ON THE

NICKELIFEROUS PYRITES OF BERG NICKEL MINE,
IN THE ISLAND OF SENJEN, NORWAY.

By JosEPH (ARLAND, F.G.8.

TaE Berg Nickel Mine has been worked by the head
of a well-known smelting firm in England for the last
ten years, and, notwithstanding the exceptionally un-
favourable circumstances attending mining and smelt-
ing operations in a latitude considerably north of the
arctic circle, the raising of nickel-bearing ore and its
reduction to nickel regulus have been carried on with
regularity, and on a considerable scale, during the
whole of that period.

The mine and smelting-works are situated at Berg,
on the north-west coast of the island of Senjen, in
lat. 69°26 N., and long. 17°15 E.

Winter in this northern region is a long, dark, and
dreary period, the sun remaining below the horizon
for some weeks, and snow covering the ground till late
in the spring. It occasionally happens that, owing to
the severity of the storms, the sole means of com-
munication with the outer world—the regular weekly
mail steamer—is cut off for two or three weeks.

To compensate, however, for these drawbacks the
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summer is very fine and very warm, the sun never
setting for two or three months; and for about double
this period there is daylight all night long. The
climate is, therefore, one of extremes; but the cold
is not so intense as the high latitude would indicate,
owing to the moderating influence of the Gulf Stream.
One evidence of this fact is, that the sea never freezes
here.

Moreover, the darkness of the arctic night is a good
deal relieved (the writer was assured during a recent
visit) by the moon, the stars, and the beautiful aurora
borealis.

The site of the mine is a low promontory, which
rises about 80 feet above the sea-level. The workings
are an open-cast from the ridge down to the first floor,
18 fathoms, below which the excavations are under-
ground workings.

The general plan of working is to leave floors or
arches 6 to 9 feet in thickness across the open-cast at
intervals of about 6 fathoms, for the double purpose
of securing the precipitous sides and keeping out the
snow from the deeper workings. By adopting this
method the use of timber for propping is rendered
entirely unnecessary, an advantage gained by the
sacrifice, temporarily at least, of a large proportion of
the ore; viz., that contained in the arches or floors.

The deposit, which varies in width from 24 to 40
feet, consists of nickeliferous magnetic pyrites dissem-
inated through gabbro; bunches and solid branches
of the ore also occur, It has a strike or bearing
corresponding with that of the promontory, about east
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and west, and a dip south of about 70°. It shortens
westerly, and has an easterly extension in depth.

The enclosing rock or country, like the deposit
itself, is gabbro, and there is no regular foot-wall, nor
hanging-wall, nor any continuous divisional plane,
between them; and the limits of the workings are
determined simply by the productiveness or otherwise
of the ground.

The ore is magnetic pyrites, of a bronze-yellow
colour, specific gravity about 4'5, and is slightly mag-
netic, being attracted by the magnet when pulverised.
It is a sulphide of iron, but chemists are not agreed
as to its exact formula, because there are sundry
varieties. Various analyses have, however, determined
the percentage composition to be about 60 of sulphur
and 40 of iron. In the Senjen ore a portion of the
iron is replaced by nickel, the richer ores containing
4 per cent., the crude ore-stuff, as delivered to the
furnaces, after some imperfect sorting, averaging 1 to
12 per cent. of nickel. In this state it is conveyed
to the smelting-works, where it is concentrated into
regulus.

This is effected by three distinct processes.

The first consists in the melting of the crude ore,
mixed with metal slag and coke, in a blast furnace.
The resulting product, known as first metal, is broken
down into small lumps and submitted to the second
process—roasting.

A thick, hollow layer of firewood having been laid
out on the ground, some 100 to 140 tons of first
metal are heaped upon it, and the wood set fire to.
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The combustion thus set going gradually extends,
without further attention, thronghout the whole mass.
The effect of roasting, which takes four or five weeks,
is to burn off the sulphur and to oxidise the metals
contained.

A second roasting of the imperfectly-burned portion
is necessary, and is usually effected in ten to fourteen
days.

The third and final process consists in melting the
burnt metal in a peculiarly-constructed furnace, termed
a concentrator, the charge being a mixture of burnt
metal, granite (this being the only convenient source
of silica at hand), metal slag, and coke. The product
is a regulus containing from 22 to 30 per cent. of
nickel, together with a small, but by no means unim-
portant, quantity of cobalt and copper. The regulus is
shipped to Swansea, as return freight, by the steamers
which supply the works with coke, coal, and materials.

The mine and works have the great advantage of
an abundant supply of water-power for pumping,
winding, working the stone-breakers, driving the
blasts, &c. There are also steam-engiues equal to
all the requirements of the establishment in reserve,
in case of accident to the hydraulic machinery.

The climate and conditions under which these
mining and smelting operations are successfully
carried on furnish another proof of the enterprise of
the English capitalist and of the skill and perse-
verance of the miner, who allows no difficulties to
deter him from his explorations after the earth's
metallic treasures.



