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Abstract : The sulfur isotope analysis was made on 26 samples from the Chiemon
No. 4 vein, Akenobe mine, Japan. The mineral deposits are of tin-polymetallic
character and consist of more than 130 composite veins. Three structural stages of
mineralization are recognized, namely stage I(Pb-Zn), II (Cu-Zn), and III (Cu-Zn-In-
Bi-Sn-W-quartz). The stage III is subdivided into IIla(Cu), IlIb(Zn), and Illc (Cu-Zn-
Sn-W-quartz) based on the banding of veins. But Cu and Zn bands are often united
into one Cu-Zn band, and so they are treated as Cu-Zn ore of stage III in this
report. The mine classified Au-Ag, Pb-Zn, Cu-Zn, Cu-Sn, and Sn-W ores based on
the chemical composition for the commercial purpose. The Pb-Zn ore corresponds to
stage 1; Cu-Zn to II, Illa and IIb; Cu-Sn and Sn-W ore to Illc. The Chiemon No. 4
vein is mainly composed of the stage III ore.

The 6*S values of Akenobe ore are distributed between the values of subvolcanic
veins hosted by acidic to intermediate volcanic rocks and those of subvolcanic veins in |
sediments around the mining area as Miyoshi et al. (1988) first pointed out, but are
schifted to the lighter value than their data.

Compilation of the data in this study with those of previous works revealed the
following facts.

(1) Stage I ore has a peak around —2.0%, and II around — 1.0% of 6*S values.

(2) Stage II ore has narrower range of 6*$S value than the Cu-Zn ore of stage III.

(8) Cu-Zn ore of stage III has two peaks of 6*S value around — 2 and ~ 3%.

(4) Substage Illc ore (Cu-Sn and Sn-W) has two peaks at —1 and — 2%.

(5) Bi and In-bearing minerals only occur in the ore with *S values between 0

and — 2%.
(6) Elevation has no relation to the variation of 6*S values. The vein selvage
and the center have no difference in the 6*S values neither. .

(7} Occurrence mode of chalcopyrite inclusions in sphalerite has no relation with

the variation of the 68 values.

Based on the observation above and previous studies, the hydrothermal solution of
Akenobe is considered to be related to the Wadayama-Hikihara granite. The 6%S
values between 0 and —2% represent the magmatic fluid. The other peaks of 6*S
values cannot be explained at present, but there is a possibility that these peaks
represent 6*S values of S that was extracted from country rocks by water-rock
interaction. At Akenobe, Cu and Zn might be precipitated mainly from the meteoric
fluid, while Bi, In, and Sn were deposited from magmatic fluid.

Keywords : Akenobe mine, sulfur isotope, polymetallic ore,
* SRE IR magmatic fluid, meteoric fluid, indium, bismuth
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IERED.

(2) stage II & substage Illa, IlIb TREIFEDHH
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— 7B 5.

(4) IIc ® Cu-Sn #EA% Sn-W KA D HTE 0
%o Bk L, Ia, b KXWV SAEWRIA~
Y7 bF B,

(5) Bi, In 28 IHHE L TCEUIA (stage [II ©
Cu-Zn B L U Cu-Sn #KH) 13 68 A8 0~—2% i
RI3EE 5.

6) SERROAMMEANR, BOLRVEEDLNLVTO
0%S EOZEENHAM .

(7)  PYHEESRSE T D BESRGINL T- D TETE & BR BRI ATk
oIt P il AT SAAN .

VI EoE&REHIT>WT, Symonds et al. (1987),
Symonds et al. (1992), F& - A (1982), LJFIE
2 (198D BLUMAIEL (1980) OFFEERASRL
DOEFE L. Stage Il £EROBEKTRICETF ¥ 8
SESRAI M -7 RIS 2B U i vl et S 5. 111 i
Ronz0nLohOE—2D55 0~—2% DbDITD

DT TeREKIc LB EEESNE, fioE -2 D
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EdIT SR BENL, </ ~EZBEOTREST -
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1. RUBHIC

HRIE SR 1 13 e R R, SERETH b 50 km 4L
B9 5 (Fig. 1. AHIZE km X km O ore field
T 130 AR OERARAREE L, dulddBh &R~
T Sn-W—Cu-Sn—>Cu-Zn—>Pb-Zn—~Au-Ag 74 % ore
field D4 — ¥ — OFRBENHERS N ZEhoHE
FEORHAED, BEFficbhl > THEMTOhTE .
oL AEER (1958) RSO FAELRERT 5 LH
B/ ax k527 F » —ic &k - THALE 2 X5 UHESE
DRESDY 2B I, F/ Sato and Akiyama (1980)
ESRRTERIEDIEIR A<y — v &2ETR L, T (1992)
PR S B BB TROBEBIC X > TEREN S 3
HEEHL TV 3.

TRERIN AR DX & LTIk Yamamoto (1974),
FEEED» (198D, =FiE3h (1988) »H 5. Yama-
moto (1974) I EEIRENL D 6¥S 1B 23 W53 &
R e LR BEES (198D BELH, mEeT
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BE O KA ERITRIE Y 5 KILEESUKSEIRSER © &
5 (Fig. 2). $RiEZD&RANICE > T Au-Ag, Pb-Zn,
Cu-Zn, Cu-Sn, Sn-W- (Mo) D 5N 5%,
TD>5 Au-Ag MR F i EFBR I, o4/
—RELTCEEBREFENS) BEEERHDALN
3. BIRAKEEBHIS W TR OLATIER OERICS
WTIREBIEEEN (1987) »5kO K-Ar F£R%
b & Cu-Zn i} 66~63 Ma, Sn-W fkhs 59~54 Ma
LHEL TV A.
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Fig. 1 Location map of the Akenobe tin-polymetallic ore deposit.
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DO LAV L RO NPIHENGE, EFSLEE LT 5.
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HIX

Fig. 3

WHEEGE [ D BRAGIINAR L —RFIRVEFT 4 IR E > W T— (MR « i)

iI
RF

0 50cm

[ )

B2 25R4AL XKBlcaAbNBE<r70R 57 F v —. I : ECPIEME, HFHED 5755 stagell ;
Ma : substage Ma D EHIFYE Y~ ¥ ; Wb : substage Mb OEJFESGE/N > N : e : substage Mce DHHE-
PATESASL-BSHBLAR ; RF : P,

Mactrostructure of the Shirogane No. 2 vein,-4 L. 1II: stage II mainly composed of
sphalerite and chalcopyrite ; [Ila : substage IIIa of chalcopyrite band ; IIIb : substage
IIIb of sphalerite band ; Illc : substage Illc with quartz-sphalerite-chalcopyrite, RF :
horse stone.
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Fig. 4 Microphoto showing the mode of occ-
urrence of stannoidite (Sd) on chal-
copyrite background (Cp). No. 2805 C.

BRKe 1+ (Re)

Fig. 5 Microphoto showing a tabular crystal
of roquesite (Rq) between sphalerite
(Sp) and chalcopyrite (Cp). No. 2902
B.

BE (Fiokilrg) 2REE & MR EHEE LA L
T AIRORMICHK S T AR L. RS ORMER
i 0fiE & 0 S SicBVHlicovTws (Figs. 7
and 8).

INETRERENILF— 9 DS BERBY DAL
S TcE 2 b0 EOTRIR L (Fig. 8). HIEHKS
DB VO THER TS T WAR RO =T 5
stage I, 1 i3 v 7 A & Wk WEEHES SR 2R
stage Il &0 &S EOHFHH LV

0¥%S HOWIENTRIC> W TA B & stage Illa, IIb,

EOR AT ML (Cp) LIEEMSE (B
Fig. 6 Microphoto showing the coxistence of

chalcopyrite (Cp) and bismuthinite
(Bi). No. 2809 A.

Mc CRPEBLIICEHZIEDBIEF-Z0¥T, I TR
WD LN,

PLTE & 5MS EoXREHEFHEL K 45 & substage
lllc ® Cu-Sn k7 (AE-FMIEHEER) OfED 0
~—2% DEFVEFHIcERT EENbM» -7z, TO8E
BRA VI Y ALERT RAOMNIMIMEEEDELEY
E95%. £ CuZniATHA vV LEELHOR
B CHEBICRIEENE S 52 & SO I - 1.

SEIRD L b & IR O X IR B R 1 RN ©
SRR T V. EIRD & 2 5E AR S N
(LD BEVRHOALEBVA : BREEDS LA
A OOVWREAPELREW) K- EE T oS i
EEHE AR 2R S V. BUTESASE T 0 EERSLR F DI
HEE 5SS i &RISRER IS V.

4. & =

SEE S N7 — 5 OfiH I 6%S HoZERICBIFRA
ARG TR BEOEBELEY & XS i alteik
(ZHFEDp, 1988) 2 H CRET 3. S OMERL
EALER DRIEN DB B L WEE ZRTHEHS VDT
FELVLERRI TRV, PAEKKOBKGEFTEE &
Z OO HEREE O A SHREEME Uik A2 2
5 &3 TE & 5. Substage Illa, IIb DEAAKHA
#HFEA 1T & W IAW T & RBRIE Ek-EaHERIEHE
ATHEEREROMENEZ L EE2BHT 2000 LA
M, Stage I i 2 O & 5 WEWEEORERM A
BX% o AH Cu-Sn $E4 D/R T ENLAMHRE 1 Pler S
0~ —2% EPeVERFIcINE 5. HERTOE A %5
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Table 1 Sulfur isotope data and mineral assemblage of each sample, Akenobe mine.

Ty IVES SR B Gn [Sp |Cp Rq Bx:f st:*ffﬁgsgwim Sd Mo Bm Mgt f;f;
2803A ﬁir%ﬁﬁzﬂ) ol 0O O O 03
s | P A o alo o 36
woia | Tz | | O] O A 24
2804B Eﬂo{‘s;l) o]0 N 05
2804C (lijafmn) O IN O 20
2805A ﬁﬁ%g(ﬂsmn-m A A A -1.1
2805B (IEJCﬁl:—Sn) Alala -1.6
2805C Fofzﬂ) A | O[O N -14
2807A ?ﬁr%ﬁf&zﬂ) O O A 29
2807B (r?:fzﬂ) (@) PaN O] 31
2807C Fc.fzﬂ) Al OO0 -16
BOA | o IR 0 A o A 09
28098 (r_s]nj): N 0| a +2.0
2809C Fcfsﬂ) ol a A O 0.5
2809D (ﬁjcisn%ﬂjz,) O | a A A 0.2
2901A ’%?i%‘%’m Al a N Al a 13
2901B (I?;u%n) Ol a A A 038
2901C %lfzﬂ) o0 A Al 46
2902A F]OfSn) ©) O @] 14
2902B EOon) A |00 |0 A A 1.7
»oc | s olo 17
2904 %?i%g(ngu-sn) o]0 Al a 07
- 2505B Eﬂci‘z,,) Al 0O |a A A 02
2907A ﬁ?ﬁ%ﬁ(ﬂgu-sm Al Aa10 A 02
2907B E:u{su) A1 O A Al 16
2907C fjcfzm a|l0O|0 A 5.6

O:common mineral; A:rare mineral; Gn:galena; Sp:Sphalerite; Cp:chalcopyrite; Rg:roquesite; Bn:bornite; Asp:arsenopynite;

Th:tennantite-tetrahednite series; Py:pyrite; Stn:Stannite; Std:stannoidite; Mo:molybdenite; Bm:bismuthinite; Mgt:magnetite.
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Fig. 7 Sulfur isotope dasa for samples from subvolcanic veins in and around the Akenobe
ore field. Data from Miyoshi et al. (1988) for Nakase, Asahide, Ikuno, Kabasaka,

Akenobe 1, Omidani, Tada, Dainichi and Nii.

Akenobe 2 : this study.
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Fig. 8 Sulfur isotope date for each mineralization stage of Akenobe.
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