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If this developmncut is to lie as great as it should be,
tlere nust be certainty and stability in our mining
laws.

The history (, our legislation shows that suggestion
of gaining revenue by the imposition of royalties is a
mlost umivise one0.

Twice alrcady lias a systen of royalties been intro-
duced in this Province, and each time the results have
been so disastrous that the royalties so imposed have
been abniloncd a repeale. There secis no doubt
that hike causes would again produce like effects. No
one sugge'ts that the miiining industry should not bear
its fair siare of iieessiry provincial taxation; but 110
<pecial or arbitrary hurdens should be placed on it.

GENETIC RELATIONS OF SOME NICKEL-
COPPER ORES.*

lBy C Wîus W. Dirzsox, M.A., Pli. D., Sehool of Minîing,
hinigst on1.

INTnODUCTION.
efore disc.ussing the ore-deposits of St Stephen,

and Sohîland in% particular, it night be well to briefly
review the geological relations of nickel ores, iii geieral.
Econonically we have to deal with the following classes
of Deposits.

(1) Comnpounds vith arsenic, (more rarely ant imony.)
or with arsenic and suiphur.

(2) Sulphur compounds, including pyrrhotites, and
pyrites.

(3) Oxidised compounds, inostly silicates related
to serpentine.

Nickel is universally recognized as an associate of
pyyrhotite. But- it is also well known that in different
pyrrhotites the percentage of nickel varies widely.
And on this basis, pyrrhotites may be subdivided
into two main elasses. and this classification is intima-
tely connected with the geological relations of the
suiphides.

(1) Pyrrhotite occurs with more or less chalcopyrite
and pyrite, as lenses in acidte gneisses and schiste. These
lenticular masses nearly always conform to the folia-
tion of the gneisses, and are often repeated and con-
nected by leaner zones, after the nature of the so-
called "falhlbands". Such deposits are of world wide
distribution, but the pyrrhotite is always low in nickel,
seldom containing more than 0.5, and generally less
than 0.25. per cent..

(2) The second class is also widely distributed, and
fron an economic standpoint, calls for special atten-
tion. Thiese deposits are also lenticular iii shape, but
are associated with basic igneous rocks, usually of the
gabbro type, or their netamorphie equivalents.
There is always more or less chaleopyrite and pyrite
present, and at times rarer minerais, and the charac-
teristie minerals of the basic rock are always intimately
nixed through the prevailing sulphides. Nickel is

almost invariably present in the pyrrhotite, at times
up to 10 per cent. or more, but on an average, (c.g. in
Sudbury), 2 to 4 per cent.

To the lutter class of pyrrhotites, the St. Stephen
deposits belong.

Many writers in r cent years have attributed a
direct igneous origin to this class of pyrrhotites.
The sulphides are regairded as original rock cons-
tituenits, and the theory ils that they crystallized,
from the cooling magnia, in their present position,
by a "magmatie segregation."

*A paper read at the antnual meeting of the Canadian Mining
Institute, Quebec, March, 1906.

A thorougi investigation of the Sudbury deposits
las led Ie to the conclusion, that this theory of a
direct magmatic segregation is untenable. This uiust,
however, not be taken to imîply, that the sulphides
may not have becti, to a large extent, original cons-
tituents of the basic magma. Also there may have
beenu a partial voneentrat ion, during the cooling of
this magma. But fron the studies of the Sudbury
and St. Stephen orc;., there secns to be only one ex-
planation passible, as ta their present position. Namely
that the deposits are largely secondary replacements
along more or less crushed and faulted zones, by
menas of circulating solutions containing ore, which
has been deposited by a nietasomatic interchiange,
with the rock minerails; that is, that the main coicen-
tration of the ore, as scen at present, is of a secondary
nature, afler the solidification of the mfafima, and is ot
an original direct segregation from the cooling, but
still niolten magnia.

The study of a somewhat similar deposit near
Sohland, Germany. lias led Prof. Beck, and myself to
a similar conclusion in this case also.

As work lias been discontinued for the present at
St. Stephlen. it was impossible to gain access to the
mines. I was however furnished with inaterial through
the kinidness of Messrs. W. K. and A. ). Ganong, of
St. Stephen. vhich lias proved aiply sufficient for
the present investigations On the property fron
which these samples were takei, two shafts have
been sunik, to the depth of 125 feet, and 80 feet res-
pectively. Further prospecting lias been done with
a diamond drill, and thougli it is difficult to get exact.
information, I have been informed that a body of
solid ore, 18 feet thiek lias been located.
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While the nickel-copper deposits of St. Stephen
have not as yet assuimed the importance of producing
mines, they are of more t.han passing interest. Aside
fron their possible economie value, they supply us
withl a great deal of information, whiclh throws liglit
on the genctie relations of this class of sulphide ores.

Mr. H. P. Brumniel briefly sums up the geological
relations of the deposits*, and Prof. L. W. Bailey
gives us soie furtier particulars in a Inter report.**

The Deposits.

Throughout the country north of St. Stephen, are
large areas of diorite, 'with which are associated, more
or less extensive deposits of pyrrhotite, and chalco-
pyrite, the former carrying nickel. The pyrriotite
masses are almnost invariably capped by a gossanî
resultinîg froin the oxidation of the sulphides. The
rocks of the entire district consist of coarse and fine
grained diabases, and diorites. They show the effects
of severe mctanorphisn, and are often slic' ensided,
and highly charged with sulphides in the viciiity cf
the ore-bodies.

Attention was first drawn to these deposits after
the discovery of similar ores near Sudbury, and analyses
showed that the St. Stephen pyrrhotites carried a
small percentage of nickel. Numbers of test pits
were sunk, showing the wide distribution of the pyrrho-
tite, and stops vere taken to determine their value.
Some of the ore bodies proved quite extensive, but
the percentage of nickel was low and irregular, geieral-
ly averaging 0.75 to 2%. Iin many cases only traces
were found, thougli some samples shiowed as mucli
as 4%.

*Geol. Sur. of Can., vol. V, new series, 1890-'91, p. 112 S.S.
**Geol. Sur. of Cati., vol. X, new series, 1897, p. 27 M.


