujimoto (1999a) found the antimony-ore remains on the northern slope of Mt. Amatsutsumi,
Nishimera-mura, Koyu-gun, Miyazaki Prefecture. In 2002 and 2003 we surveyed the area, took
some ore samples and investigated them by microscope, X-ray diffraction and electron microprobe
analysis. Main ore minerals are stibnite, pyrite and sphalerite. In a druse there exists a red
colored transparent little mineral with diamond luster on stibnite crystal. It is identified as
pyrostilpnite (Ag,SbS;) by ore microscope and electron microprobe analysis. The other druse
mineral of a light-yellow radial crystal, associated with stibnite, is found to be valentinite by the
X-ray diffraction analysis. By ore microscope we found two silver minerals coexistent with
stibnite; polybasite and miargyrite, which have the composition of (Cu, Ag, Fe) ,Sb,S,; and
(Ag, Cu, Fe) SbS,, respectively. Judging from the presence of only pyrite as for the Fe-S system
mineral and the low iron content (1.5atomic %) in sphalerite, it is considered that this antimony
ore deposit would have been formed by the ore solution of a high sulfur fugacity. The salinity of
fluid inclusions in quartz is very high up to 18.5 wt.% and the homogenization temperature ranges
from 154 to 223 °C.
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Fig. 1. Geological map around Mt. Amatsutsumi. (after Saito et al., 1996)
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DEZADREREEDEENC, EE1IT2mOHHELAEZ TS (Fig. 1),
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NaAvDT 4 yvare bIy Z7ERELT, 120 £ 0.9 Ma (Miyachi, 1985), Z#EEsh T3, D
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%o HUE X NSO°W HIZOUTED, R2mETKDL-> T3, AXKREOMHL L DERDNE M, K
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Table 1. Chemical compositions of some minerals

Mineral Weight % Atomic %
Cu Fe Zn  Ag  Sb S Total Cu Fe Zn Az Sb S

stibnite 0.0 0.0 0.0 00 713 282 995 0.0 0.0 0.0 00 400 600

“ 0.0 0.1 0.0 00 715 283 999 0.0 0.1 0.0 00 399 600

polybasite 26.4 45 3.1 15.3 274 236 1003 252 4.9 2.9 8.6 13.7 447
“ 275 38 4.6 13.7 27.1 240 100.7 259 4.1 4.2 7.6 133 448
282 34 4.4 13.5 274 239 100.8 26.6 3.7 4.0 7.5 135 447

i 255 3.1 3.9 17.1 27.0 235  100.1 24.6 34 3.7 9.7 136 450

* 255 3.0 35 17.2 279 236 100.7 24.6 33 33 9.7 140 451
miargyrite 1.0 0.1 0.0 354 415 218 99.8 1.2 0.1 0.0 24.0 249 498
% 13 0.1 0.1 355 417 223 1010 1.5 0.1 0.1 23.7 246 500
1.3 0.2 0.0 34.7 41.7 220 99.9 1.5 0.3 0.0 234 249 499

“ 0.9 0.0 0.0 359 410 219 99.7 1.0 0.0 0.0 244 246 500

* 0.6 0.0 0.1 36.0 422 222 1011 0.7 0.0 0.1 24.1 251 500

£ 0.7 0.0 0.2 36.5 409 219 100.2 0.8 0.0 0.2 24.7 245 498
pyrostilpnite 0.3 0.0 0.1 59.1 24 177 99.6 0.4 0.0 0.1 425 142 428
i 0.1 0.0 0.0 59.1 224 175 99.1 0.1 0.0 0.0 428 144 427
sphalerite 0.1 1.7 65.8 0.0 00 333 1009 0.1 1.5 48.4 0.0 0.0 50.0
“ 0.3 13 65.3 0.0 0.1 328 99.8 0.2 1.1 48.7 0.0 0.1 499

0.4 1.5 65.5 0.0 02 331 100.7 0.3 1.3 48.4 0.0 0.1 499

stibnite; Sb.S;: polybasite; (Cu,Ag,Fe,Zn);,Sb,S,;: miargyrite; (Ag,Cu,Fe,Zn)SbS,: pyrostilpnite; (Ag,Cu,Zn);SbS;: sphalerite; (Zn,Fe,Cu,Sb)S
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2. KPIEREL Pyrostilpnite Ag,ShS,

dn A HZ K G &L S 2 HORE R U T 228, L0 BAIRES o iz, U LI A300 #m
BEOET Y v ZROOHEBRESSBKE LTS (Fig. 2 A), i « @A (200D 12k, - FiiE
RE « JLIRMO XA~ VT 4 71 A 1T X B2HEFER & 0 KPISREL S s nchidh &l —Th 5 Ebh
5o FAE (2001) (&, EATEFHMSEICKL 5 SEM G 2#HE L, MREE»S b, Z 0 E KEJEEL &
Wi LCThad, A, XEErT — 2 22 1280 15RO B8 5 s h - 7208, KEJEREL & Ebh 50k
ORI RS LT AL A B CHED T, 514 7Y RR—Z N THER, RKHBEMBI TREIZE L TA T,
K2 ElEnFG0, Fktr oBFAGRE TERLT 5, KFRGEGML, Kb oFIKEAE TEILT 5,
Table 1 iZ EPMA IZ X 20012 /"3, Cu & Zn b T MTALH, KIIRILOE MM ERE LT 5,
l'E G O BAFRIC b 2 IEALEEL (Ag,SbSy) 13, HKALERSL (AgsAsSy) EMIAEAEIERKT 205 AlosHr
T, Asi@E-7c RSN D -7, ST OBELILOFE KT S5 ankE LT 50T, RELHRIL
MOMIER L7z b D TiEE <, HigmEiR (200 CULT) OBUKEED? S, HIHERITEL L O £ i KPR
L LTt Lcb0EBZ o0 5, i, KEA O KPISREL & &M o BALERL O MBI (X, Hall
(1966, 1968) 12k D 1 HETIFIN2 CLEFzn T 5,
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Fig. 2. Optical micrographs of pyrostilpnite (A), miargyrite (B), valentinite (C) and
stibiconite (D).
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3. E&RIRE Miargyrite AgShS,

WIRAIICE MDD TENTH 50, B 1lmm BOZHEHEHRE RO T I ENTE 2, REMIKTT
EBECIROH 2 TH 5 (Fig. 2B), 8T T, HMZILICMLMMREL EE L THEL TS, KHE
kiR, HAfh S HIKMEE TEAT S (Fig. 3A), KRG GmL, HFREH SRR E T
1t9 5% (Fig. 3B), Table 11T EPMA IZ X 20 #li%7~d, Cu% 1 ~ 2at.%FE, Fe & Zn #MRiMES L
2, Asi3EF T, HLMILOEHMKEME L Thb, PIHlEIEE AL T 5,

4. ¥EREREL Polybasite (Ag, Cu);Sb,S;,

WIRAIZ 3RS N 5 7, BT TUR UISHLILEHE L THEUTOW 2008 I 5, 590 B4t
PR H O, WIKEHOHRE Y 7t TEAT S5 (Fig. 3A). 5O RAEGH O, BEfEtah Sk
Kt E T T 5 (Fig. 3B)o UM LIFHIRREL A E > Ty b, Table 1 12 EPMA 2 & 2 04147~ 7
Fe 23 ~5at. %, Zn %3 ~dat.%EAaL, ET—% A b EFEEEKRE SN THBH, AsidF -7
BERBVDT, GEHEEMRZHHIL E AN B,
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Fig. 3. Photomicrographs of polished sections under reflected light.
(A) and (B): assemblages of miargyrite (mia), polybasite (pol) and stibnite
(stb) in one polar and crossed polars, respectively
(C) and (D): tripuhyite in one polar and crossed polars, respectively
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5. PJEEEAEL Sphalerite ZnS

WEZHL S L THETTOLAED, LIE UK Il mm EoREARESE L TRHREPIZALTTHSE Z &0
bHbH, REPOETTIRHIKTH 55, WFIIEL, &K HEOHEEET 5, HTRELOHMBOHFITAELTH
BEELH 5 WM EENHIZH > T, ZIRERIEY &b 28R4 U T 505, KRILKOIA
W, B, MESRSE, BEHSLZE DML A S NI T, TIRARSSIY O H ORI IZ, FELCHSREL,
WL, KPISEZE OSSO & Bbh B, Table 1 12 EPMA I & 350 41ii% "9, Fe D &HEIIZ
1.1~15at.% &K<, Cu & Shb ZMigEELH, Mn, Cd, Agi3F -7 AaF%l, Fe DEHFEMEL
ENS, HETH YT 4 —DEWIEK» SRS EEZ 5N B,

6. E&HL Pyrite FeS,

KRELIR DA, BELSLIZIR DT WAL T, BRLILIT RS O B2 L — b g gigeikic 4
BLTW3, HEAZBLTHAH, WAL umBEEO/NSEEEBIEEAETH B, MWL & 134 BfR
IZH 5B, Fe-SHROIME LTI, HBILD A THEMEILN W S NZ DT, KRELKZEK U 72 SLIK D i %
THYT 4 —EmnEEILLN S,

7. 7VFEVE Valentinite Sb,0,

BEZGLMERL I N TH Uity L b 228, ShAHIC A RO ERIRD & 5 Hk~ RS b 0 Bk
HAHK (KES ITmmBEE) BERSNA TS (Fig. 20), MLHOR SR ALEHNHIZH > TH Z DO
Wi, TIRIGICHESELTE D, KEDETF TRIKOTHR~ECOH NN HN R SN 5, EPMA T4
T5&, ShomEOFEX AR L, Ca oMo rnFic & 25X idmilcEinn, AER G ORI
BRI OEEME S H 2D T, XEHARBEFEFTHXLEIAT VFEVEDT—F E—H LT,

Table 2. X-ray powder-diffraction data for stibiconite, Sb,O,(OH)

1 2
d(A) I hkl deps (A) dege (A) I
5.93 90 111 5.988 5.942 30
3.09 70 311 3.112 3.103 44
2.96 100 222 2.982 2.971 100
2.57 40 400 2.577 2.573 40
2.36 10 331 2.366 2.361 8
1.98 30 511 1.9851 1.9807 19
1.81 80 440 1.8212 1.8194 59
1.74 30 531 1.7315 1.7397 20
1.57 20 533 1.5702 1.5695 8
1.55 60 622 1.5524 1.5516 31
1.48 30 444 1.4834 1.4855 10
1.44 30 711 1.4407 1.4412 9
1.34 30 731 1.3402 1.3399 10
1.28 20 800 1.2873 1.2865 5

Cubic: Cubic:

a(A) 10.27 10.292(4)

1, JCPDS Card No. 10-388 (Vitaliano & Mason, 1952); 2, This study (from Amatsutsumiyama)

8. B7 VFEVE Stibiconite SbSh,0,(0H)

FEZEHE L AED RIS E LTE D, U LIS/ S 22 Sk DB 75 R IS s B AR 2 TR
LThagabd s (Fig. 2D), fidlfa~HEaTcHIREREZE LTS, EPMA ICX 30T I3 TE I
Moo, Table 2 IZ/RTEICX BB AT — 413, JCPDS #7 — K® Vitaliano & Mason (1952) O F—%
ERLL—HLTED, HFEHa=10202A 2B T35, MLHOBEILIZ L OIS N7 IRA RS &
Hbh s,
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Table 3. X-ray powder-diffraction data for tripuhyite, FeSb,Oq

1 2 3
d(A) I hkl d(A) I dgps (A) degie (A) I
4225 20 101
3.280 100 110 3.29 100 3.280 3.286 100
2.560 90 103 2.56 60 2.560 2.573 95
2.320 40 200 2.33 10 2.319 2.323 15
2.240 20 113 2.24 10 2.240 2.251 15
2.080 10 210
1.720 90 213 1.722 50 1.721 1.724 85
1.640 50 220 1.646 30 1.643 1.643 30
1.520 30 006
1.470 40 310 1.472 5 1.468 1.469 15
1.390 20 116 1.390 15 1.399 1.398 15
1.380 30 303 1.382 15 1.388 1.385 35
tetragonal tetragonal tetragonal
a(A) 4.63 4.646 4.647(5)
c(d) 9.14 9.184 9.27(1)

1; JCPDS Card No. 7-349, Mason & Vitaliano(1953), from El Antimonio, Sonora, Mexico
2; Ito & Hori(1978), from Kinka mine, Gifu Pref., Japan
3; This study (from Amatsutsumiyama)

9. FPUTEAR Tripuhyite FeSb,0,

sl TR AES00 um BREDRE LA L DDA LIELIER SN S, B THEO T4 TE Y FR—X
NTHFEEL, IKETBEMBETEBIR L& 2 AKMAER L, MONEKE (L oy ofm~#f) 2507k (Fig.
3C, D)o EPMA IZ X 2 E M3 TIX, Fe & Sb O VFiPE X #t &M L7z, Table 3 1Z/R 3BT XK
R7F—%1%, JCPDS 77— F® Mason & Vitaliano (1953) O 7 — ZiZik~ 3% &, 3 KEEMPrEEOE D
s, g eI (1978) O MY TEADT—F LR H-TED, HTFEE a=10292A, ¢ =92TA *
BT3B,

C OMARHIE D S 1%, 1H < BEAR (200D 12Xk D BARER, IRALEREE, HAHL, BusEf, ROSERAM (200D
12K DKLLHE, IRRLEROL, FTRELERSLY), RO E O FAED REMESIE S TO B, AR
TIRER I N - 7,
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AT 3513 B BURHREURE O IR PSR D PER A &, BELCSE A2 KEITHE S IR E LR U 72 SEH 13,
KPR E RPN H B D EEZ S5NB, £ THAETORIKEEND O ZF DRSO —E% 5
AW BT, AEAEESTORKEEWIZONT, <14 7adEL M) —JIEEITE - 72,

RAEUEYO R X MERTH 54903, HEREGE LU TIROER IS LIIZREICKE LTS, Hx D
LRI 11, BEL CTRRE o wIHERE (BERNICE WS TRNERICHMHMI 2O E2 RKREICTEATOSICHDRA
RTdABELUTRZ21FELD, HREMOEmITO TR, ZIZTERIERBHBEL S, BEMOE
Rix, HEH (1988) DHIEHKMEEBEICT S &, MREEHTIC=RCMICT V7 LI m LT0 5206
Th, WHMIZIE RERHERBTIENTEZ IR MMM TRmRoOmIEZ L TE Y, FHAE
IZEWIITE Ry b7 —=27HRICAHH LTS5, BBEODLOENEHSE 600, BUTHEEAENE I
BORUEMTH S, HALEHOREZIFHL TN, WEITEEREDHHIMICEETNTNS10
um X0 b RKETEEYE MO,

FRO T TRUAYNIER < K 2HICOBEL T 0, 2R EOERERMIIR SN - 7o, @l
HERKREN S, 2TKICELHRETH 2HEIWHSHT, 0 NaCl H241EEE (Potter et al., 1978) 13,
5.40~18.5wt. %D HiPH = & B, 10 wt.BHIED S DNBL U, & S ITHEALEEZNE U 7ok 5 13154~223
CofilE &5, 190 CHitED & DB, AXEIRAKKEOEITEAH TS 558, BRI 7S < KPISRSL
BEONDE Z & o, SIIRAROEESZMEHHIZ, ERERFELTOVEEZL o TV AHKEAENOYE
LIRJEHFH E T NSO THBEEEZL SN B,
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AHIE DT v F € VIR, W FERICET 2 BA~KEA L — MICEALCARMEAS XD 6726 X
NI AREGENRIT X B AT & » TIER S e EEZ SN D, SEAHME, TITHZLD S 15 5 DBk,
POMRERSL, SHEE b R oh, BRI, MM, KPIRSLEOMIM EE L TH 2 DN TH 5, filic
TIRIIZER LI EB DN T U FE VDB TH BT v FE VIHE, BT UFEVE, M) TEAED
Wons, PHEILT D Fe A RN at. WIEE L VIO T, KD FeS IEENEITIKL, S, DIGHE
DIE NI O IR ERSL (34 U BRALER T N THBRELIT 7T » T B, BoEifE, BEERSL, + o —/\8L, FHEHSL
EW o TZHISER A SN Z DT, SRR O Cu OIEBIEEIZK, RMICPIMESLICHE L THEL TR S
HEE D Cu ORPEIX, MLHRILFEOREYITHR L TWB EEZ 5N D, SLAMMERES P ORKE
YD &> NaCl MM L, 5.40~18.5 wt.%DHilA & b, HEALREIX154~223 C& W0 S il & 75 -
TWb, IR ~D As DEHIFIFTEA LWL, BRI E S0 2 KAl pehin o R SnR &%, 9k
HOMWENPPRLEEEITH S,

BB APEEBTTBICH D, RN AR A SR O BRI BRI, i
SeF IR X 508 A A B 12 % L — 408 EPMA O I8 LT AR AR - TS, KHEin
B O EPMA ZMHiabbt o fERLC I LTI, Tk RIS K F R SO RE B 1 K B R 75 - 72,
RUTEHMOTEE LI,
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