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Average chemical compositions of metalliferous sediments in different research areas

“PeiE ST DSDP291 . RPGTETAG  S5fnibiRil ARACFH 53 f b
TEWE  seege  htogz Dol BRI WEORVIE  BRAE ODPS34 difi
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Si0,/% 16.14 32.63 25.49 — 50.56 32.98 —
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ALOy/% 4.81 8.27 1.15 1.81 271 9.52 432
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MnO,/% 2.10 5.59 0.52 0.18 3.54 11.03 2.93
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Ni/(mg-kg™) 425.95 348.79 25.17 — 15.07 2055.67 93.00
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Fig. 1

a. (Co+Ni+Cu)x10-Fe-Mn ternary diagram of seafloor Fe-Mn deposits (modified from Refs. [10, 34]); b. Cesn/Cesn™-Ysn/Hosn

ratio discrimination diagram of seafloor Fe-Mn deposits (modified from Ref. [36])
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Fig. 2 Formation mode of submarine metalliferous sediments of hydrothermal origin:
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plume diffusion and sedimentation
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PR O 0 5 e (R 1)

Fig.3 a. Distorted filament of Mariprofundus ferrooxydans®®); b. straight sheath and helical structure of Leptothrix ochracea

[29].

and Gallionella ferruginea, respectively'="; c. Leptothrix ochracea-like sheath; d. fluorescent image of the Leptothrix

ochracea-like sheath™?
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nontronite

Tab. 2 Origins and temperatures of nontronite in different hydrothermal fields
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Abstract: Submarine metalliferous sediments of hydrothermal origin occur widely in the global ocean and back-arc
spreading centers, and basal sedimentary layers overlie oceanic basalts and the top of intraplate volcanos. Metalli-
ferous sediments may be formed by oxidative weathering and re-deposition of massive sulfide chimneys, hydro-
thermal plume diffusion and sedimentation, or direct precipitation from low-temperature diffusive flows. These
sediments are mainly composed of poorly crystallized Fe-Mn oxide/oxyhydroxides and Fe-rich smectite (non-
tronite). Although obvious regional differences in the composition of metalliferous sediments from various hydro-
thermal fields have been observed, the sediments are usually characterized with more metallic elements, such as Fe
and Mn, and less Al and Ti compared with pelagic sediments. Since the discovery of modern submarine hydrother-
mal activity in the late 1970s, the formation mechanism of metalliferous sediments has been clarified, and important
advances in the microbial mineralization and origins of authigenic clay minerals have been made. A comprehensive
study of metalliferous sediments and detailed explication of their identification criteria can not only enrich the cur-
rent understanding of seafloor hydrothermal systems and their heat and chemical fluxes to the global ocean as well
as the understanding of deep sea biosphere, but also provide insights into the development of polymetallic sulfide
deposits, reveals the origin and distribution of the ancient analogs of these sediments on paleo-plates as well as in-

formation to explore the evolution of the paleo-oceanographic environment in the future.
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