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F ;ig .- Coiparatielv fresh ore-roek, shoing typical
OphJitic structure, with feldspar li excess, in1 agunuiso
diallage. Crossed nicols.-Magnified about 50 diaimeters.

quite large. with no approach to crystal fornm. Seen
iii nrdinary light, the grains appear as one individual
(See Figs. 2 an1d 4). But between crossed niecls, the
mineral lias a marked undulatory extinction, and
the mass breaks up into a niosaie of small and irre-
gularly oriented grains, showing the effect of severe
crushing. The epidote is usually quite fresl. but.
where nost. cruslied and granulated, it is intergrown
wiith sceoidarv hornblende and chlorite. (Fig. 3).
'Tile epidote stands in very close relation to the sul-
phides, and the origin of both is no doubt closelv con-
nected with the saine metanorphic processes.

The chief pyroxene is diallage. It is usuaflly hi
rather irregular plates, without crystal outline, and
shows a more or less fibrous clcavage. A regular
intergrowthî with horinblende is common. (See Fig.
4). The diallage is in various stages of alteration,
first changing to secondary hornblende, and then to
the varicty of chlorite, penine. The alteration takes
place along the cleavages, and froni various centres.
Tlhe bîrowni color is bleawhed. the double refraction
becomes weaker, and a fibrous aggregate of horn-
blende and chlorite resuilts.

The iext nost inportant imineral is the broin
hornblende. This is evidently primary. and shows
the uisual pleochroism and eleavage. li part it is
quite fresh, but iore often it is altered to secondary
actinolitie and trenolitic hornblende, and finaliy to
chlorite. (Hornbleide, in various stages of alteration
are scen in Figs. I and 2). The secondary green hori-
blende, whichi is very abnidant, is derived -from both
the pvroxeie aud hornhlende. It is partly in the
form of irregular grains but more frequently in tuffts,
and fibrous nimasses. irregularlv orientcd. A further
alterationu cids in a coifused mass of hornîbleinde
fibres and pennine, mixed with indefiniite secondary
produets.

Calcite as a secondary produict is often quite pro-
minent, especially in coleetion with the ore nud
epidote. (Fig 2). The usuial accessorv minerals of
gabbro occur in snall quantities. buit are not impor-
tant.

Relationis of the Orc.

The relation of the sulphides to the rock minerais is
very characteristie. Il ail the sections bclonging to
this type of rock described above. they are identical,
and fuilly demonstrate the secondary nature of the ore.

That the rock has been subjected to the forces of
dynamie mctanorphism. is borne ont by the micros-
copical examination. The constituent minerais are
breciated and deforned, and the rock is crossed by
many small breaks and cracks, both of a megascopie
and microseopie nature. Along these lines of weak-
ness. the effects of pressure and strain are most appa-
rent. ''he granulation and alteration of the minerals
is here iiost pronounced, and ore is always present
in the fori of veinlets, following the direction of
the fracture planes. Under these circumstances,
calcite and epidote are usually abundant, and fron
this it nay be inferred that the ore lias been forined
in part later, by means of circulating vaters, as weil
as during the actual mitamorphism. Such veinlets
are shown iii Figs. 2 and 3; very typieally in the
latter. It is not likely that actual open fissures re-
sulted. ur ever existed. The effect of the dynamie
stresses was to prepare a line of least resistance, along
whiclh the ore-bearing solutions found their way,
and left the minerais in such a condition that thev
could be easily replaced. Fig. 3 shows this distinctly.
The or< has replaced the brecciated minerais along
such a fracture plane, and left small residual grains
unreplaced and surroundcd by ore. The veinlets
often cross the entire section, but are never uniform.
They expand and contract, and send out ramifications
among the surrounding minerais, in a very typical
way, and replace them to a considerable cxtent.

in connection with the epidote also. the sulphides
are prominent. They form an irregular network,
between the grains, vhich make up the larger aggre-
gates. They force their wvay between the grains,
etching them, and finally isolating then from the
main mass. Tihey find their way along cleavage
cracks, and planes of wcakness. so that the grains
finally appear in a. matrix of sulphides which holds
them together. (&ee Figs. 2 and 4).

Replacement has gone on mîost actively in con-
nection with the epidote, pyroxenes and hornblende.
and tleir alteration prolucts. But where the feldspar
has been crushed and broken, it is also attascked and
is.verv frequently seamed vith sulphides, thougli to
a1 smaller extent thtan the bisilicates.

The rock contains a considerable amnounît of mag-
netite. of a priniary nature, but as before, it presents
a strong contrast to the suilphides. It is in the form
of rounded or elliptical grains, and never has the
numerous veini-like ramifications, which characterize
the latter.

(3). A third variety of ore-rock is found in the shaft.
It belongs to the gabbro type, but is much lighter in
color than the others, owing to the prominence of
large individuals of a wiitish feldspar. Taken as a
whole, the rock is very similar to the last, but with
a number of interesting variations. Alterat.ion lias
reached an advanced stage: the feldspars are composed
of turbid masses of secondary products, and both
hornblende and pyroxe'ne are almost comnpletely
changed to secondary hornblende and chlorite. The
epidote which was so proiniient in the other variety
is here lacking, and diqllage cannot be identified with
certainty. Tt is evident that a great. deual of the secon-
dary hornblende wa-s derived from original pyroxene,
but this could not be directly proved.

The most, interesting mineral is the feldspar. Along
its cleavages, and bordering thme altered mass, is a
clear. fresl, glassy feldspar, whicl is much more acid
in composition than the main mass. That it is not
a simple zonal arrangement, appears fron the fact,
that the fresh feldspar is found along the breaks as
well as around the edges. We must therefore be


