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Abstract

In this paper, based on the characteristics of the temporal and spatial distribution of Sn-Cu coexisting depo-
sits in the world, we summarize the research progress of Sn-Cu deposits including metallogenic geological charac-
teristics, hydrothermal alteration assemblages, metal sources and metallogenic dynamics, as well as the magmatic
and hydrothermal processes. Previous studies have shown that Sn-Cu deposits are generally formed in the plate
margin related to subduction, the lithospheric extensional environment such as post-arc and post-collision, with
strongly crust-mantle interactions. Sn-Cu deposits were mainly formed in the Late Paleozoic and Mesozoic and
distributed in several metallogenic belts including South China, western South America and Cornwall and Erzge-
birge in Europe, and the Russian Far East. According to the mineralization characteristics, Sn-Cu deposits can be

divided into two types; the first type develops coeval large-scale mafic or alkaline magmatic activities plus the Sn-
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related highly-fractionated reduced (ilmenite series) granitic rocks; the second type only develops Sn-related gra-

nitic rocks without mafic or alkaline magmatism. Currently, the metal source of Sn-Cu deposits still remains

largely controversial; tin comes from highly fractionated granites but the Cu source is more complex. This paper

suggests research prospect of Sn-Cu mineralization: 1) combine multiple unconventional stable isotopes(e.g., Sn,

Cu, Ba isotopes) as a tracer for metal source; (2) based on detailed mineralogy characteristic, utilize in situ geo-

chemical analysis of ore minerals and gangue minerals at different stages, to decipher the precise mineralization

processes and metal source of Sn and Cu. Solving these problems may help us improve the understanding of the

coexisting tin and copper mineralization processes and provide new basis for the exploration of Sn-Cu deposits.
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Spatial distribution of Sn-Cu deposits in the world
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E’qﬂﬁﬂ IR I AR B G2 R AR (HX S H RIS 3 ) B A1
i 5 P4 BT % 5% (Xu et al., 2001; Zhang et al.,
2013)o LV, X6 B AR 2 RN A () B AR 5 2 B
By R A E T B R — B i R AR B B, A
R K& A= —J i T30 1k (Kontak et al.,2002; Liao et
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al.,2014) . B MBI b 5 b H s i ™ AR FE
DR R R AR AL 2R SR I U S
75 108 ELA I 0 K B A B RE T, IR IR 4K A I
JO7 Pt R G 7 X6 B B A e R ) R AT R
T B — 20 FS B R M S IR IT , o T R S B
VEXTHR ST ARIROGT 5 ] B 4 o P15 b 8 46 P s Al £
IR AT AL T AR

A 2R R ST AR AR TR 4k R
Tk, 3k AR TR AR BB A RlOY A i R R A
FI A3 (Sillitoe et al.,2022) . SR, HAERJEE 535
T BB I AL ARMER 8 1A R A

FIRIA, 2S8R A A2 G S S AR, Cu & 2l =,
DLE T A ML mBR A R e 58 & 4 IR A%
SRR AE A 1 AT BESRUR , (R X Tk e 5 0K
M5 X FE OL & AERA] fetE A 2 RIBATA SR
PRI B, X6 e A 0 5 8 & B R A R E — 2P R .
Clark 25 (1993) 1%} Cornwall lii™ 48 $ tH , 7E 9IS Skl
TH PRAE T et AT A P BE R A A B A R
e R A M AR FH 1 b7 3 A3 i B B T 3 4R
R 2953 IRl Bk B s A A A A A
AL A B TTUA SR B, S ECE A S H
By AR A T &L Sn-Cutr ik, (HIX — WL
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Yo e b RIS Dk S5 7= 3 3K (Cheng et al., 2013b;
Wang et al.,2019) , FEAZSA T 5EA RV A R 1Y LA™
12 (Sillitoe,2010;Sun et al.,2015), San Rafael B R
I B Y T 500t T S i A R e A A Bk o
WA, 51k K ffi #h5e 48 BT e AR A 3 o 44
B, B B3 B0 S U AE ) A A % (Sandeman et al.,
1995;Kontak et al.,2002) . fER & A IKAEIRTR T/ 45
mE R T B A A R A B E A AR, S
BRI ARAMNA T AT R JE 5 iy kiR s & T
TIWRBE I RECE & &R AR R A R WS
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KAKIE A, N7 A= 5 8 5 Ik (Harlaux et al.,
2021a) . X F 135 44 B9 Neves Corvo Sn-Cu# JK ,
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PR AN A (Relvas et al.,2001;2006a;2006b; Huston
etal.,2011) , Mi=IE2% 57 AR 7 7% 518K (Moura, 2008) ,
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TR 22 v 4 A DA R PR 4 A T 3Kk AR
FHAERS , PO P HLS TR v 2 B2 R
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Fig.3 Sn-Cu coexistence deposit formation model(after Sillitoe et al., 2022)
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AP R IE A H, FE 5 80H BB A A4 i B 4
(E3), HRIMRAFAE TR B Bt , ik = SC B 45 iF
Tk,
32 KRERMREE

H AT, BTN C 20 8 A0 R IT i T i 2 T
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SRR IR R S5 T AN 58 5 AT AR AE
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U8, LA K8 R PGB0 Ak i 72 (Li et al., 2010; Liu et al.,
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SSCufl, Hi iy Cu n] BB IR T & i AL i i 4
A P SRR R R ) ) A T R R R i il
FEHIE B BB AR T 1 OGP TR . IEAh  Ba Rl &R
FE 7 % Tt AR SR YR RN P-4 P S5 A5 T LA ) R 4 1
FHT S (X%, 2022) , % B FH UG 3 346 5 1) Ba [F]
PRMFERW, AP & Ba R R0, & 5%
(1) Ba [R) 3 28 O TR 2 S M 1T e A VR R ) d ks 1
W IR IR R LR B4 BRI (Deng et al.,
2022) . P, ZRhEARE SRR E RO R G /R A
R A R rh B BRI Y TR R

H = AT RS 4 W) 2 R T 5 i SRl 1, 3
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XA [) i B B8 A ™ 1) 3t AR 5 0 ke R A 7 R o
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INBEIE B0 1k K A B ) OB AR F R A B A I
CRUR BE R J7 %0 B 48 ) (Kempe et al., 2006
Gemmrich et al.,2021) . 1 40 &5 A7 R o 76 A X 38
JF 25 I IR AR ) 4 AT & W U(Sb) , 7% Fe 1
RRAE , T AE 5 S AR X SR AL A 5% h B 32 O i A
HA & Fe, 7T W .U IY$F1E (Cheng et al.,2019) ; 1fij
PR X841 & Fe W, %% Nb . Ta (4R AF e T H

HIP BT AR I B R PR B (954%,2019) . S35h,
ML BRI 2R INEERT A B - R S i oo
AR BRSP4 T
K¥EEFEIANEM (Ye et al., 2011 ; M 5545, 2018 ; Har-
laux et al., 2021b; Xie et al.,2022) ., K1, 7E K5 400"
Y R T S A B S S 7 N R AL 7 B =l L1
FEAR I A 43 AT, A EE X i A ML A TR Al Ak
RFLAARUPRAE o
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