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Origin of the Manganese and Manganese Nodules.-The source of the manganese,
and the mode of formation of the ferro-manganic concretions in marine deposits, have

been the subjects of numerous publications.
In 1877 Murray1 referred to the association of manganese with abundance of

basic volcanic debris at the bottom of the ocean, and attributed the origin of the man

ganese nodules to the oxidation of the carbonate of manganese arising from the decom

position of manganiferous rocks, and its subsequent deposition in concretionary form.

In 1878 Gümbel2 analysed some nodules sent to him by Wilemoes-Suhm, a dis

tinguished naturalist of the Challenger Expedition, who died at sea. He recalls that

Forchhammer had made known the presence of manganese in sea-water, and that Bischof

had shown the presence of the same substance in the ashes of Zostera rnaritimct. But

he does not admit the concentration of manganese under the influence of organisms,
because it is dissolved in sea-water in such small quantity, and because the manganese is

found in great abundance over a large area of the sea-bed. He refers the formation of

the nodules to the influence of submarine springs holding manganese in solution, which

is precipitated on contact with the sea-water. Agglomerates of a rounded form are thus

produced by repeated turnings and rollings in the clay and water.

In 1881 Buchanan suggested that the manganese nodules originated through the inter

vention of organic substances, which changed to sulphides the sulphates of the sea-water,

thus causing the formation of sulphides of iron and, manganese, these becoming subse

quently oxidised. Recently in 1890 he repeated this view.'

In 1882 Boussingault4 discussed the formation of coatings of manganese in various

regions, due to the presence of water charged with compounds of this element. He rejects
the views of Buchanan and Gümbel as insufficient to explain the facts, and holds that the

submarine concretions and manganiferous coatings are derived from the carbonates.

In 1883 Dieulafait rested an explanation on the fact that sea-water collected between

New York and Marseilles, as well as in the Red Sea and Indian Ocean, deposited in the
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