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X7 a2 BITRD 4 SO X A TRHRENT WD, ARBFZE TIIRK H AL EE U8 B a0 R & BRI T
AV A b, MECEEOHEREKIIEREEZ AT 5L &5 (Herrington et al., 2005, Fig. 2) Ural %,
Baimak 8K & AP ZE % G & L7z, Baimak BUSLIR I DUV CITERIEILR & Rl ¥ A 7 & 32 Afi# (Herrington

etal, 2005) &, BRI OFE AR 5 I Table 1. Type of volcanogenic massive sulfide deposits in Urals

D H AT T DM (Glasby et al, (modified from Prokin and Buslaev, 1999: Matsukuma and
2008) 23d 5, Horikoshi, 1970).
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BUREOEREAKIEEEZ A &35 (Herrington et al, 2005, Fig. 2) .

a) cp, sl-rich ore . b) cp-rich ore

Ural-type Molodezhnoe VMSD

e : > e L
Baimak-type Dusa VMSD [} Baimak-type Safyanovka VMSD = Baimak-type Dusa VMSD Baimak-type Safyanovka VMSD

Fig. 3 Representatine ores of the Molodezhnoe Dusa Fig. 4 Photomicrographs of ore minerals of the

and Safyanovka volcanogenic massive sulfide Yaman-Kasy, Molodezhnoe, Dusa and
deposits. a) cp-sl-rich ore, ; b) cp-rich ore, ; c) Safyanovka  volcanogenic  massive  sulfide
py-cp-rich ore, ; d) sl-gn-ba-rich ore. py : pyrite, deposits. a) cp-sl-rich ore, ; b) py-rich ore.
cp : chalcopyrite, sl : sphalerite, gn : galena, ba : Tellurobismuthite and clausthalite occur in the

3 HLEDHEH

Yaman-Kasy #.f&  (Ural &) 1, Eﬁlﬁlﬁi POHENIRNIC S Tediq 2 FEIL A & 95, ALK TIIfh o #
A 7O KIPESRIR AL FER I ITFR D B AL WEEERINIZ & Tl A HE T %, Molodezhnoe $I27K  (Ural
) OEFHAVIEMIL, PG Th D20, —EIITEMIL, PHMILIC SO Aa I RO EMA L
atebo (Fig.3a) bbb D, Eio, HEFUCE A (Fig. 3b) | BEMIKICE LI A S EHT 5, Dusa
PLPR (Baimak ) o EEHL AT, AL A EARE Lfif (Fig. 3c) CToh b, Safyanovka K Tl EHE
oA L UCHERgL, MHEehIlc B Oodin, ML EOIA 2 EN T 2, AREUR TIZBIGLR OB
O BRI, L PAHEN L. HEndh, ESA S TR E o 28m (Fig. 3d) © A BEHT 5K %
%D, Safyanovka JLIK TIERAEAINGRD H AV, FLR FHE CITEEINICE Tofim 28 . JLAR LE Tl
Pi, POMSHEMICE LI ANENT 5, SHICHR EFICEWTRIENIE ANV EENT 5, 20 X957
BOWBRCANT BILILIR D EESR, WEEL, BIL0 BAERSNEET 5,

4 LBIGYMESE

ARWEZECILRERIR, SEEREL, PAMEREL, Jrdndl, B A OFERIZEH L, Ural B!, Baimak %I, 2
SRR IO LM E SR BRAL P SE IR D SEM MRS & T L7z (Table2)
4.1 Ural 2 VNSD—Sitnfi &t

Yaman-Kasy #LK OFLAIE, $EEHE > S ERHL > [ digh s > I %@®@%%ﬂAﬁT%1§(60f bhd,
o, WL > MBIL O AR 2RO A b ENT D, DEEN BEILOHIZT VLVEREL, &
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L ogndlh (Fig. 4b) ZBEMET 2., ARFUR TIZ G EEE, =LA XD 572y, Molodezhnoe SRR 1L, ¥
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Table 2. Mineral assemblage from the Yaman-Kasy, Molodezhnoe, Dusa, Safyanovka and Koroko
volcanogenic massive sulfide deposits (Matsukuma and Horikoshi, 1970).

2
Type of 2 8 3 © é
) Deposits Type of ores 2 = e 52 £ T 2 2 o £
deposits e g ¢ = 25 & ¢ £ B 2 F 3 N g
£ 8§ 3§ E ¢S EEg& = s 3 5 5 £ B §F =
& & 5 8 8 8% ¢ § 8§ %8 E 2 o & 8§
pYy, cp, hm - rich ore © O A A
Yaman-Kasy py. cp, mag -richore  © A - — ©
py, cp, sl - rich ore © O A ©
Ural-type py, cp, sl - rich ore O © A © - A
- rich ore A A
Molodezhnoe py 9
cp - rich ore — © =
bn - rich ore O © —
Dusa py. cp - rich ore © — © — A
py, cp, sl - rich ore O © A © A
Baimak-type py - rich ore © A
Safyanovka
cp - rich ore — © —
sl, gn, ba - rich ore — A O © O ©
Kuroko deposits ~ PY - fich ore O O ©
Kuroko-type |destrictin py. cp - rich ore © © — A — A
Hokuroku sl, gn, ba - rich ore = A O © O A ©
Ural R IIPESIRFRAL W HE IR 132 B O B ERFE ., PORLENILIC & Ledi A TRES I b, £ LT, Bk

WA HENDHIIL, BRAOEIRMLEY, FELTLZOREIMD THOR, EEFERITPVET
&% 73, Ural RGER T IR D I L i A,
4.2 Baimak Z! VMSD— L& D 45

Dusa 50K 0§ A7 13 88§80k > 25 8 91 >> PO i h §ik > DU i $GE O SR & TR b s (Fig. 4c) o
ARPLIR CIEPATERIE & DU S dE o0 & A B3R < . Fepdh, EAAIERO Sy, Dusa LK OIS
H ORI, Ural BUER IR L 72 8iii & 2 Ff5>, —J7. Safyanovka $IL 0K 0O 3= ZHL A 13 8K k8L > 3
SREE > PIHE SR PE > WU SASE DS AR 2 Fio, T HESICE R A b EHRT D, RIS IEMI T
% PR SR L > J7 gk > MU dRHL > &l A O SLAL A 2 R o8 A (Fig. 4d) A EPEHT D,

BHLR OLF A D> 5 1%, Yaman-Kasy $i0£, Molodezhnoe #&. Dusa 5K % o $445 > B8R HE5 > PY
FFERFE > V0 $PE DFLFLAE TRM ST o2 AZ2 R TH8KE LT, M—%A4 7L TLLTE
LD LN TE D, Safyanovka FLIRIT ERE O 3 FLK & AR BL A & (1 5 25, BIEALILAZREMET 5
ZLEBETLE MDA T TEHLEEZOND, LML, BIGURE T 5 & Safyanovka FLK
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(CEET DB ATV ETH Y BIHIR L YRR RN D 5,

5 ShEDIEFHERK

5.1 HMFARZER LVAITEE
THEIL AR TEOTEEONIL. & TFERKFZY A 7 ka2 % —o PIXE (Particle Induced X-Ray
Emission) . kK KZ T REPRLEEHA O W63 (Atomic Absorption Spectrometry, AAS) % fu»
Tz, Fe, Cu, EHEIL AAS IEZ V. Taple 3. Chemical compositions of ore samples
Zn, Pb HHEIT PIXEEEZENENH WO 21T from the Yaman-Kasy, Molodezhnoe, Dusa and
~7- (Table 3) , PIXE JE2BHERRIC 1T 886k THLFE Safyanovka volcanogenic massive sulfide deposits.
S LB a A U TS HITHA< RIE L
2o FOMKREZam OF L BWR)IEKTHY

Elements (W%) Fe Cu Zn Pb
Yaman-Kasy VMSD

Ta L7 4 )VAZEEL, O E{To =, A10 327 61 103 0.5

L A11 354 2.9 14.5 1.1

5.2 ERMAMATER - AR A22 327 81 01 05

Yaman-Kasy i O 857 15, $E88E, BARSEIC T Dusa VMSD

g _ " A50 39.1 5.4 0.1 0.8

B P A 2o Lo (Fig. ba) o ALK OFLA AS6 4.7 4.4 0.3 0.5
Molodezhnoe VM SD

0i CU Zn | 77‘ Fﬁ?ﬁéﬁfiiﬁff“/‘ﬁﬂﬁ ﬁ‘ﬂﬁk A107 19.3 3.3 0.0 0.7

BWEITEZ Y, PbizZ LV, Molodezhnoe §i/K @ A112 22.8 1.1 323 13

L . . A113 29.9 35.1 0.1 0.1

FrA, BRSNS EOIA . BEHILIC E i A, A115 251 119 169 17

SEEASL . PIMEEA LI B Tedl o AT LT (Fig. 5a) . A119 14.8 53.4 1.3 11.5

Safyanovka VMSD

ARILR OFLA L. Yaman-Kasy $EFR[F&E, Cu, Zn A167 1.1 1.1 182 116

2 F, Pb 122 L\, Dusa §k K OFE A7 1358 BL85 . Ao She it Le o8

A172 29.2 35.3 0.0 0.0

FEERAPLIC E T im0 L= (Fig. Bb) . AFLK A176 37.3 8.1 07 07

DFA S, CulZEH, Zn, Pb {Z2Z L\, Safyanovka

PR OFL AL, PN B I A, L, RN E Iia . PIHSAIE, FEndL. EAAICE TR
B A 2= b LT (Flg 5b) . AFLKOHA I, Cu, Zn IZE &, PbIZZ LWEA E Zn, Pb ICE Todk
FIZH T oD, Zn, B Od A TR A ORER LRI T e Yy F D,

I ZEtrElwd ., WOX 1275, Ural LD Yaman-Kasy #L K. Molodezhnoe $LpR DL A
I% Cu-Zn, F721% Cu THES T biv, BADBILFUR & Hlg LT Pb MRV A FF>, Baimak B o
Dusa LR DFLA & Cu lZ B LM A Fi>, Lol [AZ A 7L S5 Safyanovka FL0K O FEHET L, Ural
BIEERIZ Cu-Zn THRE ST B b 23, SR O B2 Zn-Pb IZ B o8 BFEET 5, Yaman—Kasy
JK. Molodezhnoe #5/K . Dusa #i/KI% Cu, Cu-Zn THHE DI Hiv 5, Safyanovka #L0K 1 Cu-Zn (2 & Tedk

A0z, Zn-Po \Z & el A % FEH 9 % A8 C Yaman-Kasy 2 O SRR S IX R D A RetE N & 5,
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Fig 5. Cu-Zn-Pb ternary diagrams of the volcanogenic massive sulfide deposits, Ural-, Baimak- and
Kuroko-type ores. Shadow area: representative chemical composition of Kuroko ores (modified from
Kajiwara, 1996).

6 F&&H

AWFZE TIE Ural BLLPESRIRFRAL S 85K T & 5 Yaman-Kasy §0K . Molodezhnoe $5R, Baimak % Jk (L]
PSR AL SEIR T % Dusa $LK, Safyanovka SERIZ DUV THLA O WIRIIFHE, S A, 2L
LR IR E BT LT, a0 WIRMIER S & I AaY, EEIATHEEH &) SIX, Yaman-Kasy ik
J&. Molodezhnoe §i /&, Dusa #5 PR XL 35 AlREMEA & 5, Safyanovka §iR 1% EFE D 3 JE5KR & EEL L 7=
Pz PEM T o0 BMEBEILAEEST 5 2 &b Ural BLKLIMESRIRFAL P IER & 1T R 5, L,
Safyanovka $i PR 1 BELELSL A DPEH N DI T L . B QUSRI L RE & b B2 D AT RE
PERH 5,

LAt U7 R s e O, EE Y T VERR IS 1 Cu, Cu-Zn THIE-S 1 & 5 KSR A b Wik ok
1% < AFAE L. Cu-Zn-Pb-Ba-Ag THHES T 6405 X 9 e B K IIPESLIR AL IR 130 e & b
Do TAYA N, WHCHEOERE KA EE B4 Uz K LESLIRERAL LR 1X, Cu-Zn-Pb THEE S
HBILDZENZVR, AL OSREEIL Cu, Zn ITE A Pb O EH &AM TRWZ &b AT
PR SZ A T ORRE E HITHFT 2 MNERH D,
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Abstract

The volcanogenic massive sulfide (VMS) deposits in South and Middle Urals are divided into Cyprus,
Bessi, Baimak-, and Ural-types volcanogenic massive sulfide deposits. The aim of study is to clarify
characteristic features of ores of the VMS deposits (Yaman-Kasy, Molodezhnoe, Dusa and Safyanovka
deposits) in South and Middle Urals based on data of minerals assemblage and chemical compositions of ores.
The chemical compositions of ores of Ural- and Baimak-type VMS deposits were characterized by high Fe-Cu
and low Pb contents except Zn-Pb-rich ores of the Safyanovka deposit. The Yaman-Kasy, Molodezhnoe and
Dusa volcanogenic massive sulfide deposits have similar characteristic, however the Safyanovka deposit is

thought to be different type from the Yaman-Kasy, Molodezhnoe and Dusa deposits.
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