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A study of the modes of occurrence of silver and gold and the
characteristics of silver minerals in the Anji polymetallic deposit of
Zhejiang Province
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(1. University of Science and Technology Beijing, Beijing 100083, China; 2. Nanjing Institute of Geology and Mineral
Resources, Nanjing 210016, China)

Abstract: There exists a lead-zinc-copper polymetallic deposit of hydrothermal type in the Anji mining area. The
ore samples from prospecting trenches and bore holes were analyzed and tested, and the results indicate that all
kinds of ores contain high grade of silver, and hence the silver ore body can be distinguished from other ore bod-
ies. Based on microscopic examination, SEM/EDS and EPMA analysis, the authors found that Cu, Pb and Zn
occur respectively in chalcopyrite, galena and sphalerite, and silver may be closely coexistent with Pb-Zn-Cu sul-
fides. Based on studying tens of typical thin sections by using microscopic examination, SEM/EDS and EPMA,
the authors also found that in most lead-zinc and copper ores, gold and silver exist as isomorphism in galena,
chalcopyrite, sphalerite and pyrite, with the content of 0.03% ~0.57% and 0.02% ~3% respectively. In the
hydrothermal filling type lead-zinc ores, silver exists mainly in the form of independent silver-bearing minerals,

such as Ag-tetrahedrite and polybasite, which carry small amounts of isomorphic gold and occur mainly in galena
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as micro-inclusions in the subhedral crystal, short prismatic, blade, lath-shaped, dendritic and irregular forms.

Actually, single particle sizes of Ag-tetrahedrite and polybasite are generally in the range of 10 ~60 pm, with

only a few grains reaching 100 pm. In addition, the silver mineral aggregates canl be up to 200 pm in size. The

silver and gold in the independent silver-bearing minerals can reach 10.98% ~69.12% and 0.14% ~0.35% re-

spectively. The results obtained show that galena is a very important silver-carrying mineral, and the ores with

rich galena are especially likely to contain independent silver-bearing minerals.
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Fig. 1 Simplified map of the Qinhang metallogenic belt a after Yang Minggui et a/. 1997 and geological map of the
Anji mining arca b modified after Wang Aiguo et al. 2010®
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1—Quaternary 2—Yinzhubu Formation 3—Xiyangshan Formation 4—Huayansi Formation 5—Yanliugang Formation 6—Dachenling Forma-

tion 7—Hetang Formation 8—granodiorite 9—moyite 10—porphyry granite 11—Dbiotite monzonitic granite 12—diabase 13—quartz syen-

ite 14—rapakavi granite 15—silicification fracture 16—fault 17—mineralization 18—sampling location
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1 Cu-Pb-Zn-Ag 200 V~30 kV 10 V
Table 1 Analytical results of Cu-Pb-Zn-Ag content of 0.5 pA—5 pA <
samples from the Anji mining area 2 mm X
. =10 mm? F Ka<<66
Pb % Zn% Cu% Ag107° eV C Kas<536 eV <133 eV 20
TC56-1 H7 1.50 3.03 0.52 612.1 keV B5 ~Am 95
HI11 1 3.32 1.35 140.5
Hi12 1.1 3.08 1.26 108.7
TC0O7-1 HI3 1 1.01 0.63 54.7
H14 1.05 6.10 0.74 454.2
H15 0.90 2.34 0.42 163.2
7K15.2 H8 1.44 5.08 12.15 357.1 EPMA EPMA
i H9 1.44  1.45 11.74 380.2 JEOL JXA-
CK15-1 Hi 1.70 6.19 125.0 8100 0~
ZK05-1 H5S  1.41 2.32 60.8 6 -1 B
H2 1.20 0.10 0.05 2.07 48.4 30 kV 10 10 VA <40 .
TC52-1 M3 1.3 0.23 0.05 2.43 138.9 300 000 SB~92U
H4 110 0.10  0.06 1.52  140.9 10 eV 136 ¢V
TC70-1 H3 1.20 8.21 4.85 0.47 194.7 3.2
H5 1.20 17.53 2.67 0.89 215.2 ’
BT19-2 3.2.1
H7 1.30 18.77 1.92 0.80 228.2 - L
TC66-1 H5 1.6 3.37 2.25 0.02 67.49
2010 @
T 1
S5cemX2 cm ~10 emX 3 cm 1:2
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10°° ppn Sb Pb Cu Ag Cu
2010
1982
2006
Olympus BH2 Olym- 2010
pus E330 Ag Cu
Sb S Fe Zn Cd Au As Pb Bi
SEM EDS EPMA Co Ni Mn  Se
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3 9
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SEM EDS Agr 48 Cuzz 981 Fegg
BSE Zny gCdy 33 1.96 SbaSi2. 00
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Fig. 5 BSE images and mineral forms of independent silver-bearing minerals
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Fig. 7 Silver existent in ZnS and PbS in the form of isomorphism
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Fig. 8 Silver exists as isomorphism in PbS and ZnS
aWMUEBFFARWE T FE0 WS 25 B 5 WET A, REME TEGHT T8 b—2 WUERRERE £EFHT

a—silver exists as isomorphism in PbS and ZnS; relative to ZnS, Ag is easier to concentrate in PbS; b—Au and Ag concentrated

obviously in the area of PbS

% SEM/EDS M EPMA 73 #7, #i A" X Pb. Zn Al
Cu EZUTTHH BN WA e A2 1E, MR S
KPR E IR R R FSE B, RIRH
BENT IR D) AR O RAHRIE (Zeng et al . » 20005
Voudouris ez al . » 2008; Bouabdellah ez al. »2009), i
REEN R A IE A RIS A R I 2%,
20080, CAMFFTUESE, MR 58 AL AR 4 4l 28 5t 7]
B T SR e AR, 7 B
WA 1, BT PSR A2 N
(Foord and Shawe, 1989; L5, 1990; VLEE4s,
1994; =&, 1994; Luech et al., 2000; Zeng et
al.» 2000; Costagliola ez al.,» 2003; FRE, 2007)-
MSTARE Y oem A 5 % WA Ag-Cu-Pb-Bi-S (Fo-
ord and Shawes 1989; Mladenova ez al.» 2001).Ag-
Pb-Bi-S ( Foord and Shawe, 1989 ). Ag-Sb-Pb-S
(Sharp and Busecks 1993; Luech et al.s 20000 Ag-
Sh (As)-S (Zeng et al.s 20000 Ag-Bi-Cu-Pb-As-Sh-
S (Voudouris ez al. » 2008)%%% . SEM/EDS 1 EP-
MA TR B, B X AR P e R A G BivAs A
K, EENRB MR K Ag-Cu-Te-Sb-S AR B
MR 2511 Ag-Cu-Sb-S, HM 5 & & T IR #
EARIE B TR

(2) BIRTTH 5 B J54R 7] A28 € AR (Costagli-
ola er al .» 20030, B X K- Pl AL W22 i 22 U s
4350 B R R I E SRR, T #OR 78 S AL 7 B A
AR AgsS+SbsCu TCRA &, RYH X LA
PAA T S\ Sha Cu 71 5 8 BR, #4017 {d B2 57 R A7 £ 1 7
Re MR KPR (Costagliola ez al . » 2003). ZEHSR

KU, X ZHUIGEERT A T e MR E LR
G R AT 780 N R ke 55
Wit . &R EE o Ak 0.03% ~ 0.57% A
0.02% 3% . FEFRIKELTTE0 0 A, R EZEL
SRR AR B B M e AT, JEE B R
RVGEAIR AR R BCIR AR R & s Jar 4R
4 BRI BE 22 7F 10~ 60 pem 1AL, ZDEATIE 100
pms BB PRRLEEFTIA 200 pme I AMX RS AR B
YR e e R B &, |E T, e sy
= IE 0.14% ~0.35% 1 10.98% ~69.12% -

) W ARMSIT Y EERMhZ—, B8
TS HIH A R R G RIS Y. BRIk
U, B X FHA AR E, R A& DR A
FAEGHEARLE B UE, BN T N,
WA ST T B T RS B WAL, AR
(N, 19900, & B IXHRAREEHN F &4
Eilli: e

Bt ABELFERTBACKE ERT AR
B AZR B 0L B0 B 8RR 8 R ;AT
AR EEL/ fE el TR R A2, R F| L A
HREFBBERLIT P2 EIFf L T4 %
ARABRENTE LT R B A FRIF AT
Bh, 15t —FF B!
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