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Fig. 2 Topological relations of major minerals in Ca-Fe-Si-C-0 system

(Z) BRSTHReANEHRERIETN
HFRAARBHZHR, FE A B0 TRARE":

T
AG=A0H}y s~ TAS s +I ACpdT-T

r
298,15 298

Af, ORBFES, RERE, XN 2MTHEMEDBLHER, L25RKEHH
RECABET, THQ) REHHE, BEFEHAETTARDEREPEARFARET
#§ Yyl A pR B BAEIE Y, SR (ORE LS.

P
A,G,,,:EAG"}J+I AVdP 2

A,deT/T+rA,VdP 130,
15 1

R 2AG.» = 2vAG ) r ety ~ Z0,AC ] 1 Rivthe vy SRIHERY. RE B iLET R
A (O, @ RPBHBABRABREHRAREE, NATFEXHHTREBEROT 6 4
T

LAKER, AREAMAREAE: PREVEFHRSIERRNN R4 5 18R CaMg-
Si; 04, CaFeSi, 04, CaMnSi,0,, H B4R/, TLAEK, HXERAHEFCaMnSi, O,
FF—BABES %, Saxena®Canguly I RAER &R AX A THRBERREA G, M A
HERAARK, HARAHBEN: .

AGS.. =3X,AGSs..+SRT X InX, (3)

X —2B BT EEA, SHEA, SEERRRAMBRIE, AG,.— BB A, B &
VA, SRR R B Sk,

MEERBEAHBM RN AXBBOHLRER, EERAKRERX THERMEVOREE
BEHMREAEEFE, M T 298.15-1300K fybnift 4 ik B BAEE, 4Kk £ 8RS £



258 H BT W % R X% ®ok

T, EENERERSKRERHRETMY, MHEED REPBEEARNES R R
YOBRRYRERIM), Hik, LRFEMHEFRENEANLIEAEFEER B hREHY
W EA(E R GOR), MXFH AR R T R ESEREA S FTAANBREL b X8k,

WRahaBATIACa; AL S 0,, 5CayFe,5is0,, i L EHEES, HAERBH
AEH P RRIA:

AG 1= XchG G p cret X uadAG i g 2 0a+ 2RT (X ¢ dn X oo+ Xy iIn X, L0
+2X o X0l ¢ 1)

Ry Xoow Xawes AGfrcns AGL R RIARBATEERA. SBEER M E R
BB ARHEA R AR W A B EBAMSRBA MR R RERMEIIER & ¥ Canguly
B Ll -6. 427K1, HPBEREER DB RRESEN.

2N, ARAIRARB/RER: Macrenaxosif X T ERA-BEER A 5 & I

Pliie AR X R, BEEWRER LR T RO R/RERS SRS 5 #:
Vipx=(437.8004+8.617X yua— 28.3775X ye+ 85.2686X jua— 50. 724X §.0)

x 0.6023/4 (5)
HETELBRSEERAF TEEER . HABANA.
Veo=0(0.6023/8) X ((X 4. +51.577)/4.861)° (6)

BRER. ARAN, HAVHAHETR S RRERE TE/RER, WA 2MEE D &R
PR EE, B R, TREH:

r
J AV@adp=AF u (P-1) (7)

.00 B 2 B R AR : COL DAL, BBV cordp = RTIn cos
i Sipy A% T B EH, WA
J.FVW,dszTlnP- Feoy Xco, ®)

CO. BB T Al R Rl B R ik R 3, —REByrax@HMHARERE. EHF CO, iyl B
REURE™, B—RRMRXTCOfRedlich-KwongR & Bokil. COZMBIMHLH.

L EBERMRAMBE: BERFABEARNEARANRE G BASH, BRI AEMN
LEHEIM A& FHCpx, Gr, Cal, Q; Cpx, Gr, Mt QLRI RPREH Hed, And, Woll,
Cal, Q, MiERRF#4TTiHHH. E2hELAERRANREHBTAERETER, A
AR AMBERE, AE—SRARATHOBREHRORRIE, TLLH K b B
A, ARARELEIRAMRER, BB TEHRERBHOHFERLIE, JEHELERE
Jet AR — AR A R R B R ARl

EdnKapuxosfiig i, KB RETERHEEILREREMELY, Q& %A,
ARAMAR LRLOBHEBRKT WFEGSRIRERER) . BEEMNREY RaHXmE
i ks WAELEEKY BB RaP, BE&HFCpx, Cr, Cal, QWMERMHBEY REHR ME
BEFWEA—EBL, DRERBSERMIRE L EA:

Ca,Fe Al,__.Sij0,, +2CO, + (0.95-X)MgO + 0. 05MnO=2CaCO, +
(Gr) (Cal)



BIM WREAVKRLEERREL-AHAERE T REEGRI CARY ALK ARERSF 259

CaFe Mg 5y x,Mn,5i,00 + Eo) AL O, + (m - X)Fe0 4 5i0, + 70, (9)
(Cpx) Q@

BEIZBEWT, XA RPN HMERERTARHRMER, CO. RS, MWIHREFEITRET
R, HERAEGPUHRAE R Ak

6—-m)

CayFe Al,__Si,0,, + C +CO + (0. 95 — X)MgO + 0. 05Mn0 + 20,
(Gr)
2CaCO, + CaFe, Mg s_x,Mn, o, Si, 0, + .ﬁgi’llmzos +(m—-X)FeO +Si0,  (10)
(Cal) (Cpx) Q)

ME(D.AORK, EAREHL L FMRN, CERMAOIEFRAKGBAE, WEABAMN
AR TCpx+ Cal + QAT RAERACKMEMER, MAOXNEZERZHFHR 7 ik
B REHRSELMOEZE. XHHAATEEREERERMFTHRELRL BHRINA L ENE
fiE.

300 500 00 55

B 3 AMO-BE OV DR ERE—IREER
Fig, 3 Oxygen fugacity-temperature diagram showing formation
conditions of pyroxeme-garnet pair

& BROO@@O#HRFRRBIE.
@Anda——‘Q-{-Cal—}-Mt;@Hed;—'Q+Ca1+Mt;@And;‘-lled+€n[+l\\lt:@And+Qa-=He6+Cll;
®And+Wolle=Hed+Cal (4857 K Y 5% I T EECAG&UR)

EHRREUERA. Bh. HRA. GRELXTIF(ZROR)EEEEER. FRER
SEEBREHOXRE EMNSNNR.

1 Hedp 1-Ando 9; 2 Hedo,1s-And, g3; 3 Hedy 25-Andg g; 4 Hedg 3s~Andp 45;5 Hedg ;-Andg 4;
6 Hedn_;!—Audn.‘“; T Hed,.,—And._s; 8 lledn,“—-Andn,ﬁsi 9 Hedn,g—ﬁndn.g

6/ RIEXH(10) REYRR,



260 2RV B % RE %%

ERERMERMZ G, KB EREW, KRN A HRE, KBRE A HES T8 HE
X R: AGr RTKRALIEH 0. T WA, BAKRKERREALHE, KEZ
RIERBFREURAAEAEEAMNEESHRBXR:

RTlarg =W (1-Xc)*=W . X}.. a1
RTlar, =W (1-X,.0)* (12)

£ LR EHRERM L, MREIZEFHERAYUBREPHEEA- AR EREHE T T
HEERILES, B4, ZEE3H Woll=Cal+ Q; Hed=And + Q + Mt; And=Woll + Mt; And
+Q=Hed + Woll% Jg 7 4y B £ % T (MR (7IC8IC10IC6IAY LR ¥, MBAMTAEAME
EENS%TXROOBTER. LRAERMEETHAREREAXRLETTHR, HEXLE
ZERGHDEHRABHELES 2%, KBEYVHRAEIRRZ(GREADETTREIE,

RiZiEH, E3PERMBEREREREHEEX AT HASRYURSRERIGH &Y
WHBRAZHER TRAEN, MREX--BEFETRAETHREERRERL MR, WH
EFMAEMRPRR, WZRERFRERLTHE,

=, REERREPFEERARRE R REX
B4R R TRER L EFe, Cu, Fe-Sn, Mo, W, Sap*tHiXmp Rtk B 77 i

ARROERE S, NEATUEH. o s
1. RE & %W REBRT & EROEEER 5 P :

B, HlogfO, [z #r-17—-262/a, PEF- LXK © 8

RIgGF, BRa R R& 20 AR s 5

Bk, HAHREIEI A Fe,Cu>Fe-Sn i & a

Mo—~W->Sn JiFIlEfE, RBCH&XBRED | | .

KRR RSB &R femB At B, H l ° aal

BB EAGBRELELERY, XHER §7 Laa

i TRAXRBRERATR M5t 4 - o "

& BREMSTEIHEAARETRREN ) e

WENRER, EEENRRETHRAYRE o

HHHER. RE. WEEEAFHELES . o

VRt EILEE -2 o7
2. % R RE T R AY R % B th A I

WA S ARRE RS, BREEY O

KEUBENBEEREESEBEEREERN B 4 REXET MR -REERNTREAH

He, HlogfO{ELFE-21—220L, RIKHIN
FRERREEO-BHRBEHA, Rt HK
BEEBIREREE, 76m%% R %
T RERET HREIH, AP R84
EMELAEERSUARRE, MREHREKE

Fig. 4 Oxygen fugacity conditions
for the formation of some ore-bearing
skarns in China
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The Oxygen Fugacity Indicator of the Paragenetic Clinopy~
roxene—~Garnet Pair in Skarn Deposits and the Formation
Conditions of Skarns Related to Major Metallization Types

Lin Wenwei

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences)
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Abstract

A calculating method for oxygen fugacity of paragenetic clinopyroxene-garnet
pair is established on the basis of data obtained from the major types of skarn
ore deposits in combination with experimental results of Ca—-Fe-Si—-C-0 system
and by means of thermodynamic calculation for solid solution of the paragenetic
minerals. A study of major types of skarns in China suggests that different
metallizations and skarns occur in different environments of oxygen fugacity
and show different variation trends of oxygen fugacity and diverse effects of
temperature—oxygen fugacity. The paragenetic clinopyroxeme—garnet pair is an
effective indicator for the oxygen fugacity and acidity of ore-forming fluids and

helps to discriminating between metallization types of skarns.



