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Abstract

VMS and BIF are two kinds of important deposit types, regarded as syngenetic and stratabound deposits
within the supracrustal rocks of old craton in Precambrian, which were formed as a result of the coupling of tec-
tonic movement and environmental evolution of the early Earth. Previous researches indicated that the mantle

plume activity and crustal growth at ~2.7 Ga and ~1.9 Ga culminated the VMS-BIF paragenetic assemblage
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in Precambrian, and when BIF and VMS formed synchronously they usually occurred at the same stratigraphic
horizon with BIF in the immediate vicinity of or slightly higher than the VMS. These studies also suggested that
mantle plume events in Precambrian led to the spreading of midocean ridges and volcanism, which happened
both on the ocean floor and at the earth surface, both processes thus having contributed to the forming of multi-
ple hydrothermal systems; meanwhile, those systems provided ore-forming materials for VMS and BIF. Fur-
thermore, the sulfur fugacity of the hydrosphere and the oxygen content of the ocean and atmosphere seem to
have been key factors influencing the distribution of VMS and BIF as well as the sulfur isotopic compositions of
VMS. Great progress has been made to figure out this intriguing and not fully answered question about the co-
existence of VMS and BIF. However, there are still some problems, for example, there is no sufficient detailed
study of living cases, the existing paragenetic model requires more study on genetic mechanism, and the geologi-
cal setting and hydrosphere conditions for the formation of VMS and BIF remain ambiguous. Specifically, both
the VMS and BIF in the Neoarchean Qingyuan and Wutai greenstone belt of the North China Craton were
formed synchronously as shown by recent high-precision geochronology work; hence, a detailed study of those
deposits may be a fruitful approach to solving the above questions.

Key words: geology, volcanogenic massive sulfide deposit, banded iron formation, genetic mechanism
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(M Rasmussen et al. » 2012)
Fig. 1 Histogram showing the abundance of VMS and BIF
together with the intensity of crust growth in Precambrian
(modified after Rasmussen et al. » 2012)

etal., 1989; Huston et al., 2014 " E L 4 I
CRB IR, 1983) I TR CIUE M55, 20045 JT iR %
2005; Guetal., 2007; 5KHEFHE, 20145 Zhu et al. ,
2015; 32 RS, 2015 F1 & 55 Hi X (Polat et al.
2005; ZFFIREE, 2007) LK Arizona M Jerome
HiIX (Slack et al.» 2007). Bb4k, F&TF XA A (Isley
et al.» 1999; Huston et al.,» 2004; Franklin et al.,
2005; 2530, 20075 Bekker et al.» 20105 Mercier-
Langevin et al.,» 2014) A2 Bk 2 45, KL
VMS 5 BIF 1E [f] — X $8 3 A7 H - [\ I8 2 R 30
G Ny ks, HAE I OR AR I R Oh o AR
(K 2.

VMS B IRH BLR L IR A, e 5k
L VR A 5%, R 7 6 i 28 40 5 2L 382 (1 BIF Y 5

B2 Al A ek 8 VMS A1 BIF 7040 & (B0A Trendall, 2002; Franklin et al. » 2005; Bekker et al.» 2010;
Mercier-Langevin et al. » 2014)
1A RS A 2— K AU i 3—VMS B R X
Fig. 2 Geological map showing the distribution of main VMS and BIF in the world in Precambrian (modified after Trendall,
2002; Franklin et al., 2005: Bekker et al.» 2010; Mercier-Langevin et al. » 2014)

1—Post Archean terranes; 2—Archean terranes: 3—VMS mineralization areas
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Fig. 3 Geological map showing the spatial relationship of VMS and BIF in the North American Archean Abitibi greenstone belt
(modified after Thurston et al. » 2008)

a. Abitibi greenstone belt; b. Representative stratigraphic columns from selected locations across the greenstone belt

1—Sediments; 2—Rhyolite; 3—Dacite; 4—Andesite; 5—Basalt; 6—Komatiite; 7—Layered intrusion; 8 —Granite; 9—Unconformity;

10—Pseudoconformity; 11—Duration of depositional gap (Ma); 12—Iron Formation; 13—VMS deposit
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Table 1 Comparison of geological features between Algoma- and Superior-type BIF deposits (modified after Wang et al., 2012)
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Fig. 4 Geological map showing the distribution of VMS-BIF paragenetic assemblage in Arizona, USA (modified after Slack
et al., 2007)

a. Sketch map of central Arizona, Mesoproterozoic strata only: b. Section of Mesoproterozoic strata of south and north Jerome,

in order to show the spatial relationship of VMS and BIF (their scale is exaggerated to some extent)

1—Sediments; 2—Rhyolite; 3—Basalt; 4—VMS deposit; 5—Jasper/Iron Formation; 6—United Verde deposit; 7—Copper Chiefl deposit;

8—Verde Central deposit
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Fig. 5 Hypothetical genetic model schematic diagram of Archean VMS-BIF paragenetic assemblage
(modified after Bekker et al., 2010; Farquhar et al., 2011)

1—Black shale with pyrite nodules; 2—Gray shale/ fine-grained siliciclastic rock with disseminated pyrite; 3—Banded iron formation;

4—Felsic volcanic rock; 5—Volcanogenic massive sulfides; 6—Chemocline; 7—Hydrothermal circulation cells; 8—Subaerial/submarine plumes
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Fig. 6 Diagram showing characteristics of S isotope evolution of sulfide and sulfate in Precambrian ( GOE-Great Oxidation Event)

a. APS isotopes; b. 8*S isotopes (modified after Farquhar et al. » 2011)
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