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Abstract

Researches on thick cobalt-rich ferromanganese crusts have been insufficient in spite of the facts that thick
crusts are very important in exploitation and development of potential resources and that, as these crusts have

experienced a long geological history, they have embodied all kinds of factors controlling and affecting their de-
and controlling factors of thick cobalt-rich ferromanganese crusts. The relationships of such controlling factors of
the Co-rich ferromanganese crust as depth, basement rocks, tectonic setting, sedimentary rate, longitude and

latitude, main ore-forming elements and thickness are analyzed in detail in this paper with the help of GIS spatial

above factors and related to main metallogenic elements.

velopment. It is therefore of great theoretical and practical significance to investigate the formation conditions

analysis and geological statistic methods. The results indicate that the thickness of the crust is controlled by
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Table 1 Statistics and categories of the crust thickness
mm mm mm %
<20 888 15 <15 739 43.6
20~40 502 21 15—21 269 15.9
40~60 185 41 21—41 444 26.2
60~80 77 62 41~62 125 7.4
80~100 16 90 62~90 84 5
100~ 120 19 105 90~105 13 0.8
120~140 4 120 105~120 13 0.8
>140 3 140 >120 7 0.4
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Fig. 2 The relationship between crust thickness and water depth
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Table 2 Composition of cobalt-rich crusts
w B %
0-MnO, +
97.86 0.96 0.51 0.67 Hein et al. 1988
Horizon 94.25 3.62 1.13 1.00 Hein et al. 1985
95.46 1.38 2.62 0.54 Hein et al. 1985
S. P. Lee 94 4 0.24 1.76 Hein et al. 1985
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Table 3 The relationships between crust thicknesses and ore-forming elements
Al Ca Co Cu Fe Mg Mn Ni P Si Ti \% Mn Fe
Al 1
Ca -0.17 1
Co -0.72 -0.12 1
Cu 0.54 0.12 -0.60 1
Fe 0.63 —0.66 —0.57 0.27 1
Mg -0.42 0.36 0.66 —0.21 —-0.78 1
Mn -0.73 -0.30 0.89 —0.44 —-0.44 0.51 1
Ni ~0.61 —0.44 0.65 —0.27 —0.90 0.8 0.57 1
P -0.13 0.99 -0.15 0.14 -0.63 0.35 —-0.34 0.41 1
Si 0.90 —-0.39 -0.75 0.49 0.84 —-0.67 —-0.65 —-0.79 —-0.36 1
Ti 0.48 -0.55 -0.48 0.33 0.8 -0.76 —0.36 —0.83 —-0.54 0.67 1
\ -0.12 -0.61 0.25 0.07 0.32 —0.17 0.48 —0.24 -0.62 0.04 0.27 1
Mn Fe -0.63 0.53 0.64 0.25 —0.95 0.86 0.57 0.92 0.50 —-0.84 -0.80 -0.17 1
0.57 —-0.23 —-0.70 0.58 0.67 —0.63 —0.53 —-0.77 -0.21 0.72 0.66 0.04 —0.68 1
4
OMZ Mn I Mn
Fe OMZ
Mn Fe 5
Mn
Fe >41 mm
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