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evidence shows that the ores were introduced aller
the complete differentiation and solidification of the
magma. Many facts point to the conclusion that
the important concentration of the ore, took place
duirinig a regional metanorphismi, probably connîîected
closely witl the eruption of thec basic rock, and later
by a stinulated aqucouîs activity, following the erup-
tion.

(2). Considering the ore bearing rocks themnselves,
they are found to be essentially similar. They ail
helong to the gabbro fanily, and while showing minor
points of difference, for practical purposes they can
be considered as identical.

(3). The deposits while lyinig well within the limits
of the basic eruptive, generally occur at or near
its contact with other rocks, es)ceially granites and
mica schists.

The rocks show to a greater or less extent the effects
of dynainie netanorphismn, acconipaniied by breccia-
tion and shearing. These are perhaps more al)parent
in the Subdury field than the others studied, but are
never failing.

(4). The inmeralogical relations are practically the
saine in ail the deposits. P, .hotite containing nickel
is predominant. Associated with it are varying
aunoînts of chalcopyrite, py'ritc, and magnetite,
(usually very subordinate), and the rarer minerais

.(at times), pentlandite, sperrylite, etc.
(5). The ore frequently occurs as a cenient for the

breeciated rock fragments and along shear planes.
This often gives to the ores a vein-like appearance or
zonal structure, as is well secen in both the Sudhurv
and Sohland deposits.

(6). The rocks associated with the ore are strongly
altered, and characterized by the presence of nucl
secondary, green and anpliobilitie hornblende, chlorite
ete The effects of metamorphism and the develop-
ment of secondary hornblende are most marked near
the ore-bodies, and diiminish away froni t.hem. And
in general the more complete the alteration of the rock,
the more coiplete has been its replacement by sul-
plides.

(7). Microscopically the relations of the ore and
rock emphasize the fact that the sulphides are a.
secondary introduction. The relations of the magne-
tite and ilmenite, which are for the most part primary,
are in striking contrast to the suilphides. While the
latter are found in positions originally occupied by
prinary rock constituents, the former are in the form
of grains and crystals in the midst of the sulphides,
and dark silicates, apparently unaltered and with
tlieir original outlines. The sulphides on the other
hand, replace both the fresh and altered rock cons-
tituents, often forming more or less complete pseudo-
norphs. The replacement takes place between the

fibres of the secondary hornblende; along the cleavages
of the fresier and more compact minerais, etching
them and breaking them up into granular aggregates;
hetween crystal fragments; and along planes or zones
of slicaring and parting.

The dark silicates, owing to tleir chemical coin-
position, and susceptibility to metamorphic changes,
are the first at.tacked. But, as the effects of meta-
miorphism become .more pronounced, the more acidic
minerals (feldspars) are partly or wholly altered, and
replaced by ore.

Another interesting fact, noted especially in the
Sudbury, Sohland, and Norwegianî deposits, is that
where the contact is along granitic or gneissoid rocks,
the latter have been slightly minerailized. The change
is usually accompanied by a migration of secondary
hornblende into the acidie rock, and a replacement of

its basic constituents by ore. The granite of the
Sohland deposit is often sensibly altered and meta-
nmorplioscd, both as a result of the eruption of the pro-
terobase, and later by the ore-bearing solutions. The
selistose and gnieissoid contacts of many Norwegian
delposits are (ftenI penetrated by ore for somle distance,
along cracks and pflanes of parting, which can only be
explained as a deposition fron solution.

NICKEL IN TIE SoiILAND ORE.

At the request of Prof. Beck, I inade a number of
exlperiieits with Soliland pyrrhotite, in the endeavour
to determine in wlat form the nickel was present..
Fron the general simîilarity, both in geological rela-
tions and mineralogical composition, of the Sohland
and Sudbury deposits, it was thought probable that
the nickel miglht be in the form of a definite minerai,
such as pentiandite. Both varieties of the pyrrhotite
were exanined, but no iniieral resembling pentlandite
wvas visible to the naked eye. Chalcopyrite in snall
nests and aggregates is intinately mixed througi both
the fine and coarse grained ore, and is very dillicult
to separate from the pyrrhotite.

After crushing, the ore was sized througli Nos. 10,
20, 30, 40, and 80 nesh sieves. The various sizes
were then magnetically separated by neans of a small
horse-shoe magnet. Practically none of the ore was
non-iagneic, except the clialcopyrite, and rock
minerais, and these were rejected as well as possible.
Part of the pyrrliotite lowever, was not so susceptible
to magnetie attraction as the rest, and this was care-
fully exaninîed. It was freed from impurities as well
as possible, and treated with dilute hydroclhloric acid,
to remnove oxidation produets. In appearance the
grains were of a very light bronize-yellow color, but
showed little trace of the characteristie parting of
pentlandite. 'rhese were then picked over under a
lens, and only the purest part seleeted. It was found
however, very difficult to obtain a satisfactorily pure
product, as siall particles of chalcopyrite adlhered
very closely to somne of the grains.

Both varieties of the ore were treated in this way,
but fromn the massive fine grained varicty, it was im-
possible to prepare even an approximately pure
sample, so the residue from the coarse platy variety
was taken. An analysis of the prepared mnaterial,
showed that it contained 7,5% nickel, and 1,90%
copper. As many saniples of the purer pyrriotite
in their original state contain as muehi as 6 or even
7% nickel; and the particular piece examined, slightly
over 7%, it is clear that no appreciable concentration
has beei effected.

In regard therefore to the condition of its nickel,
the Sohland ore differs markedly froin tlat of Sudbury.
At the present momnent it cannot be said tlhat pent-
landite does not exist in the Sohland ore. But if it
d ;. it must be in a very fine state of division, and
intimiately and unifornly distributed througlh the
pyrrhotite, so tiat t cannot be separated by nagnetic
mneans.

As another alternative we may fall back on the
assmuption that. the nickel is an essential constituent
of the lyrrhotite, isomnorplously replacing the iron.
A third possibility is that the nickel is preseit in a de-
finite mineral, whici is itself magnetic, and so does
not allow a separation from pyrrhotite by means o! a
inagnet.

The resuilts of these investigations, I submnit in the
hope, that tlhey may throw some additional light on
t.his interesting and important class of ore-bodies,
and perhaps help to clear up soime of the disputed
points in the science of Ore-)cposits.


