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Table 1 Geological features of mineral deposits belonging to the metallogenic series type related to submarine volcanism
FS FEEHR BHR FIXIX44 e 2 BV HRERET EHE M E FEH kR
B Hp Cr,Fe,PGE* MzKz GHHEEEES(BREETH) KETH HEIF%,1985
2 BERW I Ag, Sb E-1:8 ERAZRE RRRBERY E2303 ] K, 1996
30 MR T;g Ag, Pb, Zn, WHA ﬁg%@?#ﬁﬁ%ﬁm&%ﬁﬁﬁ B B ng%J%hﬁﬁ
Cu ,1993
4 BEE Tsj Ag, Fe, Pb, HARNH MERBE HEE, RENRUE HAMA % HER R %,1991; HE
Zn,Cu 2 %,1993
5 HERE P, Cu,Co, Ni HMEHE(BSHEEP. LT HREEFY F54,1981
6 /IR P, Cu LTS Rk %ggﬁﬁﬁ%ﬂ%%%—ﬁ%@“%% HER BRI ,1995
7 E Cy Ag,Pb,Zn PR K LB R U7 B £ b, THE%E,1992
s Cy Cu,Zn,Pb B R B PREXNIE(RR)-SHOZHEBE ¥K BE#E 1% ,1992
9 HE[EE Dk Pb,Zn BAGEA RS KOLSEURES E BB %  WEIEE.1994
10 FH&d D,.zas Cu,Zn M & W T K WE KRB A Bl 4k 24 04 EB4,1996a; 1996b
11 HeEr Dk Fe HRERES TRABARERRHAALRES W kKM% KETH,1987
12 K— Pz Cu,Zn,Pb BHEPEZYE, DIERR-PBRELE  BEUS E H%.1987
13 WHRBR S Cu,Zn [DREERX FRERF LS BERBARE SR HEY AT, 1977
14 HEL 04 Fe , Pb, Zn, MR E R K LSRR RREY HBEE 8 A A, 1985; KK
Cu oy Fi,1982
15 4% O Cu,Fe,Zn W K S KRB E M&NE FREE,1991°
16 Bh% Ok Pb, Zn, Cu, HIF4 xszg?ﬁcm KB BE RS- KE EREE,1991°
Fe ki3
17 SWN (o) Cu,Zn ﬁ%km%-%)ﬁﬁ(!ﬁﬁ%ﬁt\]ﬁ EKEPH EEH%,1991®
)
18 WSRO Cu,Zn,Co %%ﬁm%-&ﬁ%(ﬁ%%ﬁt\m BEHY EREE, 19919
)
19 H#BI €, Cu,Pb,Zn Brmk EHER)-BE(EF)KILER £ 1 R, 1982
20 M Pz Cu, Zn X Ea Log- ¥y Kk %1999
21 F®& Zsig Fe,Cu,Co LB KWEBEERB-BEETE-BREETR s LER,1980
22 @|TF Zy Fe aHFH ﬂﬁﬁ,iﬁﬁkmﬁiﬁ%ﬁﬁﬁﬁ <3023 BAE, 1980
23 T AnZ  Cu,Au R4 EEEARBE X, B KLY g BAR,1989
24 WTFH Pt, Zn, Cu, Pb, XA ERAEE TRARAERERE 1341 HEMH,1982
Ag
25 AW Py.3  Fe,Mn FAKA WA MBE-ARATEEE B FMIB%,1980
26 HiRig Pt;-3 Cu,Zn B K ] B Iﬁg*iﬁkm%,mﬁ@ﬁ%mﬂﬁﬁ E-2Y4] R B IR, 1977
27 WL Py-3 Fe,Cu HRE4 HEHEIEAL KLBRBERARE VM M3, 1984
28 HWE Pt;.3 Fe BR4 HEEKLE kR %%ﬁ% 1988; H- 4%
,1981
29 FNBIT Pt.; Cu,Fe HE . &5 ﬁg&&%zkmﬁﬂﬁﬁ%%ﬂ% My %gﬁ%A%&ﬁ%
A ,1981
30 BREE Pt.3 Cu, Fe, Pb, FRILIEE %’g‘km%%&lﬁ%EE JELTAY B 614,1989
In
31 k4l Pty Fe,Cu,Co SHMAaIlA BMBEIEANS-BHRES REBEHE  BHEM%E, 199
32 R Py, Cu, Fe,Co R %ﬁﬁﬁ%ﬁikm%‘ﬁi@ﬁ%-@ﬁ BRARHWN %g% 1990; & ¥ &
,1992
33 KAM Pty Pb,Zn,Cu BE PRS- PREKLE Ny gg;‘é,wgz;ﬁ%ﬁ
,1994
34 WHE Py  Cu,Zn a3 3 THRABRAEE R Iiﬂl%. 1980; ® A
,1992
35 gkl Py Cu R B iR KIS -BBE- KBTS L E $§§%’1986;Eﬁ
,1992
36 EH Pty Fe,S,Cu TR MEERENERIFST TRBRRESE Hiig KB ESF,1988
37 BT P, Zn,Pb,Cu MFEEWMKLE R, MAAED, KAEIED NEBE,1994; KK
TR AR LS HiE 4% ,1988
38 HRNY Py Fe,B,REE L) P QiiE =S ECRiR: ] KB4 25,1988
39 WHEW Ar Cu,Zn A X BEXLEZE B4 % ,1988
0 FEK Ar Fe - J1TE:2 BB RE SRR AR BREW KB4 4F,1988
41 ZaEl Ar Cu,Zn B BEHEPEEALCE, TRIBREALE GRENT ?K{ﬁ(_ét%, 1988; & I
—,1986
* PGE: ikt E.

0 {EFEF, % 1992, MEWKBRSRFEAYY KXBRT AESRT M. RFRE.
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Fig. 1 w(Fe;O;+ FeO) versus w(Fe;O3) /w{FeO) diagram of spilite and quartz-keratophyre
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A Preliminary Study on the Metallogenic Series Type of Fe-Cu-Pb-Zn
Ore Deposits Related to Submarine Volcanism and Its Origin

Wang Denghong! and Chen Yuchuan?
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2 Chinese Academy of Geological Sciences, Beijing 100037)
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Abstract

This paper presents a concept of metallogenic series type of Fe-Cu-Pb-Zn mineral deposits related to
submarine volcanism and deals briefly with its classification and genesis. This type of metallogenic series can be
divided into seven subtypes: (1) Fe-Cu-Pb-Zn subtype related to basic volcanism in continental rift; (2) Fe-Cu-
Co subtype related to basic volcanism in back-arc basin, which includes oxide mineral deposits such as the Shilu-
type Fe-Cu-Co deposit; (3) Pb-Zn-Cu-Fe subtype related to acidic volcanism at island arc or back-arc, consisting
of sulfide mineral deposits such as the Gacun deposit in Sichuan, the Keketale deposit in Xinjiang, and the
Shanghua-Yunpan deposit in Liaoning; (4) Fe-Cu-Pb-Zn subtype related to middle and basic volcanic rocks in
epicontinental rift, comprising oxide deposits such as the Zhaokalong deposit in Sichuan, the Etouchang deposit
and the Huimin deposit in Yunnan, sulfide deposits such as Tongyugou, Laochang, Tongkuangpo, Dongchuan,
Huogeqi and Qingchengzi, and oxide-sulfide coexisting deposits such as Dahongshan, Lalachang and
Chenjiamiao; (5) Fe-Cu-Pb-Zn subtype related to bimodal volcanism in epicontinental rift, embracing oxide
mineral deposits such as Yudongzi and Gongchangling, and sulfide mineral deposits such as Ashele, Xitieshan,
Honggou, Baiyinchang, Caozigou, Zhongtiaoshan, and Hongtoushan; (6) Fe-Mn-Cu-polymetallic subtype
related to basic volcanism in ocean basin, made up of oxide deposits such as Fe-Mn nodule; (7) Fe-Cr-Cu-Zn
subtype related to basic-ultrabasic volcanism in mid-ocean ridge, consisting of oxide deposits such as the
Lucbusha deposit in Tibet, and sulfide deposits such as the Yindonggou deposit, the Cyprus deposit and the De’
erni deposit.

These kinds of Fe-Cu-Pb-Zn mineral deposits, formed at the bottom of seabasin or in rifting environment
with ore-forming materials originating from a deep source by submarine volcanism, can be classified. as the same
type of metallogenic series. This concept can be used to study the relationship between submarine volcanogenic
massive sulfide deposits and bedded oxided iron deposits or BIF type iron deposits. Massive sulfide deposits are
usually distributed near exhalative vents, while oxide deposits are spread on the seabottom far away from the
vent. The evolution characteristics of this type of metallogenetic series show a clue of the evolution history of the
earth. For example, submarine volcanic rocks related to massive sulfide copper deposits formed at different
stages show a trend of increasing initial Sr value from early to late, namely from 0.703268 ~0. 703860 in Xigiu
(Pt;; Huang Y. N.,1992) to 0.705171 ~ 0. 706453 in Baiyinchang ( €,, Ren Bincheng et al., 1992) to
0.7075~0.7093 in Ashele (Li Huaqin et al.,1998).



