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Abstract: The research reveals that silver mineralization spans a wide geological time frame, from the
Cambrian to the Neogene periods. The forms of silver occurrence in various types of silver deposits exhibit
significant differences. In hydrothermal silver deposits, silver primarily occurs as independent silver minerals,

with less in crystal lattice form. In marine volcanic silver deposits, silver occurs mainly as independent silver
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minerals and crystal lattice silver. In terrestrial volcanic-subvolcanic silver deposits, silver predominantly

exists as independent silver minerals. In skarn-type silver deposits, silver is primarily in the form of crystal

lattice silver, followed by independent silver minerals and microscopic inclusions. In sedimentary and

metamorphic silver deposits, silver primarily occurs as crystal lattice silver and independent silver minerals,

with a small portion in organic form. The forms of silver occurrence are influenced by regional geochemical

conditions, combination of ore-forming elements, and ore-forming conditions. Fluids, temperature, pressure,

and pH are key factors controlling the concentration and precipitation of silver. Volatile components in fluids

(F, Cl, HS") facilitate the migration of Ag", and temperature and pressure reduction, along with pH increase,

promote the concentration and precipitation of silver, affecting its forms of occurrence.
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Fig. 1 The structural diagram of China and the distribution characteristics of typical silver deposits
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Table 1 The main mineralization period of silver deposits in China
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deposits in China at different mineralization ages
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B A K L= K L AR B o S AR )
DIREER S| SERBRAR T IRLLARA | BB AR
H AR A B, ELRS Y4 5 R B B2 DI AR
Koo SRR BAR & BEARUIR, TE T 1 R4 /N
() S B AR, BT B B B AT R, DT el 7
SR LA TR (R ST T 40 HE 3, AN T AT IR
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BRI IR R /K TUAR AT R AR 2 LU ST AR B9
FRIHERE], 19955 RS, 2012; B 11585, 2022),
ikt A KL - K L AR B rp R AR A 2 /D
UL, RAEH )0 R B, 3 A A Bk AN
B (PhZAE, 1996) 6

Fifi A K- KA B AR AT IR B 3 A v 48
ik K- A 2 B, SOl 5L Ak
TE R s L e R LA R U ) R A HGR, HL
BIEZE A AN Ag-Pb-Zn(-Mo-Cu-Mn) ., 7 1 #4
A 3 5 Rl & AR S ARAE T — R A A a7 4R
WY, OISR PR A S BERAPIRAS . B
AH AL - KL A BT R & A7 /) Sb Al Bi {2 iF
PR AR b AgT S R kY P EE F (an Pb>,
Zn™) KIS R G B S AR
4.5 MMA/ERABRY K

DURUE AV R 5 BT | BRIRER &
DA A A WU R DORUZ A . A8 s B PR
R IRIEDIRE I UG X452 T K 3828 AR
o DIBUARIERH PR AR 2 DL A AR i a7 4R
W A, DR DL () B IARAR L A HL
B A I AP o A8 A RVAR 7 PR HH AR
AR BB SR Yok 32, B IRERIRZ

DI A BUART IR TR AL A3 % Ag-Pb-
Zn(-Cu-V-Fe-Mn), #" K& Se i, 23 1E LAt F1
T AT AR A R LA ot S AR A7 0, e SR Bl 7 PR (7
U740, 2014) o UURRRIET PRI 1 R AR 2T
B A, LIRS PR IR 25 20135
52N 2014) R, A R A AR R T
PRSI, B SRR REAR T Ag TG B, AR AR T
VEFER AR DR R, kA E IS A L R
WA B ST AR ), VIR A B R
WIS AR W L AR AR BV L BRER TR L IR
CIRET . ASRERAE . AN, AR RS R () 2
S5, 2014) W KA 2E SR BROAE DL B BILJSR A
b o3-f AL B BEAS [ — 4R, R 5
BLE R N, O, S 25 F RE 455 T8 L LA ML 4R
KA, VURUAVRY PR S AR J 282 4
B BRI AR AR s B S B, AnAERR PE K
BRI - (/e 25, 2009) FTPGFFL T FER™ R (P 5,
2013) W, AR FBRAE T 605w, 1% E B R

PELB PR (77 25705, 2014) AR AR I 32 22 0 A\ BBk
ORISR . AR A BURET RRTR A G Ag-
Au-Pb-Zn-Cu, J{H A BA R | R+
R AR IE o RAE XIS AR T A AR AR
77 A B B AR B T A i AR T
A P BT TR B AR B A B Y, T
3 s B . TR IR R, iR
ARAE NG, Rk A BT K A RN B R RRK,
PRI . B ARG, W] AR B
TR Ag 288 W R MU TLTE, kB R B S R
Yy, AN LR PR (555, 2008) FL T8 1
W R (7, 2008) B ST AR B W) 32 2 HEER AT
RELERAT R BB AR AE, MK
TIZEBRA PR R RIS . AN, DR
VLR AR AL A e T I7 8T IN BT R 8
B SRR

5 R E AL

BRICR NI | UIE SR B R (N
Petal., 2015; Zhu Y N and Peng J T, 2015; E 4%,
2016) | JARTR G B0 AF (1825, 1997; Wei
W Fetal, 2012) FHZSMAALLL KoK A BN S5
2% YIMI % (Ramboz et al.,1982; Chi G X and Xue
CJ, 20115 XI55 2023b) o BFFE I, 4R AGTT
VENLTI S 2 Z 4, J2 2 R BA 52 i 45 21
( Benning and Seward, 1996; 5K & 2= | 1997;
Stefansson and Seward, 2003 ), = Z 4 H K R 6145
F RGBT RS R FNBR R S (2 v 5
2025),

5.1 RS

TE 5 AR AL 00 30 DU R & 2 I s Ao
F, BEE TS T B DL R A S B U,
E T URAE Jy & K R RR R A, e A T AL G
R R KRB

TEHBFETRIR, NaCl S il #1422 i o 5
i AL ) I i H A B R [F] IS, CO,. NH;. HaS,
F. Cl, HS 85 JCHEA Jot i 40 7 PO AL 27 PR B PR
A 19 26 7K ik BE B PR A 3 2 R e
Ag BIERE (1001, 2023), 4N F, Cl, HS %5 &
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] 5 AgIE N G W R AR E %, TR L
B A A 21 2 A FE A (Roedder, 1992; Seward
et al., 2014; #EI, 2023)

TERA R Bt # v, R AR
ANF A R TRARTR G VR F 2 S BRI T L 36
JEE VL K pH ORI ARG B2 45 25 A R A el 2%, AT 52
Ag W) iF F A1 & 4 U 7€ ( Gammons and Barnes,
1989; Hedenquist, 1991; Stefansson and Seward,
2003; Yuan M W et al., 2019; #5601 Fd, 2023) , It
G, AT AR LA A AR A 7K A R R X T e 44
P R 2H ot A B I S ), SR AR AR A
FEHI A 2R, Wy < A AR A PR AR IR R B AR B
PR(ZE 5% 20105 F5RR%E, 2012; [RIELHESE, 20215
Zhai D G, 2023),

52 HiRiEREFIES

TR ) U 5 T PR 7 2 5% M AR A% RN T 1Y)
BIIRZR . BRI ] T SR azs v Y e SR A TR B B o
CITEILE 5, 2021) o TEERAI AR, &JBITR
W Pb, Zn, Ag. Cu %5 DL T MY A7 T HR
rh, Bifi o I B IR T RIS, 4@ B8 S it i
HE & o CU— i A B R i S 25 & I TE IR
Wiz B (Roedder, 1992) o 4B FIE A% =
A EYREREEEZE, A& G0 ak
A AR, LR A AR B I S T Y HS 4 A
T B S 45 G W Ak 22 AE O TP is 5 (Seward,
1984; Ruaya and Seward, 1986; 2= 5 %45, 2010; #X
J, 20225 X 22165, 2024) o BEAE ARREE W) b K
L%, E AW R 3 B, R R R T i — 2D R AR,
Pb. Zn 54 BB F M AL S YA RE, T
IR B R UITE B 4 (4 1 5, 20105 X1
A 20233 TRENE, 2023; X1 24 2024; ik
PG, 2024), M FESSAT AR L INEFET . TS
WA SRR ALY . AR AL S eI
IR TR R IR, PR HAT D i Ag ff s, R
BB RIS AR S 25 G W B A i e 7% (i
RIS, 20035 B0, 2023), B AR AEY . BER04)
B FEMERAE T, A b r R Ay Ag e
5 Sb(Bi) — 2 Bt Pb, 7 7 88 T IE Al A A% 4R
(Foord and Shawe, 1989; XI| *%134, 2024), B 5
P ) HoAth 45 J8 B A AT BB e AR, I

B[RO VE (R B3t A T 4 4 (7 /1 2, 2010) 6
TR BE R ) RS RRAIR, B AR 45 R R KR
Wi 25, MR ) Ag ik BN ARSI, & B
H IR AL ) 4 JE BHES -, AT B
TR AR . R, AP AR R
AT IERACY), T BRI/ N | B S AR A
ALRER (5, 20175 1001, 2023) o BEE &0
PIRARSIE e, W5 R AR S AR, fifb ke
Zefr i, PR PRI Ag(HS) , 285 Wyt o i
( Gammons and Barnes, 1989; X1 i %2 45, 2023a),
PR AW BT AN, R A SPGB B
FH5E, A UBURL R R B ST AR B4, WOREER B
FL R H AR AR N R AT W (B A
20205 Bk, 2022; XI55, 2023a; #REIF, 2023;
TRiEpsaE, 2024) o Horh, BARER Y T ISR A AR
HI b & SEUTE S BRES oR (2177, 2017) 6

H TRV U A 14 PR e T B o s 4 P
TR R AR UL S P i B2 DR P AT S B ARV 20
FHAL S i £ 1 3 35 AT IE B 4E (Hedenquist, 19915
Yuan M W et al., 2019), WhEEHSMH KEIEL
PEZH 53 (40 CO,. H,S) #E AVEAH, S E AR 4
TC MR R U T e 2 SR Rk A A, Wk ISR
23 U L AR 2 RS R . AR
S BR R ERRAR, OB T 255 W Vs i B
A%, DT 250 A8 R T A b B A A R R (e 7 2
1997; Cook et al., 2009) . K22, &R 7 F 2
I S AR PRI 2 R | Ak O L A
RSP FFE TR A IERS . & AR ADINE, =ik
JE T ARTERH A A P A2 10 4%, 1T He ) A BRI
TR P AE A o33 S N T BRI P Ag HRUFIE K
AR, IR EEREARAS T 28GRSR, AR
KAHEVINE
5.3 Pk ERTRL

PR 2 SE AR B FiE R ) o) — LR R
e T F UL A WL T 2L IR
H 3% (Stefansson and Seward, 2003; Simon et al.,
2008; 2= [F] 25, 2018; X [E 4T, 20205 X1 Fi 545,
2023b) . TEARBRYER A, 4R 32 LIS B VB
AFTE, AR O BB i A ) 3 22 LA A28 5 )
B9 JE 2L iE % ( Seward, 1976; Ruaya and Seward,
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1986; Stefansson and Seward, 2003; M AIEEE, 2004;
XHAZE, 2023b) o ERSFRAY RN A ANT :

NaCl = Na™+Cl" (KW= 1)

H,S = H+HS (W = 2)

HS =H'+S> (W 3)

Ag+2CI = AgCl, (R 4)

Ag+S* = AgS™| (i 5)

WA, AR AR 178 T B ] A0 42 ) 25 R A T
EEET R RN RGBT, TR
JIIRRE R A= B R, RO i — A8 Ak, (A
7 pH T, 1 BRI S S PR IA, I e 400
VE(Seward, 1984; Ruaya and Seward, 1986; |
%, 20105 B TR, 20225 X1 %S, 2024) , [A] A,
H,S 5 HCI 75 #4874 v o i 25 B il HO AN
Clr (Rt 1, 2), H R fe b 5 BlA & K
F= N Rl Ay P (AN = AV YNE TR
— RHI A AR (G T2 1997; 461 F, 2023; X1 2
R, 2024) o I FEASWHEAE HOF 8RS HS WREE
(RN 2), A A v 4R B8 7 5 i & - 45
G, BB HAL S YN F R WAL S
MK 3£ (R ALK, 20205 XIHEZE 4, 2023b; 14
SR, 2023; TRIFIGAE, 2024) 6

TE A PR Ak 2k 17) 32 R 0k A KT 244 3 I
Wil 5 R A A R B R BT Y IR R STV B R
W, M RN (3) IE M #E T, 2O pH (EFEAIK, H
ERFELREL . X —RINVERBURMR AL &
Pk e RIS, KR R, FR AR B S R
T B B 25 A UTTE S AR (R oK 4, 5)
CRE B AN 1, 20205 X142 7245 2023b) , B,
Ag(HS), 5 4> fi#t /& [2Ag(HS), =Ag,S+H,S+2HS",
Gammons and Barnes, 1989] ol & 43 H 1) Ag™ B
T HIARTERAY HoS #F—20 SO0, A i Ag,S IR
i H'(2Ag+H,S=Ag,S|+2H", [ #h ik 25 2003),
A BOVEAR A7 (X 2255, 2023b) ¢

6 2515
AR i 2R G5 A S AT R R R AR TR

HER AR AS LA SRR, 32 2SN R AR,
(1) FRIBCAE R 2 T 2 5 R PR R A 2R A 5 )
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FERASAR Ry 325 B AH L -0k K BRI PR P 4R
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