vOoOR # R

19904 MINERAL DEPOSITS ok ¥y

Hray RPHEELARIER-
A BFARABMEREMRES

W A FER

Crh T BUR R B R R AT

RERE, @ RE SFe,Co, Mo, W, S0 B OERA RGI REmFR, HrEAR
B LR M W A4 S Cm M A T FOT IR FAE . S BRIEI R B
B (RHEFe. AVEALS IR L AR TR T I A 2 8L, (R &R L R - HB KRN
FRIEFIGEE S, MM RIS HIRE ST W REMARE—RRIZH. RETLE MOK R d
PR - A T- T W S FRAT . TE RORBE B L B DB R TR B e e fiE . RN KA
s F o

FEE. Ry Nhma Ao ik e R

BRI, T AR RED EPBEY Y, KTV %ﬂ$ﬁ1 %fkﬁmllﬂ.z‘%fﬁ%
RE R E R 0 R AT WA A8 FAM R, RERHE Ry
BN SRS B S &Ry b 2B e~ NTER R, i “bl&«?ilf&%/ﬂ& F‘“h)’*
BRI TG L PIRIR B4k S A R R Y IR AT & — 28 s

By 2 e 0 R v s SRR AT - AR T AT PR, RS ek R — A AR - A T 23 B G
Ffie U 2 S Y e szﬁn’)iﬁffjnhk}'h W 1t &, Wapuros® gl I EE A-A
BEAS YRy T, BN, UL FUR R ANE, RN A B - A
SYcRILHIMmE A, St AN 2R b b BN A% 5, BRRY R0 R otk A R
K TR B R R BETE, B AR RERR AT, A8 F R B BHE
B BB BRI IR Ak, TR A M A R G IR fEHLEE

« RER R ET R A RV A - AR TR RHE
E I THRE SFe, Cu, Mo, W (Sn, Bi, Mo) | W, Fe-Sn Snf K FE IR

oy EAL RV« AT T PR RN 4 T A B b

[ Ny “ r) o HME— B R RPN R P IV ERG - R, X B LR AR

BUFEA . GEFAN EERIIKS (Gro, Aud, Sp, Di, Hed, Joh) UE£7 /5% vty 5 T 7
RIS B4y 7, STk 443 R IR IR 2 BRI R (IS RO R 5r HP) VIR AR T
(1) o FHR s B S AYRAEIA 0 )5 22 50 k43 91 240.1379.0.1216.0.0173, ZBLJ7 Al
fiksy B4 48.48% . 91,20 F197.27 Y% o PRI IE A = AN I 1 2 R LA 5 W1 4 1A B4 1 26 L R AR o



196

m).

KO R

19904

E1

REG+20RPAERHRE - SRFERAAN

Table 1. End membar composition of paragenetic clinopyroxene garnet pair in skarn deposits

of China
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Fig. 1. Diagram showing correspondence analysis of the composition of paragenctic pyroxene—

garnet pair in ore-bearing skarns of China.
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Table 2. Distribution of ircn between garnst and solution and calculated oxygen

fugacity and acidity

x5 @ 0.18 0.26 0.34 0.60 0.80 0.90 0.95
legto: ~25.15 | -22.44 | -21.05 | -18.86 | ~17.77 | ~17.24 | ~16.94
pl+0.43429 In 31%"(%:‘7’?:— 5.24 5.38 5.50 5,84 6.15 6.36 6.55
xpad 0.25 0.31 0.42 0.65 0,82 0.92 0.97
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T fo, RpHIAZ L METIERBMMBE (£2) .,

R Apanosny KB KR LGB UT XA REL2DME, HHE 2 NTHREN,
R AR B MRS, SOTE RSO SR, MR, BikhekBthir e,
SRR RN S FAR BRI MR RITR, Mz, hTE%RBANKERT
BHTIHBEPHER, FEENOSEBORT RN ERE AR TR @ &0 0k NE
B BRAERE RS RETMGEN. HEHRRGD R Sn g REBERE Bk
HERRE. BENARAETRESGY RO AR, B ERII, BESE. Bix—iAEE
i —BU . K RV R SRR K R 1 & ld n B IR AR A, Fe-Sng by £
FHIER T BE NG & T Bk, (OB, BARE, HTAMEErit. £5%
BRI, SnFBE KRN Su AU PO ANm LR B Fe'r R IESH BT 5
B, AN RITEW . WA ISR 10 SnO T 3k0.5- 2%, AW FAPRSAREA1BF
ANERBAE FERBEWHB EMHIE. MR, FEREEERIET, BERSA-HityRe
b, EEEE rRELAHTWMIE A T EEfah, :

3. RA-—M% (1982.1983,1985) M IRIE 2. ARG B R B B AR Y K 4
7T EAVFER, BRI SEBSEW RS PBEADRSESN, EEESRMA. BEllG.
EMMEA. SR SO, VA, B A, YERBIGHY Kb n &
EhRAnERL, EHUBNA. &t BWA. BINfA. 68A B i, A
¥Ye.Cu.Pb.Zn W, Sn, Au, BELZMNI L. XML CREPRZESHOR A6, 5%
W B B R S TR 0 AL A WISRERET . RGBT . R . K
BEA%, SRV EEAIPD, Zn (Ag, Co %, IhT 5P, Zog T XM R EAKE 55
ERRRHEH %, FHBMENT BB, BULA B RA S oIl 5 k45
AR, BXFFRMIR. B LT R, 64RO KM a2 Ryt &
By {eas, ME—mEy e REsa K —ENEa. AlFA RS BIEme imasEg.,

4, WRAVKPHERRE, SRBEINMIINEE, BRads. mERER



206

w )73 it 353 19904

[DF:H

BR it 2 AR R i B &2 JR 0 R 4L 4 W0 TB 18 2z ) A5 T Iy /R PE N B R B i BR AL 2 S AL M Oy

MWEREE. ZRRVIMEE L. M 2R PRAXBY K8 8o 1R

F R, Hx—REHFENFHE L LA XHE .
BEWR, WRATRPIALREA-AORFANEART TRME BB RET K
ok IHLEE o & & IR BT R T 04T A TR Lo

(1l
€23

€10l

Qan

(122

(133

(143

2 £ X &

MR 1990 WokEERPEERMRG-ERAREN R TATAMBER HEYR N1y
g, BOX, HRRE, ERE 1985 REW FETIREAMBRE PEBAERNEBRR R SHHES

Chao-1Isia Chen, 1975, A method of estimation of standard free energics of formation of silicate
minerals at 298,15k, American Journal of Science, Vol,275, No. 7, pp. 801—817.

Einaudi, M.T., Meinert, L.D. and Newberry, R. J., 1981, Skarn deposits. Economic Geology, 75th
Anniversary Volume, pp. 317—381.

Einaudi, M. 1. and Bort, D. M., 1982, Introduction-terminology, classification and composition of
skarn deposits, Economic Geology, Vol. 77, No, 4, pp. 745—754.

Ganguly, J., 1976, ‘T"he energetics of natural garnet solid solutir>n 1. mixing of the calcium silicate
end-memcers. Contrib. Mineral, Petrol. Vol. 55, No. 1, pp. 81—90.

Greenwood, 11. )., 1967, wollastonite: Stability in H,O- CO: mixtures and occurrence in a contact meta-
morphic auresle near Salmo. British Columbia, Canada; Am. Mineralogist, Vol. 52, No. 11—12, pp.
1669—1680.

Gustafson, W. 1., 1974, The stability of andradite, hedenbergite, and related minerals in the system
Ca-Fe-8i-O-H. Journal of Petrology, Vol. 15, No, 3, pp. 455—496.

Lou, J.G.,1974, Stability relations of andradite-quartz in the system Ca- Fe-Si-O-11. American Mine-
ralogist, Vol. 59, No. 9—10, pp. 1016—1025.

‘Taylor, B. E., and Liou, J.G., 1878, The low-temparature stability of andradite in C-O-H fluids.
American Mineralogist, Vol. 63, No. 3—4, pp. 378—393.

Apanosny JI. 5I., 1977, ¢asonoe cooTBe1CcTBue B CHCTeMe SNMAOTIPANAT IO 3XCIEPHMEHTAaNl-
puELIM apnbiM, B kn. “Ouepxn gisukoxuMmnueckoii nerponornn”. B, “Hayka”, c. 14—33.
bLynazx A.1'., bynax K.1'. 1978, ¢duauko-xnMnuyeckue CcBoHCTBA MIHEPAJIOB ¥ XKOMIIOHEHTOR
rijIpoTepManLublX pacrtsopod. JI., “IHeapa”. c.168.

apuxos B A., 1968, CxapuoBsie MecTopuifenns. B ku. “I'enesnc smporenusix MeCTOpPOX -
nemiii” . M., “Ilayka”, c. 220—300.

7Kapukos B. A., Axciox A. M., Kopwurcknd M. A., 1979, Bangnua knciaoTHOCTR paciBopa
Ha pacupeicieHHe JKeaeda Mexdily IHPOKCCHOM H IPDAHATOM (10 3XCHePHMEHTANBHLIM Jall-

HHM) , B xH. “IIpo6aeMul gn3uxo-xuMuYecKoil ileTponorun”. M, , 4 “Ilayka”, ¢. 46—60,



Fok H3 WREGT WP I BT T 1R BT B 207

CHARACTERISTICS OF PARAGENETIC CLINOPYRO-
XENE-GARNET PAIRS IN SKARN DEPOSITS AND THEIR
GEOLOGICAL SIGNIFICANCE

Lin Wenwei, Zhao Yimiug and Jiany Chongjun

(Institute of Mincral Deposits, Chinese Accdemy of Geological Sciences,Beijing)

Abstract

Studies of skarns related to I'e, Cu, Mo, W and Sn mineralizations show
that the paragenetic clinopyroxene—garnet pairs in skarns of different mine—
ralization types each have their spaciiic composition and ferriferous ratios.
In the direction of Fe-Cu-Mo-W-5an, the diopsid2—andradite pair in skarn gra-
des progressively into hed:mbergite—grossular pair, accompanied by the incre-
asz in K, value. According to mineral assemblages in skarn ard composition
of paragenetic pyroxene-garnst pair, oxygen fugasities for the formation of
various mineralized skarns have bzen calculated; the formulaz for estimating
formation acidities of skarns are given on the Dbasis of the composition of
paragenetic clinopyroxene-garnet pair (see formulae 19,20 in the paper pro-
per). In this way, several oxygen fugacity-—acidity phases have bezen distingui-
shed: high oxygen fugacity-low acidity phase, charasterized by log fo.22-—20
and pHZ=5 or 5.5; intermediate oxygen fugacity-normal ncidity phase, with
log fo,=-—20— —23 and pH=4.5--5.9; low oxygen fugacity-high acidity
phase, with log fo,<{—23 and pH=3.5—5.5. Various mineralized skarns were
formed under the condition of log fo,=—26-- —17 ard pH=3.5—7.5.

The variation trend of oxygen fugacity-acidity during the formation of
various types oi skarns is discussed; it is also pointed out that deep intermal
relations in rock-forming and ore-iorming geologic-geochemical characteristics
and metallogenic physicochemical conditions do exist among magmatizm, skar—
nization, acidic leaching metasomatism and metallization in thg process of

the formation of skarn deposits.



