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A typomorphic study of sphalerite from the Huize lead-zinc deposit, Yunnan
Province
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(Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China)

Abstract: In this paper, the authors conducted a systematic study of the features of chemical components of dif-
ferent stages of sphalerite in the Huize lead-zinc deposit by using electron microprobe analysis (EMPA) and ICP-
MS, so as to explore enrichment regularity and indicative significance of Fe, Zn, Cd, Ge, In and Ag. The re-
sults show that hydrothermal metallogenesis of the Huize deposit can be divided into four ore-forming stages,
forming fine-grained pyrite, polymetallic sulfides, pyrite-galena and carbonate respectively. Sphalerite can be di-
vided into two generations varying in color from black to red gradually. The early stage sphalerite exhibits en-
richment of Fe and depletion of Zn, Cd, Ge, In and Ag. In contrast, the late stage sphalerite shows relative de-
pletion of Fe and enrichment of Zn, Cd, Ge, In and Ag. The content of Cd and Ge has met the requirement of
comprehensive utilization, and these two elements are mainly in the form of isomorphism in the sphalerite. Ore-
forming temperatures range from 170 to 262°C at the early stage and below 203 C at the late stage, as shown
by the content of FeS in the sphalerite. In combination with the sphalerite Zn/Cd ratios, it is suggested that the
Huize lead-zinc deposit is a mesothermal deposit. Spatially, the flowing direction of the hydrothermal fluid was

consistent with the strike of the orebodies. Compared with typical lead-zinc deposits, the In, Cd, Ga, Ge, Zn/
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Cd, Ga/In and Ge/In of sphalerite in the Huize lead-zinc deposit show characteristics of Mississippi valley-type deposit.
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a—fine-grained pyrite of the first stage cut across by polymetallic sulfide vein of the second stage; b—sphalerite of the second stage cut across by sul-

fide-galena vein of the third stage; c—sphalerite of the second stage cut across by galena-pyrite vein of the third stage; d—carbonate vein of the last

stages Cal—calcite; Sp—sphalerite; Gn—galena; Py—pyrite
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Fig. 4 Sphalerite of two generations and typical minerals in the Huize Ph-Zn deposit
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a—red sphalerite of the late stage (Sp;); b—contact surface of two stage’s sphalerite (Sp; and Sp,); ¢—black sphalerite of the early stage; d—col-
or of the late stage sphalerite Cyellow), transmitted light; e—color of the early-stage sphalerite (dark red), transmitted light; f—two stage’s spha-
lerite showing clear oscillatory zoning, transmitted light; g—early sphalerite replacing by calcite (Cal), calcite replaced by galena (Gn), reflected
light; h—exsolution of oriented droplet-like chalcopyrite (Ccp) in early sphalerites early sphalerite replacing by dolomite (Dol dolomite replaced
by calcite, reflected light; i—pyrite (Py) exhibiting clear oscillatory zoning replaced by early sphalerite; sphalerite replaced by galena, reflected
lights j=—dolomite replaced by late sphalerites sphalerite replaced by galena, galena replaced by calcites reflected lights k—dolomite replaced by late
sphalerite, galena and calcites reflected light; I=—finegrained pyrite replaced by early sphalerite, sphalerite replaced by calcite, reflected light
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Table 2 Electron microprobe analyses of sphalerites from the Huize Pb-Zn deposit
ff‘ﬁ m ﬁ Cd Ge Ga Zn Fe S Total Zn/Cd AR
[€77/) RE
QL3 B/ME 0.004  0.043  0.021  57.030  1.293  32.526  99.264 373.788
(B Sp) 18 BAM 0.165 0.043  0.121 65.404 9.427 33.595 100.536 15914.000 (Zng 9238Feq.0711Cdo.0007Geo.0006Gao. 0009 20.9970S
et SPYE S 0.087  0.043  0.062  62.530  4.104 33.147  99.905 718.736
QL2 B/ME 0.017 0 0.068  0.025 60.113  2.152 32.622 98.727 372.790
(B S0 4 BAM 0.167 0.068 0.105 64.354 5.723 32.764 99.393 3627.176 (Zny.9297Fep.0718Cdo. 0007Geo. 0009Ga0. 0009 1. 0040S
e SFEIME S 0.081  0.068  0.065 62.096 4.090 32.707 99.019  766.617
QL4 B/ME 0.111 0.098 b.d 64.725 0.747 32.658  98.339 583.108
s s 1 BAM 0.111  0.098  b.d  64.725 0.747 32.658 98.339  583.108 (Zng.9705Fen. 0131Cdo. 0010Geo. 0013 20. 9859
o SEEIME S 0.111 0.098  b.d  64.725 0.747 32.658 98.339  583.108
QLs B/ME 0.054  0.044  0.076  65.314  0.009 32.217  97.802 331.914
Ut sp) 5 BARM 0.197  0.049 0.115 65.533 0.160 32.532 98.284 1212.463 (Zny.9g96Fen.0021Cdo. 0012Geo. 0006Gao. 0014 0. 9949S
- N P 0.131 0.047 0.096 65.424 0.118 32.374 98.078 499.420
KS1 B/ME 0.016  0.016  0.013  65.565 0.051 32.354  98.149 289.781
Ut ) 5 BARM 0.228 0.021  0.072 66.070 0.094 32.529 98.933 4108.938 (Zng.9931Fey.0013Cdo. 0012Geo.0003Ga0. 0006 0. 9964S
- N P 0.131 0.019 0.043 65.724 0.072 32.409  98.365 501.710
KS2 w/ME 0.012 0.088  0.022  61.293 0.131 31.528  97.405 266.491
Ut ) 6 WA 0.237  0.048 0.094 66.270 3.962 32.430 98.755 5522.500 (Zng.9gs50Fen.0170Cdo. 0016Geo.0007Gao. 000821.0050S
” : P 0.181 0.049 0.056 64.797 0.952 32.214 98.193 357.994
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Table 3 Characteristics of trance elements in sphalerites from the Huize Pb-Zn deposit (ICP-MS)

7] FE5 Ag As Cd Fe(wp/%)  Ga Ge Mn In Sh Se Pb Ge/In Ga/In
FWEMA Sy QL2 10.200 16.000 1 195.000 3.830 1.800 1.500 100.000 0.050 12.300 60.000 142.000 30.000  36.000
HMA Sy QL3 35.400  59.000 1320.000 3.900 2.000 1.400 80.000 0.050 110.500 60.000 35900.000 28.000  40.000
MLt Sp KS-2  106. 500 82.000 1285.000 0.620 7.100  15.900 90.000 2.070 107.000 60.000 2200.000 7.680 3.430
MLt Sp QL5 76.000 65.000 1640.000 0.090 5.400 107.500 90.000 0.320 144.000 60.000 1650.000 335.940 16.880

KA 106.500  82.000 1 640.000 3.900 1.800 107.500 100.000 0.050 144.000 60.000 35900.000 335.940  40.000
Fe/ME 10.200 16.000 1 195.000 0.090 7.100  1.400 80.000 2.070 12.300 60.000 142.000 7.680 3.430
P 57.030 55.500  1360.000 2.110 4.080 31.580 90.000 0.620 93.450 60.000 9973.000 100.400 24.080
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Bk WHFCR N EEN ™ Fe U I & & Bl
JEREAE HA IEARSCPEC X PESE, 2010a) > AT1E g i
J FETE C Kullerud, 1953 /7 M %, 1975 55t I B
,2010) o %X HHE Fe 2IM T Fe (03 104y
TEFE 7N AE AT VR I R v, B 4 1 ek F5E 3 3 %
fiKo MR8 Fe & 5 INEE B W0 FE G 500 HEZR (B
BT, 2004), 159 2 4 B DX INBE 1) o L 32
BLJE T L, B BT W B VG L 200~ 300°C
W A B B i B A 100 ~200°C -

WAL, IR B s e S AR, TR A R
T FeS 2 5 SR Al v B W B 3 B (B 5O CF e e,
1975) , SSVFEEVEERT IR I IR T FeS B2 7400 0
~16.210% (& 2D , M4 et et FE SRS T
262C (B 5, J& T A Ren™. oy, B A &
W FeS 4 T 40 2.260% ~ 16.210%, “F-
7.140 % » FoX0F N AT R0 E O 170 ~2627C C B 5D,
SEYIRLEE S 223°C s BRI N BRI 1R FeS 201200 0~
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Ao ZER TG B e N Zn IRE ) Gl P,
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Fig. 6 Fe-Zn(a), Cd-Zn(b) and Cd— Fe(c) diagrams of sphalerite from the Huize Pb-Zn deposit
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BN AR S, 19845 Zhang 5 1987; P IR, 1997;
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IWEEA AT In — Ge B v AN AN A 1 3 G 58 8,
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NEEN I Ge 2> 58 1.1 x10 %R 2.1 x10°¢
(Cook et al.» 2009); & Ge 7% In MR RIEL AT HE S
Z M KA DG, P ] (1) 1] B b X% 7 P L ) 4y
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(Ye et al.» 20115 =ik, 2013; SIS, 2014). <
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Fig. 7 Characteristics of In and Ge elements in sphalerites
from Huize and other different genetic type Pb-Zn deposits
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Fl Toyoha #" R EHE I Cook (20095 By JUHTVER ™ H4 95 A S 5%
(2014 2 AR AR BRI A RBFFLCR 20
Base map and the data about MVT deposits in Sichuan, Yunnan and
Guizhou after Wu Yue (2013); data about Jinding deposit and south-
ern China deposits related to magmatism after Ye et al/. (2011); data
about VMS deposits and Toyoha deposit after Cook et al. (2009);
data about Mayuan deposit after Hu Peng (2014); data about Huize
deposit after Table 2

F 4 FEBELRBEY KA METREFE
Table 4 Trace element characteristics of sphalerite among

different genetic types of Pb-Zn deposits

4 Nl NPT o
I —— kmmmjﬂ%u SRV IR
pag £utiw] Fren i) ¥MH
Mn <1000 >2 000 80.000~100. 000 90.000
Cd 1000~8 000 2000~3000 1195.000~1640.000 1360.000
Ga >30 <40 1.800~7.100 4.080
Ge >10 <5 1.400~107.500 31.580
In <20 >30 0.050~2.070 0.620
Ga/In >1 <1 3.430~40.000 24.080
Ge/In >1 <0.1 7.680~335.940 100. 400
Zn/Cd >300 <300 357.670~810.910 587.620

FRIRE, 1994 v A1, 23 X INEERT K Gas Ge
TR B In &, Ga/In HA Ge/In HZE KT 1;
PN X N BN Zn/Cd W A N 357.670 ~
810.910, 3%J7E 300 LA, F34 587.620. X2
FEHVER IR 55 PRI AS ) B DR 28 1A IR 45 AN i s R
REAE, R4S PREVERAT IR = H (9 N R (2 i IR
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VSRR AIE 5 A A0 ZEARBIT S0 S AR IR 9 45 SR 380 Sl 7
A 30 A Ay HR T PR R R A, K S S 5 3 T
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A TR Gk 4l 5245, 2005a, 2005b), X 2ERFAE 5
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K S A FR O K LTES LK, H FeuMn Ga &%
#m M Ga/In Ge/In~Zn/Cd 55 Le A 3% B L= 5 g 7Y
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5 45k
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Cd-Ge- Ins Ag, Wi B BOTE 1% 1) N B AT AH X 3T Fe, &
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R Cd~Ge 5545 FH 415 ¥ £ 2 Tl 2565 1 225K,
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