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Abstract

The Mississippi Valley-type (MVT) Pb-Zn deposits, a significant genetic type of sediments-hosted Pb-Zn deposits, have aroused
much interest among geologists. On the basis of researches on such factors of MVT Pb-Zn deposits as their geodynamic settings, geo-
logical epochs, fluid-flow systems, duration of mineralization and precipitation processes, some insights have been obtained and some
advances have been made in recent years, which find expression in six aspects: D Some articles on MVT deposit sub-types were pub-
lished, and these sub-types included high-temperature carbonate replacement Pb-Zn deposits, diaper-related deposits, carbonate-host-
ed F-Ba deposits and so on, suggesting that the researches on MVT deposits have become increasingly widespread. @ The idea that
plate tectonic movement had nothing to do with the platform carbonates has been changed. In fact, most of the world’s MVT Pb-Zn
deposits occur in orogenic forelands, including foreland basins and thrust belts, and a few are located in large-scale extensional envi-
ronments. @ Remarkable advances in age dating of MVT Pb-Zn deposits provide a new opportunity for understanding the reason and
place for the formation of these deposits. The age dating has confirmed the direct connection between the formation of MVT Pb-Zn

deposits and the global-scale tectonic events in restricted periods in the geologic history of the earth. The most important period for
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MVT formation was Devonian-Permian, and the Cretaceous-Tertiary period possessed the second importance, with both of them cor-
responding to a series of intense tectonic events during the assimilation of some plates. @ The nature of ore fluids is understood more
clearly than before. Fluid inclusion determinations show that the temperatures of ore fluids are about 50~250C and the salinities are
10~30 wt percent NaCl equiv. . Nevertheless, some detailed reasons remain to be explained in future. Most models for the flow of
MVT ore fluids are based on tectonic squeezing or fluid expulsion during sedimentation compaction, free convection and topographic or
gravity-driven systems. & Some studies have been focused on the duration of the MVT ore-forming events. The result based on pale-
omagnetic studies and that based on time-temperature data for thermal alteration of organic matter gave different orders. The former
might reflect the life of the regional hydrological system whereas the latter might reflect the duration of the more time-restricted ther-
mal-pulse within a regional hydrological event. (® The proposed models for the deposition of metal sulfides from MVT ore fluids can
be grouped into three broad categories, namely, mixing models, sulfate reduction models and non-mixing (or reduced sulfur) models.
The three models for depositional processes of MVT ores shed light on the problem whether the reduced sulfur traveled with the met-
als or was derived from the depositional site. There is no single mechanism that can account for all MVT districts in the world.

Key words: geology, Mississippi Valley-type lead-zinc deposits, tectonic setting, dating, duration of mineralization, ore-forming

fluids, precipitation mechanism, comprehensive
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Fig. 1 Distribution of Mississippi Valley-type deposits and districts in the world modified from Leach et al.
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9. Sardinia; 10. Washington land; 11. Robb Lake; 12. Monarch-Kicking Horse; 13. Giant; 14. [rankuh
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Fig. 3 Block diagrams showing foreland evolution and formation of MVT Pb-Zn ores modified from Bradley et al. 2003 Leach et al. 2005
A. During plate convergence a submarine thrust belt loads the passive margin thereby forming the foreland basin extensional domain and fore-
bulge. Plate convergence continually causes these features to migrate across the foreland plate. The foreland basin remains underfilled because the de-
pocenter migrates. Barite mineralization along the foredeep axis is based on examples from the Ouachitas. B. Plate convergence has ceased and the
foreland basin has filled with sediments creating hydrologic conditions favorable for MVT mineralization. This is the situation corresponding to min-

eralization in the Ozark region
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Fig. 7 Duration of the upper Mississippi Valley zinc-lead deposit by calculated hopane and sterane maturities versus temperature
and time adapted from Rowan et al. 1997

Temperatures are got from fluid inclusions of sphalerite Dashed lines show average sterane and hopane ratios Time periods A B and C represent

three stages of sphalerite growth Time was treated as variable and was adjusted until calculated biomarker maturities approximately matched mea-

sured values Inset show combinations of time and temperature that give the average measured biomarker ratios assuming constant temperature.
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Table 2 Models for the deposition of ore sulfides in Mississippi Valley-type deposits modified from Kula 2000
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models Barton 1967
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