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Fig.2. Inclusions of greenockite and greenockite-
smithsonitein veinlets in pyrite{400 x ) .
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Fig.1. Inclusions of greenockite in sphalerite(6000 x ) .
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Fig.3. Veinlets and inclusions of greenockite
-galena in sphalerite.
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Fig. 4. Greenockite in pyrite.
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Fig. 5. Greenockite interstitial to sphalerite and pyrite.
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Fig.6. The topotaxy of brecciated greenockite. On the right is the diffractogram of cadmium,
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Fig.7. Greenockite inclusions distributed
around galena in pyrite.
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Fig.9. The rimmed structure of sphalerite metasomatized by
greenockite in the aggregate of smithsonitee.
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Fig.8. The diffractogram of cadmium in
sphalerite (1000 x ).

3.2.3 EXBT HETHRARESR

P AR B A FE AL R R A R
FLOEARKE REHE REARE, TRHER
VAR, ZRSBOMRT, ARAREDT

324 ERFHEERFBARET

2 FeR e BAR T N RRT E R E
WRIVTHREAT A M RERRE L, b3
B R ST AR, BRI A KRER
B®\HA,

4 [JFABRE Y RLH]

ETFWRETRET HRE, — A AR & WA
FHEmER, BT RAHEER, NGy 250
B, R IE , R B T RIE RS,

Cd 5 Zn A, R mE RIS, CdS fy
FREEBUR 1x 102 (5 3.6 % 10%) , ZnS-a B ZnS-B
BV BERR R 6 x 10%5(a] 1.2 % 10%)7) At 2
B L% ,CdS 5 ZnS 1] LA RIE H 7S], Bymx!"®1A
AURE PR SR D IR RS, Wy s
WY, LA B, M RS
WO TRy BB e D — R TR Y
S5 9am, BERS 3 e e R
ZHMIE SN ST 1 Cd & B BRI, 7 ek
¥ Cd.Zn 53 B , T HLBRSRY

HAFPROEZAMFT FTEZZEH AR
ERM, BR, EEVE TIEMEA, TFRT K
HRME E-1+HEX BEZNBESLRAT
FASTHET . WRES KRG Ry K, ¥


http://www.cqvip.com

B2M

0000 http://iwww.cqvip.com|

Mgk R HREET KR RBRREREY 195

EER e MAFTER 22N Lady Loretta
BEasar kD EEFREN T 2SR AR
HERT, B AR 420 km K 1114 m ¥ EH
Myojinsho B :X LI H & B T HGRE

XA R, MARESZTAM (A 10), HXR
¥ H-0.99752,FZHCAE Zn B—X—HE#,E
RT CS 5 S WELLEFRARREFI, 187
ER4 ABEET ANBEBRAEFRNCSE,

FABFRBY KRR AANEALEIR ZL2UTRERFELERET
BREAE R, — R 1000 x 10 ~ 8000 x 10°, & &
K 1.43%, 2% 4262 x 109100, s 1007
iR 5~ 6 MR, REMBRT K Cd FRE om0} Wy
JLHBIRE R, Zn/Cd D, —8H 35~ 85, & < osol ‘o
K 107090, e A g B B B AR CHLA 4R B T IR 5 .,
B9 Zn/Cd HoE—AR > 100, BB % 51300-2)), ] g 040y .
BT & CdBMHBRE, Zn BN RE, Cd 0.20} ’0‘
FERE—MKT 1%, 5®/iE37.93% % b, B HAM 0.00 . A . . %
000 020 040 060 080 1.00

TERAGT CdESENLERLIE In & —
BN 66.03% ~ 54.61% , Befik 38.71% (& 1),
HRY A Cd S RARKW TR, M 46.23%
H75.14%, A H ZIn S EMN 34.03% W E
2.83%(F 1), AT 5HETH ZIn.Cd T E K

n(ZnS)/%

10 BV NBRAT+ IS5 G TFHXE
Fig. 10. Relationship between ZnS and CdS
molecules in sphalerite and greenochkite .

x1 NET-REBTVHEFRHAIWVER(%)
Table 1. Electron microprobe analyses of zinc-cadmium sulfides( %)

i WE  7Zn Cd S Fe Pb A | HY N Zn Cd S Fe a1t
Ls-21 P-1  66.62 1.47 32.64 1.02 101.75 || N-1 P2 63.18 1.%4 33.20 0.05 98.77
P2 52.01 2.29 25.06 0.39 99.80 P-5 57.64 17.26 22.10 0.02 96.85

P-3  66.28 1.47 32.% 1.03 101.70 P-6 64.10 17.91 19.06 0.06 101.04

P-4 11.05 62.20 20.18 0.04 93.46 P-7 19.%4 57.37 23.09 0.00 100.00

P-5 10.34 60.93 19.74 0.05 91.06 P-8 .68 1.69 33.59 0.04 100.00

P,-6 8.90 65.84 21.47 0.04 96.25 P9 15.98 61.05 21.04 0.38 98.54

P7  7.68 68.50 20.36 0.06 96.59 P-10  21.65 56.95 21.48 0.06 100.00

P9 26.30 46.23 25.08 0.17 97.71 P-11 34.03 48.71 17.24  0.03 100,00

P-12  6.13 69.11 20.96 0.08 96.26 P-12  46.66 26.32 27.64 0.00 99.62

P-13 20.58 52.17 23.19 0.09 96.02 P-13  55.51 13.78 30.70 0.01 100.00

DL-6 1 5.98 72.55 18.19 0.53 98.95 P-14 61.36 6.72 32.06 0.02 100.15
2 2.43 75.14 21.73 0.71 100.00 P15 62.64 2.98 33.40 0.05 99.05

3 27.18 4.7 27.95 0.05 99.89 P16 77.03 2.31 20.61 0.05 100.00

4 6.70 68.73 2.75 0.46 98.28 MmE1 2.5 56.73 18.70 0.14 98.18

5 5.33 69.68 22.71 0.34 98.06 -4 7.81 70.39 21.34 0.4 99.98

W RS SR DL6, T 8-1 Al 4 803 S| A E 1) JR N AT, iyl DUT d R0t 56 8BRS

A OEARERT - MR MBS ENER

5 & i
T-BE T 4Bk Q2 KRR R BRS A 45

“H

HAERETRARTH G IR, TR
BB NFEE. BT FNTHFERERX.
OLUABRHAFET AR XREKT +;02
AR R RFENEYT SREY SRA; O
BRRY MK R - Ay AT E N
REKY O/ W ERAKT FHTET RRNAFT A
B;OBE#YT REMTA, ERAET RER

AREHARE, BiRME " HEHEE A
SERFEARBEY , FRMEA" HORET 2K
ARRET . FNMERMAZE SRLEMPENEE
FHEBIE, RERBTREELHH, 2L
ARPRIR T, REEENRB T+ UIRS 5 i
R R


http://www.cqvip.com

0000 http://iwww.cqvip.com|

196 oW oy R 2004 4F

$ £ X W:

(1] HRAFHFERETHFA. LRESTPFEM] AL LRt R, 1978.297 ~ 298.

(2] F BB FHF, 5. RETPE(L) (M) LR 5t R, 1984.264 ~ 466.

(3] %k, WhEo, k8, % TR E(M] . b 5T B A, 1984295 ~ 398.

(4] $EHAEFREEMBYT =HAFT.SRTWRMAL (M) L5 R EH, 1978, 136.

[5] Pattersan D.].Zincian greenockite in stratiform lead-zinc-silve mineration at Lady Loretta, Northwest Queemland[]] . Canadian Mineralogist , 1985,
23(1):89 ~ 94,

(6] WMAMFARLEE M2 XENEEERLBYEEFF(R]. #HH. FENEREBRIEFETFRET,1973.

(7] lizosa K, Yuasa M, and Yokota S. Mineralogy and geochemistryof volcanogenic sulfide from the Mycjinsho submarine caldera the Shichito-Iwojimia
Ridge, Imu-Ogasawara Arc , Northwestm Pacific[J] . Marine Geology ,1992,108(1):39 ~ 58.

(8] White W S,and Wright. Sulfide-mineral zoning in the Basal Nonesuch shal , Northem Michigan[1]. Economic Geology ,1966,61(7):1171 ~ 1190,

[9) BER.SHAHERGHRET KHRT FRET RS REART RBEX[)] TR, 1989(1):54~ 65.

[10] Xjekpge, ot 5% #3514 fHM AR RS IRETH R IR ST ()] 5 W% 3] ,2000,20(3) : 279 ~ 281.

(11] BRHBBEF =R AMEXRFAEIM] . L5 R R, 1986.56 ~ 107.

(12] E4%Z,BHANYMLE. MBS HAIM]. RE. RAR S HEE,196.1~29,

(13] HEB,SEX,NBE. B4R R RKTERT W], MR, 1992,9(3) 203 ~ 211.

(14] #E=,BX%,. P, . SHRAGEHEMRAFENSRT B X [M]. JL5 B3 H M, 1987.206 ~ 209,

(15] B¢ K.FEUEYPaERET HII]. R¥H,1981,55(3);:56~61.

(16] W &, P&, KA, F MERAF(M] . AL5 7B Tyt B, 1966.26 ~ 74,

(17) HFR, ZFXH. BFEFHIEFMIM]. L ¥ EM, 1986.126 ~ 164.

(18] Bymax A T.5 9 smiih %k (M]. AR GF) . XU (48) . L3 b 57 o AL, 1982.90 ~ 11S.

(19] ¥XM,.%. FEBET ERBRAY(B—E)[M]. Jo50 . B iR, 1984.13~70.

(20] +EFERHAFES. PEFR(EM)[M]. LR850 A, 1989. 1116 ~ 202.

(21] EWE,E¥E S0E 5 HRHET M), Jb50. 85 th AEaE, 1988.19 ~ 375.

[22] Kta H. Cadium(48)[A]. Wedepohl K H. Handbook of Geachemistry[M]. Bedlin, Heidelberg, New York: Springar-verdag, V.2.

(23] WEAKFHRE. ARAF(M]. L3 BEHMEE, 1987, 157~ 168,

[24] scEE, 3% .M S ARAD LS-CS ZLXRRAKAANNZANTMLSHIE(I]. $E#5%,2004,31(1) .40 ~ 45.

(5] # H.4AElrEy ERSHE (D], S FERERBBRELFRF (LX), 1999.26.

DISCOVERY OF PRIMARY GREENOCKITE IN NATURE, AS EXEMPLIFIED BY
THE NIUJIAOTANG CADMIUM-ZINC DEPOSIT , GUIZHOU

LIU Tie-geng, ZHANG Qian, YE Lin, SHAO Shu-xun

(Institute of Geochemistry, Chinese Academy of Sciences , Guiyang 550002, China)

Abstract: It is thought that greenockite is a seconday (supergenic) mineral, but there has been found primary greenockite
in the Niujiaotang cadmium-zinc deposit in Guizhou. Its occurrence is described as follows: 1) as inclusions occurring in
sulfide; 2) as imegular crystal gains occurring among sulphides; 3) as greenockite or greenockite-galena veinlets
penetrating sulfides, or as smithsonite-greenockite veinlets penetrating dolomite;4) around sulphide; 5) as loose aggregates
of smithsonite-greenockite; 6) as crusts of smithsonite-greenockite. Genetically, greenockites can be divided into three
types: 1) occurring at the stage of precipitation and rock-formation; 2) by hydrothermal process; 3) occurring after
outcropping on the surface due to weathering-leaching. But the mechanism of formation of primary greenockite is discussed
in terms of thermodynamics and crystallography .

Key words; Niujiaotang cadmium-zinc deposit; greenockite; occurrence; coexisting minerals
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