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(e). The basie segregations are of two kinds. One
(not foul in place) is characterized by countless
octahedra of a green transparent spinel, amd a few
grains of corundum. Tie other varicty, which is
found in the ore body, is made up largely of aggregates
of silliianite, and coitains large nuimbers of spinel
and sapphire crystals.

Besides these minlor varieties, the proterobase con-
tains inclusions of quartz and granite, the latter
si rongly altered.

Mineralogical Composition of the Orc.

Besides the magnetite and ihnenite mentioned as
original componcnits of the rock, the Sohland ore con-
sists of pyrrhotite, chaleopyrite. and pyrite. The
pyrrhotite is largely in excess of the lihers, and the
miing activity is due to the nickel it contains. as
the ore is ton poor to work for copper alone.

Tihe pyrrhotite is always massive, and two varieties
can be distinguished. One is more or less granular
and fine grained, the other more coarsely crystalline
and platy. Chalcopyrite is always intimately inter-
grown with the pvrrhotite, especially the finer grained
variety. Tie latter also contains many more inclu-
sions of the proterobase, while tie coarser is as a rule
comparat.ivelv pure. and free fron rock and copper.

Analyses of the Sohland pyrrhotite show- an average
of between 4 and 5 per cent. nickel, for nearly pure
mterial. But iii a numuber of cases I obtained as
uch as 7 per cent. Copper is gcnerailly rather subor-

dinate, averaging between 0,5 and 1 per cent., but at
tinies going as high as 2 to 3 per cent. Cobalt is

-present in very subordintle quantities, and traces of
antimiony and silver have been dcte:tcd.

The Orc-Body.

The ore-bed proper lies in the proterobase at the
granite contact. At the bottom of the shaft sunk
where tie discovery was made, it lias a thickness of
O to S teet, which. however, sinks to a foot or less.
The granite itself at the contact is slightly imprcgnated
with ore for a few ilches. Thte pay ore ends rather
abriiptly and beyond is proterobase impregniated
withl diinîishîing quaitities of sulphides.

'The upper part of the vein (Fundseblacit.) is covered
to a depth of about ten feet with clay and the alteration
produets of the proterobasc. Below this, secondary
oxidised copper ores appear, (malachite, bornitc,
chalcocite, etc.). Thte rock becones graduailv Fresher
and more strongly impregnated wit h sulphides. tili
at a depth of about 30 feet, massive ore is met.

Relations of Ore and Rock.

Examined more closcly. tlie relations of the sul-
pides ta ane another, and to the rock minerals,
present a nuiber of interesting facts.

lIt the massive ore, the smnall amunot of chlîico-
pyrite, in part fils narrow clefts in the pyrrhotite, as
though a Iter impregnation along planes of fraeture.
A bilateral arrangement of the sulphides is also cha-
racteristie, and is vell illustratcd bv a nmber of
polished sections in Prof. Beck's collection.

One section shows a narrow hand of chalcopyrite,
rîuning througlh the proterobase, which is locally
aitercd eid soncwiiat talcose. On either side of this
band, the proterobase is impregniated witi chalco-
pyrite for 3 or 4 inclies. Tien follows a parallel
band of pyrrhotite, which is miarked off sharply on
tlie innier side, and fades off graduailly to barrenl pro-
tcrobase on the ouiter side. Other sections show
similar zonal struietures, giving the ore a more or less

vein-like appearance. At otlier times the suIphides are
grouped regularly aroind elliptical or roun(ded rock
masses, apparcntly along fracture planes. 'ite imer
zone is generally chalcopyrite, and is currounded hy
pyrrhotite, which passes by a graduil transition to
harren rock. The sane pienomctena have been noted
in tie Sudbury ore, and they afford one of the clearest
proofs of the later introduction of the ore, especially
when combined withi the microscopie observations.

iHcroscopic Structure of the Ore.

From hlie examiniation of a large number of thin
sections of ore. Prof. Beck draws the following con-
clusions.

(1). 'T'le sulphide ores fill a space originally occupied
by primnary rock constituents.

(2). 'Tle sulphides arc principally associated with
secondary, non-metallie minerais, viz. actitolite, and
chlorite.

(3). The sulphides favor places whtere aiteration is
well advanced. They occur in ail varieties of the
rock, but especially in the predominant proterobase.

Tie general conclusions are supported by conîcrete
examîples, aid ai examination of the slides I have
uade, fully corroborates the observations of Prof.

Beck.

Origin of the Ore.

Prof. Beck's work, as weil as my own, then muake
a number of points clear.

(1). Except for a smail proportion of sulphides,
which may have been original constituents of the
ore-bearing roek, the pyrrhotite, chalcopyrite, and
pyrite, have been introduced after the complete cooling
and differentiation of the rock magma.

(2). Not only so, but a partial alteration of the
silicates lias taken place, resulting in the formation of
actinolite, chlorite, talc, etc., before the formation of
the ore-bodies.

(3). These relations cau oily have been brought
about by meaus of solutions.

(4). Thte peculiar intergrowth of secondary iorn-
blende and ore seemîs to indicate a 15revious mtamor-
phic action. Tihe fresier silicates are simply corroded
and etched, while a part has beca further altered
during tie action of the solutions and the contems-
poranicous deposition of orc.

(5). Tie ore-bearing solutions in ail probability,
were of a thermal nature, front considerable depths.
They circulated along tie border of lte proterobase,
along passages formed by cooling and shearing, and
wcrc no dnubt closcly connected vith the latter stages
of the proterobase eruption.

Tie ore-body itself indicates the thermal nature
of the solutions, and their origin fron the deptis of
the basic muagîma. If the process had been a lateral
secretion of descenîdinîg waters, whici conicentrated
fite nickel and copper, originally disseminiated through
the proterobase. it is dillicult to understand wiy the
ore is confined to the proterobase along its contact
with the granite.

COMuISON WITII StDIUtY AN'D 0-Tm:L DEaPsrS.

A short coiparison of various sulphide nickel-
copper deposits, indicates thieir 'essenîtial similarity,
both of geological relations, and netiod of origin.

(1). Regarding their origin, no example of titis
cass of ore-bodies, which I have studied, can be re-
ferred to as a direct nagmatic segregation from art
original rock magma. On the other land, ail the


