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Table 1 Some major Ag-bearing skarn metallogenic belts in China
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/ =R A ¢
%9 A4 BHE PR Y08 REFRE PR KK
1 KR TH 13 502 34.6 FTHFa®W 3 14
2 % 8091 20.8 Bl B 1 9
3 EHEE 3365 8.6 EHREFANAEE SRR TN 0 6
4 R 2990 7.7 MRS EEE i 2
5 e &R PR 2848 7.3 et LEERABLEEH 1 2
6 RNMEWPRE 1811 4.6 ZEF 532 L 1 2

ARERESURLMBRRIINTFRERA
BEXNEBENKE NEHSE FERNKS KN
KEERENERTEES, ZVEEARABLK
HAK——BEKE AZRRKEMPT=ZBFEK
HBZHRKE. PHREZELER. BER>™ S, 8
BEMY FEBET AL,

1.2 BHWRRTH

MRBERRTFRIPTHAOEESES F
AR W, XECHRURET K LA, FEF K9
NEERZXSOL L, S2BRS REBTHERY
20.8%, AXWEREHEZEMN W,Sn,Pb,Zn FIfE
HERBBT .

MG XA TEENERAESERNBENEERE
S RS ARSI, PR
RAZR 75 () #9202 B oy T M A i s R A b AR AR DA SR
BIFE 6 1 b AR 1 RN AL 18 M B AL A B I, M R A
KR FRXBHWERRD, h#UBAEREMM
ETRENEDRBET REOWESRS.

EXERIFELZERVANEEFERE.
RER RBEANAGE ——BRE KA IKRE.
HERKEMPRE., SR AXNEREIEL
BMERAK (B S RS ERBEMARES
F. TH—BREUBRR . BERBKRFEFHRE
KBEAGESHRBEEWIEME, Ag,Pb,Zn Tk
HHM W,Sn,Cu,Bi,Ag EF b4, E-BEEF K
(M), BYEER Sn, WHRERSY EE Ag,
Pb,Zn W ¥ 34 ERWABHSHFAS,

MKEEE, R RS ENAERETLAS
FEELERAKABH S FBE EEPEIL R E
WNAZT K, FER Sn,Pb-Zn, Ag(Cu) 5 4L, ZHE
HBER U FTHEK—%EER W,Sn,Pb-Zn,Ag
T, MBS ER HILET XN W, Pb-Zn,
Ag T4k,

2 EEHR AU E S A

ERIFEOBEANANTERL HER P
ARBAFEREE  Q@FEPLTHHFAZTRAHESE
(ITFART BB LR EWNSE), BREK
WA BPE(IAEER WHAR), REEKE
(HRZEF L ERIL T HEFFE), RELD
KA B A (B H WL TR R 3 B I Y0/ 76 bk
), AR—_BLKE BRARKE(WMEEDI,
NERGTHEE BRILBRELS) . ZELKE A
ZERAE(ZEANB . Z8EFILE)METLRE
(AE#ZEDHR) . HP , AR—_BLKENRE
BERAT A0, FERTRHERY FETKZBHE
file PTHRHEPHEERS FETRIVRER L2
EHHS FERT HRI48.4%,

3 ARERARILE

HSERAIFETERKAXNER S WERME B
BREMBRENRZRNKE AE_KREKE EXHNA
KEAEZKEMER S (B 2) REREM, 54
B/ BRRR HERERA S

HEBEA KRS LS (102~ 193 Ma) , EH
X MBRIFEMSTRY FEFXNE RN
FIVEHH (240~ 267 Ma) 5% Bl % (201 ~ 243 Ma) , 4
MEGTEREZSLH(WERESRE).

%EB‘J 'w(F6203)/'w (FeO) Hﬁfﬁﬁﬁ, 5%7
0.09~0.14, RBUE KB FHIREFENIFE, X
5% Au(Cu,Fe) ¥ FEBXEEKY w (Fe,05)/
w(FeO) LB (0.56~3.59) B HB KRR, FH
T T A X B A AL 3R (X — 18 %, 1999), H 4
BE2EY SIS MR N 0.706 ~0.746; % -
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Fig. 2 Composition of the silver skarn-related igneous rocks

oA NER T TR REROIRELIELRE
AL, BERRERE AAARERERBAER S
R, MoERBRRABMEOEFIEN=Y.

4 FWERY Fa

KBRS REMGHE, -BRET YRS
AR REFRB B ARBREEBE S SN E
B, R0 HKES REMES FEPFIK(Einaudi et al. ,
1981; XKapukos, 1968), HiZE W EE R KA, MG
FHEBEMNIBAZER, BYFAETERGEH
BRIARA.BEEA-SERBEARIIERA BEKA
MERASFEAR MESY FERNEEZHRT PN R
BEMA (SHMBEY—8a) . BEA R
AME =%,

EEBEAMUILTARF  BEDIH  KHEMHFE
HHEWS Pb,Zn, Ag L BT KR, BEE
H—HHE Pb,Zn, Ag RV FEBENER
(X —M %5 1983,1986,1990,1997b; Zhao Y, 1991,
1992), HABP Y EEEFRGEEA EBESR.
HBEEA SEHOEA FHEA (B 3) AmEmam
HHEAS AR REVRBAEHKRA EREE
AEHEZBE NPT RERAEBNREE. W
EBHREH, & Pb,Zn(Ag) BT Y RAFAE Ag(Pb,
InNERY FENTWHARRE —EX B0, fiHE
FEHESREANEEEAAR (AR ETAS
BMEAR) MEENFEHER =B A(EH

CaMn Si2 06

CaFeSi; 04

CaSiO;

3 ANERS FERY RS RER MR
BARS=AE

B & CaMnSi,Og, CaMgSi,Og, CaFeSi,Og 1 CaSiO;, MnSiO;,

FeSiO; A H R ARBARMZREE NSRS FRERIE.

FERERR:-AFE NEF RELRSH HLEAS £ HE
VLT )R 80 v B K BA , 1989 R348 £ R 0%, 1998

Fig. 3 Compositional triangular diagram of manganoan
pyroxes and pyroxenoids in some major Ag-bearing

skarn deposits

BEL EHELS) EEREAERAER S
B, VLB S # BT BT IR RS B, BLE R IR
—, AT, RS BE RN & Ag(Pb,Zn)
§EENBERTFHE.

RIS, TR TFEMNEARRBERE, &
24 Ag(Pb,Zn) ¥ £ A5 IR R H IR & R
BEREP  KRERBREAERY RETYHE, ¥ £
EHBHARN B EA BEAST WARNE S
£, DELBULNT RBAESES RET O
E(ERFHF,1990; BERLHF,1998), XRESF
T o B st — 25 0 LA SR A B 5T 2 R A (A

SRS FENERLESY RERES REE
B, EEFAME L WL FARAE T M b, W A
EERCR ARREREE, ELHNHERE:HH
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Fe,Cu,Au,W,Sn S5 LW BB SRS (HE)Y F
BB TRAGMKRE S B A REMN, W
A Ag,Pb,Zn KT RERS FEN>TFTHEEA
BE-EEBRIEMTRREE R W —EH
TR, RASERNEFRERE,H

8L REMEBREBR, — By 450 ~650C , MM

RS Fa K B B e 200 ~ 450C (B — g,
1997a)

5 B &

ERYFETHASEET L EHILA, MR
-9, EE2BFFK.CER R ER
FEFRARIEMTRRRESNZZ RGP,
FTHERETKEHEK,E1-2m BER+K, £F
ZH KRS Ag,Pb,Zn FEBEHEM Fe,Cu,W,Sn %7
it HESE LB RHEERNSFELE).
—BEBEBENFERY RED R RRFERLE 2,

ARER(BE BHITANEIELRYVYTESR
FET NS HRT MEKT A% HH .
BT JESRT  BRW ERY ROLBY IRIB
T ERRSY EARYT BYRET BRET.
RART BHET HEY ERY BET AR
WE MKATYNAEBEA BEREA EEE
A aSEL SEEER SSMEL ERES .
BRME EHES . AHL2 B EBENA . BA
T RTEA AENGRA%,

BRMT AHEEREIR . BER . BELER.
MBKRF A RS, R, FESBRLDY 4
ZNARBETERETR . SAR EEZR LR

TAPXERBREEGHERAEE, RANBRHE
BY FETYMEBELRRMET YR REMES F
BEBIRETY.2RRALURRELSY AT
YL R & BwmAAY (e SR YRR
BT YH) TR EHNREKY MBS NEYT %,

BUBRYYEERNFTET SRR THHE
WARRS T FHETH, HRINET HEET
MBS, XRITEFTAEPRLD LT YL
AR BEFETIHERUTVARSREENK
+E MBRENFT SR WS BBBET A
EHE SKTTFamesRE,

6 B LA

EHESYFEABELBY KRS, 9 A 5%
ToWE, RAANEREME @ EERRES
mERTRERBTRIAG, 5T HFEENS £
ARBMT PHAS WA REEL, HHEBRE
FHE.F RN RSERRAEIN. Ag(Pb,Zn) T L4
BEHEHBEENIWALE, BFRETEHEA KM
WH - CEBRERTRBRLEES, HASRM
BRA REMEE, W,Sn,Fe,Cu(Av) E5 LM A%
PTRAKEBHEEEMTENG Y FERES T
ER CHMRERMT R EER, TEEEH M
PATEEA
F1LIZFNEFRAES F% Ag(Pb,Zn) K (EE

KA ,1986; & —%,1997a)

G R TR E BRI TIEF R 7
R E BB TR (170 Ma) B R B A BN K B
PR RS TEHAATRAEE S MY R 2L
MO RREENEBERF P, T L
KX 4000 m Rh ko FEZSE L, B B8 ki BE B 0
B, &RTYRINTRAAGE P (K BRESE
R RS, Y FENBR BN R ALK
(E 4):

(1) BSw ey FAW  RWHE™TIW
TERBZESARNKENEZ AR IMEpH
W, EBELARTOEEMEL BEA REER B
WE. £ZBUREST FELERKT MEHE
B

Q) FERBRRT AN REKTLNES FE
W B FEVBEBMEES FEZ L, AR E
THEWEN, FEARTIEERANSEEG
B EAHEYT L HMERRT L BT BESE
EERNEM T AVPEET SRR, KRBT H
£ MBEET YK,

Q) FEXEREBTUNERSY REW .
FATGEET R F R TERERFK AT B, B
HRTYEENEREONEERA, 5 —CRE
EBEASEBENA.FEEESBRLOEBEHM
A A XBFEYT NET MBS BREST .
HRESHT Y. HS Ag 73~269 g/t,F1# 107
g/to
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Table 2 Generalized geological characteristics of major Ag-bearing skarn deposits of China
vRek et S mm m s Axers vk AT WETH RNA
BEL= Ag Fe,Pb, 114 FH ToB4Hz LHEBERAK SRERTTAEE M, Lud, Sh, Cp,  Di,Ga,Tr,Ep,Act, BEIHE MK,
BEWL  Zn,W,5 RER&E. BB A B sph, Gal, Mol, Po,  Hum, Phl, Chl, Ser, 1974
(2) E-] Ars, Py, Bor, Bis,  Sewp, Or, Qez, Hib,
Cas, Ag, Hes, Tet Flu,Ze,Bru, Ta
AELHE  Ph, ZnAg  31.36 AB TZBER RUM(t~148 BEERFTFHK  Sph,Ga,Cp,Py,Po, Mn,Hed, And,Bust, & — % %, 1994,
E#()  (CuSn) ABEEKRR M)AERKER HEEY Ars, Arg, , El, Mar,  Jo,Ep,Chl,Cal, Qz, - 1997
BERA %-k% Ag,Bi, Argy Di, Pre, Act
IFA%  AgPbln 107~186 kB #xiERAT HUHOIOM)E EZER.BKRPF  Soh, Gal, Cp, Py, MnDi,Rho,Sp,Phl, H&M,1986;8—
F(10) FAHE KRk FHENEBEE  Ag,ELAg,Can,Mt  MnCa, MnAct, ™,1997b
ERABAHEA Mn-Tr, For, Tep
R
LR8%H  AgPbln 173.2 T8 hEREREZ RUBAXNKE EMEBR.BER  Sph, G, Ag, Ag,  DiSen,Tr,MnTr, AN, XFHER
B(11) RABA FTREEREF  Bis,Py,Cp Mn-Cal, MnGros, 101 BA,19799
X &
WEAR  AgCe( Pb  153.1 KB FRALZKE. BWUM(130.5Ma) EEERFTFHEK M, Cp, Py, Bor, Di, And, Gros, Ves, ZJK,1999
(12) In) ji¥-] A%XZKE MAZHABAESE  Chal, Sph, Gal, Ag, T, Act, Ep, Cd,
: i Arg, El, Po, Tet,  Dol,Qz,Serp,Chl
Fre, Hes, Telb, Mol,
Str, Jal, Nau
RBEH  AgPbln 288 TR ORNLKA B (120~150 EBEBRFTFEK  Grd, Sph, Cp, Tet,  Ga,Di,Qz,Cal,Dol, ZEHFT B 324
(19) M) R R K& MREEMY Py, Arg Chl B, 19879
LIHEE AgPbZnCu  99.38 PH ORAR—_BE EEB(201~243 EBEERTFHEE Py, Sph, Gal, Cp,  Di,Hed,Ga,Act,Tr, THMFREAN
(23) K& MR RS MEAHI BT MiAg Ep,Qz, Cal, Ser B,19919
IHEE  AgPbZnW  153.9 T8 FERARK BUP(3~194 BYUBRETFHK Py, Ma, Po, Sph,  Di, And, Gros, Mo ILTHF R #
(33) ABART M)BERRKH MERFLRKE G, Sch, A, Ag,  Gros,Bust,Mo-Hed, AR, 19899 %
MERY £&T El, Acan, Hes, Bi,  Jo,Mn-Act,Ves,Ep, 3
Cos, Cp, Bor, Qur Pre, Flu, Chi, Cal, Qz
MEtsE AgCoPbZn 64 AH ARERE. RUBARES BEERTFHEE Py, Sph, Gd, Cp, Di, For, Hum, Ga, MBI &R 402
1139} AERKE SAzRKEEME M, Po, Bor, Mo,  Ep,Serp,Tr ®,19719
e Ag,Ep,Kus, Au, Arg
BEHEL AgCuPbZn 100~188 H® LR ALK BUBO54~178 BHERFTEEL  Py,Cp,Soh,Ga,Po, Di, Ga, Act, Ves, E#,1975
#(45) A HEE Ma) BRI R K& gﬁgﬁ%%% Bor, Ag, Fre Chl,Qz,Cdl
WHRY  AgPbZn 80 XY TEESERE RUB (U8~ 146 BEERFTEAE My Py, Sh, Gl MnHed, Qs Cd, HE®R EEHF,
#(42) (Sn) M) ERESR AE  SKERMFRE  Po, Mu, Ars, Hes, Do, Chl, Flu, Ves, 1993
wE BRAART Cas, Bi, Mol, Prou,  Act,Phl, Tr,Rhoc
Bis, Arg, Tet
BEED  AgCePbZn 600 M OEF(AE)E FEIRNEHNME BRAERETAHEEK  Cp,Sh,Gal,Tet Di,Cal, Ga,Chl,Ep, BEBER—B,
HHE(54) KE E RAEE SRERMERY Q2. Serp 1967®
A4 PblnAgCu 60.22 FH O RESKE HUB(49 M) E  BRIER . EGR  Po, Py, Sh, Gal, Di,Hed, And, Woll, ZEHF%,1997;%
(50) EF PTRESRERE  Ma, As, Bs, Ag,  Ves,Act,Flu,Qu,Col #1990
. ¥ Arg, Argy, Gus, Cas
HR%EsE:  AgPbZn 174 R OPREER  (220~233M)B EEER.ER®  Gal, Sph, Mar, Po,  Ga, MnHed, Tr, E#{% 1990;#
w{sn (Mo, W) #AERLE IMERAKE FAEN LMY Cas, Mol, Ag, Fre,  Act,Chi,Qz,Cal,Ser A ¥ R 3 K B,
: ¥KA Argy, Ala, Arg, Kus, 19882
Sch, Py, Cp
WHEH PolnAg 806 P OPRAKAT RUBENE X BERRFETENE  Sh Gl Cp, Py,  MeDi, Rho, Tep, BRXF,1998
B (Sn, W, Bi, BRE NEH B ERY Cas, Po, Arg, Bis Sp,Cal,Ep, Qz, Flu

Cu)

EFREH-ERSANRSAE 1INEAS,

FTHRES R Acan— BRERT  Act—HRE; Ag— BRR,; Al—BRET; And—B8&HEE; Ag— B85 ; Agy—FAHT; As—ED; A BR%; B—ARY,: Bs—B#F; Bo— R
#; Bu— KB ; Bis—BEMME; Cl—HRA; Coo—BREBYT; Co—BF; Cha—BIEF; Cl—BRA; Co— B BERET; Cp—HMF; D—ERA; DI-HZ54; B84
¥ Ep—8%A; Fu—%A; For—BMBA; Fre—RBET; G~ FEF; G—AWA; Gros—BHEMA; Gus—BHERT; Hs—RET; Hb—ARNA; Him—BERKE; Ks—248
§i d—BEERT; Jo-EEEA; Jos—RWST ; Lu—WBEET; Ma—HET; Mia— B BE5; MnAc—EHER; MnCl—EFRA; MaD—EE®A; MnGros— B EHER;
Mn-Hed—EEE&MA ; Mn-T—EENA ; Ml—BEAFT; M—BH&T; Na—HRT; O— KA ; Our—REHET; PU—255; Po-BEBT; Pe—HEH; Po—RLEY; P—
REF; @AY, Ro—HEEA; Roc—BEF; Sh—BBF; Se—B5 8, Sep—BHA; S—GRATA; Ssh—NEF; Sr-RABRT; To—BA; TR To—EHBA;
Tee-M#F ; Tr—BREA; Ves—FILA; Wi BEHT ; Wl—REA; Ze—%A. O—LFHFT R 101 BEK. 1979, AEEZEERMFEEREFERMRE. O—-XMAT R
AHREO. 1987 EMENFHETERERRRE. O—UHRT RAKEM. 19, THREREFKESET HERFRE. O—LIEATREFBFAN. 1989, THLERE
BRZERY FALERE. O WHRHARE-HAKN. 1971, PHEMBLILHEIERTERABERSE. O FELERE-HEN. 1968. ARBIFRELIFRELRTK
BERERE. O—HABRRAERBET =HEN. 1988, HAES L APrn F REHARRY.
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B4 ARF Ag(Pb,In) ¥ RETRERT L HHRE
Po—H i REHEREREE; Q—ARNKE ;M- SK—8& Y &
#:Ca-SK—BA B HF ; Mo-SK—HE Y EEH  Fe—BETLH;
FeS— BT 1k BT LB RERY LW Pb-InS—F T .
MY LMBEKT W ;S—EET LW Pb-Zn-Ag— FHI LR

HYAMET AT RR—FTHAERR FR-— S EEHARR
Fig. 4 Schematic geological map of the Bajiazi Ag(Pb,Zn)
skarn deposit,showing metasomatic zoning
Pt;—Mesoproterozoic dolomitic marble ; Q8—Quartz diorite; Mg-SK—
Magnesian skarn zone; (Ca-SK—Calcic skarn zone; Mn-SK—
Manganoan skarn zone; Fe—Magnetite zone; Fe-S—Magnetite, Pyrite
and Pyrrhotite zone; Pb-Zn-S—Galena-sphalerite-pyrite mineralization
Pb»Zn»Ag——Galen&sphaIerite—silver

mineralization zone; Dotted line—Boundary of the mineralization zone;

zone; S—Pyrite zone;

Broken line—Boundary of the skarn zone

B2 BhARELESTEFI(BEIAF,

1987; F A & %F,19899 ; £ % L% ,1998 £ 4

1983 $ 9B FIAMERAXEAMR)

BT AR T b b e R A AR B R R
HABEZ, RA—1TEEH W, S5, Mo, Bi, Pb,Zn, Ag
(Fe, M) 2 &RV AT H, ¥ FEZE&BTVLE
B S B (137 ~ 152 Ma) T B 1L 76 5 2 7 B
WREMENP LRESZKE BaRKEMBRE
&%, BRYHE TR

ATBINEREREMETREMESTHEESL
R AT SR IL %555 REBW, Sn, Mo, BiFT Rl

KBS R4 Sn,Bi,Fe K (E 5), Fix—KE
BERFEL AREBRVYE ST . OA EEHT .
By BEY BT MREY MKy HHY.
BETHEBT S . Rav Y EEREBR-B5RRY
ARA. BEA-SSEARVIEA FUA BKA.
BREAHAAR RO A5 RMARESE
. &% EARA REAFEEY RET Y.
BETRUEREEMHF 1~-3km WP LRESR
KEBZHRKE REKESERBES (131 ~137
Ma) & Bk EMBF N HE R Y K& Ag, Pb, Zn(Fe,
Mn,Sn)H K576, B E A8 I3 56 1L (IR TR 37
ALY X (B S). FEESFERIIKR™H.
HEERTVYANET  FHEY BHEYV HEEY .
W BT BA B URERY ERET JE
WRETSETY, M RBELEEBRENR
BV LEEET R R ESY RET %,
BRETYETERRERNA FREL S5 EA 5%
BER GO BEResB 28V S . REAEA
KA. & Ag,Pb,ZIn BHEARET AT Ag IS E
M 56.3~149.6 g/t A%, bk Ag WS
B 96.5g/t, FWE80.6 g/t, WEF(AESLH
3%)86.9 g/t, 1551l 56.3 g/t
PIBBRERELBIFTEFR(BERATF,
1990 F= £ 2000 4 10 A SSMAE A £ E
ABEE)
THERERE PR Ag, W,Pb,Zn ¥ REF
K, AFOABHMEMEREAN, ERMHELTR
RFEERRRENEERRTRES, SARBT H
FERIR R HH—r. KHA-RIIREE
R4, MRy LT 3557,
FREFRILER(173~193 M) ERIRK &
HERLKE DEMNDERIMNEMT ., FRET
kB EB R EMTEHKRSE, EREH(1~10
mURRXBERTTRBAERDERNRY &
hOBRTHBHT AR (B 6): EREEN
NEEWEMY TESHFSY RERBTTHK
(WM12359H),.FRTYEENOBY . A08
NETHMFHET REEBT Y, KAy Y REE-155
RRFEEE BEA BKA UREZRBAR. KA
MEBAMEBENRKESEKERWE M, &

O ERE, BAR, B0k, . 1989, AT HRAENSESBERRTEHR.
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Fig. 5 Schematic map of the metasomatic minerlization zoning of the Dongpuo orefield, Hunan Province

Q—Quaternary; D, _;—Middle and Upper Devonian limestone, dolomitic limestone and marl; D,z—Middle Devonian sandstone; Pt;—Upper

Proterozoic metamorphous sandstone; yr—Granite porphyry dyke; 1-—Granite; 2—Calcic skarn; 3—Major fault; 4—W, Sn, Mo, Bi calcic skarn

deposit; 5—Sn, Bi, Fe calcic skarn deposit;6—Fe,Pb,Zn, Ag manganoan skarn deposit;7—Ag,Pb,Zn mangnanoan skarn deposit;8—Fe,Mn, Pb,

Zn, Ag manganoan skarn deposit
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Fig. 6 Zonal profile(No.24) of the Jiaoli Ag-polymetallic skarn deposit, Jiangxi Province

1—Quaternary ; 2—Metamorphous quartz sandstone; 3—Metamorphous siltstone ; 4—Crystalline limestone; 5S—Granodiorite ; 6-—Scheelite-

bearing calcic skarn orebody; 7—Ag, Pb, Zn-bearing manganoan skarn orebody
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Abstract

Silver skarn deposits constitute one of the major types of silver deposits in China, and their reserves account
for about 22% of the total silver reserves of China. They are mainly distributed in such major fold belts of
eastern China as Nanling, the middle-lower reaches of the Yangtze River and northern margin of the North
China platform.

The Ag skarns are hosted by Precambrian to Cenozoic strata, with Permian-Carboniferous being most
important. The related intrusives are mainly hypabyssal calc-alkaline intermediate-acid and acid stocks of “S”
type, mostly Yanshanian in age.

The Ag (Pb, Zn )-bearing skarns belong to the manganocan skarn formation, and consist of Mn-
hedenbergite, Mn-diopside, johannsenite, bustamite, rhodonite, spessartine, tephroite, Mn-actinolite etc.. They
oceur in distal part of the exocontact zone and are usually associated with Fe, Cu, Au, W, Sn-bearing calcic (or
magnesian) skarns, making up obvious mineralized metasomatic zoning which can be used as important ore-

searching indicators for skarn mineralizations.



