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Physical and Engineering Properties and Basic Consideration
of Mining Machinary of Massive Submarine Polymetallic Sulfide
Deposits

Yasuo TOMISHIMA*?, Tetsuo YAMAZAKI* , Keiji HANDA*? and
Katsuya TSURUSAKI*?

Massive submarine polymetallic sulfide deposits, which include several
metals such as zinc, lead and silver, have been focused as one of deep sea
mineral resources following manganese nodules and cobalt-rich manganese

crusts. At Izena Cauldron near Okinawa lsland, silver- and gold-rich poly-

metallic sulfide deposits have been found recently (Halbach et al., 1989).
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The geological distribution characteristics of massive submarine poly-
metallic sulfide deposits have been studied at some institutes in U8 A,
France, Japan and so on. However, their physical and engineering proper-
ties which are essential data for design of mining machinery are known
almost nothing,

This study aims to clarify physical and engineering properties of poly-
metallic sulfide deposits in order to design mining machinery of them.

Samples from Izena Cauldron at the north-west region of Okinawa
Island and from Gorda Ridge at East Pacific Rise were prepared for the
following measurements;

Physical properties such as bulk density, solid density, porosity, and
acoustic wave wvelocity, and engineering properties such as uniaxial com-
pressive strength, tensile strength through the point load test, Young’s
modulug, micro-Vickers hardness, and Shore hardness, These data were
compared with the data of the Kuroko ore which are considered to be the
same origin with polymetallic sulfide deposits. The specific gravity of poly-
metallic sulfide deposits is close to that of Kuroko, but their porosity is
much higher than that of Kurcko. Shore hardness and the uniaxial com-
pression strength of polymetallic sulfide deposits are lower than those of
Kuroko. Micro-Vickers hardness and the tensile strength of both ores indi-
cated almost the same wvalue. It is clear that polymetallic sulfide deposits
are composed of the portion which is as hard as Kuroko ore and softer
portion,

It is considered from these results that the conventional technics will
be adaptable for the excavating mechanism of polymetallic sulfide miner.
But unique technology will be required for its mobile mechanism because the
topography of polymetallic sulfide area is very complicated.

These data and considerations would be very useful information for
conceptual design of mining machinery of massive submarine polymetallic
sulfide deposits.
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Fig.l Flow chart of measurements
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