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P4RT I
DESCRIPTION OF THE MAP-4REA

CHAPTER I
INTRODUCTION

Location and &ccessibility.-

The locatioh of the area investigated in relation
to the Noranda district is shown on the index map,.Fig. 1.
The enlarged view, Fig. 2, shows the relation of the inverted
L-shaped map-area to the city of Noranda, to the Canadian
National Railways Transcontinental Line, and to the various de-
tailed map-sheets which it adjoins or overlaps. For the sake
of uniformity, the area on the attached Map A, has been kept
| rectangular, but the writer wishes to acknowledge that, in the
parts that overlap work by Benneman, and Wilson, free use has
been made of the geological information recorded on their maps.
(See Fig. 2) |

The foot of the "L" is a strip extending from the
centre-line of Duparquet Township eastward for ten miles to the
centre-~-line of Destor Township, and from the north boundary of
Duprat Township, to Range Line III-IV, Duparquet and Destor Town-
ships. The limb of the "L" is the east half of Duprat Township.
The whole area comprisés about 80 square miles.

)
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The eazt half of Duprat Township is feadily accessible
by ﬁotor roads leading from Noranda. & branch road to the Elder
mine reaches the south border. Truck andimine roads, leading
to, and north of, the Waite Mine reach to Range IX.

Similarly all perts of the Destor sectiog are easily
reached by ah automobile road along Range Line II-III, the

abandoned narrov-guage Beattie tramway, and the Lake Dufresnoy

water route in the south.

Fig. 1. The map-grea in relation to the main
lines of communication.



The east side of the Duparquet section is accessible
by a lumber road following Destor Creek for about one mile west of
the Macamik Highway, and another‘leading to the extreme southeast
corner and ending at a sawmill on the Dalembert River. This river,
flowing westward across the area, is not a practicable water route,
due to heavy brush, log jems, and beaver dams. The best approach
to the difficult western terrain is offered by the lower reaches of
the Dalembert River, near Duparquet Lake. In flood season, motor
boats can reach the margin of the area. 4 second water route, through
Lakes lMackay and Destor, and the Dugros river, with portages totalling
about 50 chains, crosses the northern part of this section.

. Field Work

The area was mapped by pace and compass methods during the
summers of 1949, and 1950 on a scale of 1 inch equals 1,000 feet,
with the mid of official photographs of the Royal Canadian Airforce
scaled approximately 1: 12,000. Original survey and staking lines
in Duprat and Destor Townships were cut out where needed. They con-
trolled the location of rock outcrop visible on photographs, to with-
in 50 feet. The Duparquet section was unsurveyed, so that outcrops
were necessarily located from chainhed lines cut for the purpose. The
distances from prominent features on the photographs to the east Town-
ship boundary were chained along lines running east west approximately
a mile apart. Outcrops were tied to the photographic landmarks, and
the method is less accurate than that using original survey lines.
Traverses were made to record all outcrops suggested by the photo-

‘graphs.




Related Publications

Many regional deseriptions in government reports refer
to the area., The contiguous areas have been recently mapped in
'detail, except for the west side, and preliminary or final reports .
have been published; (See Fig. 2) In addition there are many papers,
both published and private, which describe economic deposits and
loeal problams, elther within the area, or on the borders. 4 clas-
sified 1list of relevant literature is contained in Appendix A.

CHAPTER III

-GENERAL GEOLOGY

General Statement

With the possible exception of the later diabase dykes,
all of the bedrock formations are Precambrian age, and probably
belong to the Archaean complex. The surficial rocks consist almost
entirelyvof volcanic rocks, and sediments form only a small percentagev
of the bulk.' The greater part of the volcanic sequence consists
of lava and flow breccia. Thouéh pyroclastic horizons are continuous
throughout Range II, Duparquet and Destor TOWnships, they form only
a minor fraction of the volcanic assemblage.

The volcanic rocks have been intruded by groups of rocks,
~which, named in order of decreasing age from relations observed in
the map-area, are: (1) dykes and sills of diabase, "andesite", and
"rhyolite", older than (2) lafge sills, and irregular masses of quartz
diorite, gabbro ('"older gabbro") and related rocks, which are in turn
intruded by (3) small dykes of "andesite", splite, and some "rhyolite"

{4t) granite and satellitic intrusives invaded by (5) "andesite',
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"diorite" and "rhyolite" dykes, and lastly (6) diabase ("later
gabbro") dykes. Small bodies of quartz and feldspar porphyry have
obscure age relations and are placed provisionally between (4) the
granite and (6) the diabase. Composite intrusives, possibly of more
than one age have uncertain status, but may belong to group(3);

The volcanic series and some of the older intrusives are
generally tightly folded about horizontél east-west striking axes,
so that the trend of the lava belts is parallel to the axesji but in
the openly folded southern part of the region they cross the axis
in gentle curves. Faulting pfob&bly began affer deposition of the
volcanic sequence, but may have continued recurrently for some time,
up to the Proterozoic. The general geology in the south part of
the area is quite similar to that described by Wilson (1941) and in
the northern part, to that of Graham. (1947, 1948).

Table of Formations

In the stratigraphic table that follows the intrusive rocks
are placed in the age groups enumerated, so far as their dates may
be fixed by the formations transected. It must be pointed out how-
ever, that intensive unpublished investigation of varioué parts of
the map-area by Copeland, (1950, 1951) Schindler (1934), Bray (1940)
and Graham (1948) have shown that locally much more detailed tables
cpntainiﬁg many different age of intrusives of the same, and varies,

composition may be constructed. These sequences, however, find no

-place in é table constructed for the whole area because of the un-

certainty of lithological correlation, and the wide tracts of over-

burden that effectively preclude tracing of cutting relationships ex-

cept between the major intrusives. Each group in the following table

therefore, may contain one or more ages and types of intrusives es-

tablished by the different workers. On the accompanying reduced-scale
map 4, many of the minor intrusives do not appear at all.




TABLE IA

TABLE OF FORMATIONS
1

ER4, period

Period, Epoch or 'Formations, &nd events
or epoch I

local name :

Recent 'swamp accumnlations and loam

Blacial 'wind blown sand, lacusirine clay, gravel and till,
1

PLEISTOCENE

. 'GREAT UNCONFORMITY - faulting, mineralization
Algomen(?) -'siliceous prophvriés

'major faulting, some folding, intrusive contact
'siliceous prophyries, rhyolite, splite, andesite, quartz dio-
'rite, lamprophyre, and granite dvkes.
'intrusive contact
'granitic intrusives; tonalite, sodic granodiorite, quartz dio-'
! ~_rite .

e

ARCHAEAN

' intrusive contact .
'rhyolite, andesite, diabase, and composite ('sandwich") dykes ,
'intrusive contact

""older gabbro" grading to sodic granodiorite:; aquartz diorite
'rhyolite, andesite, diorite and gabbro dykes,

'major folding, some faulting, probable unconformity

1

Abitibi Series
! landesite, dacite, trachyte and rhyolite lavas, with flow brec-
Blake River 'cia, agglomerate, tuff, some minor chert, derived chlorite, and

group 'sericite schists, and related concordant intrusives.
f

i ! : -
Cléricy Group 'greywacke, a little argillite, and derived schists.
(Kewagema ) ! ' ‘

Keewatin
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sediments west of the Macamik Highway in the locality described,

to the volecanics to the_south, are similar in every way to the
relations described by Cunning and Ambrose after investigations

in Malartic, Bousquet, and Joannés Townships (1940, pp. 15, 16 &
1941, p. 8) and confirmjthe conclusion that the Cléricy (Kewagema)
sediments conformably underlie a volecanic group which fhése authors
have elsewhere called the Blake River group. If no fold axis lies
between the top determination in the sediments'nearest the contact
'with the gndesite to the south, it must be concluded that the north-
ern part of the volcanic group in Duprat and south Duparquet town-
ships corfesponds to the Blake River group, - a point to which

reference is made beyond.

iAndesite

Andesite lavas form two main belts, each aboﬁt,one mile'
wide, in Duprat Township, and a narrower belt in south Duparquet
and Destor Townships. They are consistantly greyish-green to rusty-
brown‘weathering, fine grained,’dense rocks. Massive and pillowed
andesite occur in about equal amounts, while flow breccia is very
sﬁbordinate. Nearly every characteristic structure, téxture‘or
composition of the massive lava also occurs in pillowed flows, and
only the chief differences need be mentioned here.

The thickness of the massive flows rarely exceeds 75 feet
and the majority are no more than 30 feet thick. Grain size within
any particular massive section is commonly less than 1 mm., and
invariable., It is noticeably coarser only near the bottom of a

few flows of unusual thickness. ~
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CHAPTER IV

KEE WATIN-TYPE ROCKS

Cléricy Group

A band of sediments consisting chiefly of greywacke,
having an exposed width of about l,OQO feet, outcrops only‘in
the north part of the area. One group of outcrops in Lots 29
to 31, Range III Destor wanship, just north of the road to Des~-
tor village, has been described by Bannerman (1940, p. 11). The
only other exposures, in Lots 26 and 27, West Macamik Road Range,
have been described by Graham. (1945, p. 7). In the first lo-
cality the sediménts are sheared, appear to be partly recrystallized,
and cleave easily. They weather a pinkish-white, and in a few
places thin dark_blue bands of meté-argillite are intercalated |
with the greywacke. Where there is little schistosity, the strike
of the bedding measured on small exposures appears to be N. 63° E.,
and one dqubtful determination of tops suggests the sediments face
north. In;the second locality, the beds strike between N 50° to
660 E. and grain gradation indicates that they face south. The
contact with the south facing andesites to the south is conformable
and interbedded.

These rocks were not examined under the microscope.

Stratigraphical Position

The work of Ambrose in Cléricy Township {1941, pp. 7-13);
Bannerman (1940, pp. 10 and 11), and Graham (1945, p. 7) in Destor
Township, show that the Cléricy sediments are a westward continu-
ation of the KeWagemé sediments named by Gunning in hiw report on

the Cadillac area. (1937, p. %) The relations of the Cléricy



Pillowed flows are best developed in ranges IX and X,
Duprat Township, but they occur all over. Sections consisting
of 100 feet or more of pillow lava are topped by minor amounts of
flow breccia. The length and breadth of pillOWS in individual
horizons is consistent, but from one section to another it ranges
from 3 to 25 feet. 1In the cusps betwéen pillows there is generally
a little scoriaceous breccia, containing bluish pieces of guartz.
The pillow rinds generally weather a darker colour than the interior.
Where, however, there has been rusty alteration, the pillow contour
is only distinguishable, by the’fine hair-like lines on the weather-
ed surface, which follow the rim. Where there has been fracturing,
"grid weathering", and develépment of quartz is concentric laminae
inside a vesicular pillow, such as near the Waite and Amulet Mines,
the outer contour is frequenfly obliterated, or at best, is recog-
nizeable only by the structures which vary in a systematic way,
with the form of the pillow. The inner margin of thick rinds, as
in Range X, Lot 55-60, Duprat Township, weathers a bluish-white
and appears to bé more siliceous than the interior. Some pillow
rims are variolitic, and they bear whitish pin-points up to 1.5 mm.
in diameter in a light green matrix. In some pillows the size and
number of varioles diminished progressively inward from the rim, but
they generally increase. In Lot 53, Range X, varioles range from
pin-points ‘at the inner margin of the rim, to 1argé, white~weathering
coalesced masses up to 6 inchés in diameter in the centre of the
pillov.

Thin section examination shows that the variolitic pillow

rinds are quite altered to secondary minerals, and even the outline

of the varioles is no longer distinct. Their sigze increases é@vay
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from the outer margin of the rind, while the number occurring in
each. successive shell remains about the same, so that crovding
results, and they tend to coalesce into blobs about 5 mm. in dia-
meter near the inner side of the rind. Under the microscope the
varioles seem to form about-hS% of the rim, and consist of grains
no larger than d.l mm. of clinozoisite, epidote, and zoicite. The
mgtrix’ consists of relatively clear epidote up to 0.5 mm. grain,
actinolite, chlorite, small amounts of sericite, and aﬁ unindentified
opague oxilde.

Under the microécope the typical andesites fall into
three groups that have the different textures; hyalcophitiec, pilo-
taxitic, and intersertal textures; While there is little, if any
original glass remaining in the rocks,  the textural terms aptly
characterize the arrangement of feldspars in matrices which consist
of extremely fine alteration products, which, for the must;part,'may
have been derived from minute mineral grains that crystallized from
glass. |

The most commfn type of andesite has a hyalcophitic texture,
(Johannsen, 1939, p. 47) and consists of relatively clear laths of
sodie feldspar ranging from 0.1 to 0.6 mm. long (An6 -.Anl8), in
sub-parallel afrangement, forming incomplete enclosures in the matrik,
made up chlorite (- + pennine), secondary quartz, epidote, and other
alteration products. Almost all the andesites are invariably por-
phyritic, and contain scérce phenocrysts of stubby albite or oli-
goclase twinned on variéus 1aws.‘ The hyalcophitic texture occurred
in more specimens examined, north of range IX, Duprat Township, then

further south. The composition of one relatively unaltered section
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seemed to be, about 40% albite—oiigoclase, 37% epidote, 14% pennine,
6% granular quartz, and small amounts of actinolite, zoisite, and
calcite. Most of the feldspar laths of both phenocrysts, and
microlites, are dﬁsted with small reddish-brown dots visible under
500 diameters? magnification, which lie on various crystal planes
in the feldspér. Under low maghification5 the aggregate effect of 
the dots is to give the crystal -an overall brownish cast. In most
slides the perfect idiomorphic.outline of the feldspar is supefseded
by ragged re-entrant sides and frotted ends resulting from féaction'
with the groundmass constituents. The principal minerals in the
heavily altered feldspar, are those of a typical saussurite; e.g.,
chlorite, epidote, sericite, and carbonate. Chlorite occurs iﬁ_
shapeless, of round masses in the matrix. The quartz occurs either
as small orbs around the inside margin of a chlorite oval, in poicili-
tic arrangement with sericite, as granular mossics, or as short
veinlets cutting across feldspar laths. The behaviour of the quartz.
shows it is obviously secondary. The occurrence of quartz in circles
or sectors insidé the chlorite ovals is a peculiar habit that has
‘been noted in other rocks, and:for which an explanation is lacking.
Vesicles, or amygdales make up to 5% of some andesites, and cohtain
carbonate, chlorite and epidote. The matrix of some slides is charged
with brownish-black material (kaolin?). Hematite patches are common.
Minute epidote-chlorite veinlets cut the rock in many places.

| .There are all gradations from the lavas described to those
with diabasic or intersertal texture which are more common in the
south part of the map-area. In these rocks, partly idiomorphiec laths

of dusted plagioclase (Ang ~ﬂAn8), from 0.03 mm. to 0.6 mm. long, en-

close, and project into, triangular patches of chlorite which certainiy
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reprexents a former ferromagnesian mineral., The proportion of
plagioclase to chlorite varies from 1l::1l to 2::1l. 1In a relatively
unaltered andesite the following composition was estimated from
linear traverses:~ plagioclase 60%, chlorite 30%, epidote 5%, minor
constituents, 5%. Phenocrysts of plagioclase are rarer in the rocks
-with this texture. The minor constituents are amphibole, sericite,
a 1little biotite, actinolite, zoisite, and pyrite. & silicified
diabasic andesite fnmm the south end of Rusty Ridge, Duprat Township,
contained 28% plagioclase, 34% epidote, 21%‘chlorite, 144 quartz,
and 3% others. In places within the area, no boundary could be
placed between "older gabbro'" and andesite'with this texture. .#
thin section of one of ﬁhehquestionable transition rocks, is very
similar to those desdribed, but contains more actinolite.

In all the rocks where the intersertal texture is well
developed, the plagioclase, has lost much of its idiomorphic outline;
the sides of laths are corroded into cusps, the ends, into forks,
or tridents. Brown dusting is common, but there is surprisingly
little alteration to saussurite. Quartz occurs in intergrowth with
enhedral feldspar mostly altered to sericite in a few places. This
intergrowth corrodes feldspar laths. @Quartz is also fbund in vesicles
with epidote, plainly showing its secondary origin.. Radiating,
fibrous, strav-yellow epidote fills some vesicles completely. Vein-
lets of chlorite cutting all minerals were notéd in thin sections.

The third most common texture, which is a variation of the
others described, occurs in andesites having phenocrysts of oligoclase
(An17)‘and sodic plagioclase, in a felty or pilotaxitic matrix. In-

dividual feldspar microlites in the felt are no longer than 0,1 mm.
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They lie inva matrix, which, where not opaque.or dense brown, is

seen to consist entirely of secondary minerals in variable proportion,
including chlorite, actinolite, epidote, clinozoisite, quartz, pyrite,
and cavities. A&s previously mentioned, the quartz prominently occurs
-as circles in the chlorite.

J

Structures in the &ndesite

Although all the andesites are much alike in composition,
and microscopic textures, they have a wide variety of structures.
These ares- porphyrific texture, amygdules, varioles, "mesh fractur-
ing", lamination, and columnar jointing. Good descriptions of many
of these features are found in Wilson's report on the Noranda
District (1941, pp. 17-19, & plates VB, IX4). In addition the
andesites possess a feature'called colour banding by the writer, which
has not previously been described.

" The only macroscopically porphyritic andesite occurs on
the north shore of Lake Dufresnoy, in Lot 20, Range ‘II, Destor
township, where massive and pillowed andesite contains phenocrysts
up to one-half inch in diameter.

Vesicles in the lavas range from flecks to cavities six
inches long. 8mall vesicles are closely spaced, inplaces less than
0.25 inches apart. Many of the amygdales are relativély long or
thin and flattened, in the plane of the dip and strike of the flows.
This suggests the lavas must have been relatively fluid and fast
moving in the flow plane. Had the lava been too viscous, or tur-
bulent the amygdales would probably have had no perticular planer
orientation. Narrow laminae of quartz alternating with dark colour-

ed minerals are common. In pillows this structure has been termed
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concentric lamination by Wilson. (1941, p. 19) The laminae are
formed by successive fractures up to 1 mm. wide, filled with
quartz, which stands ouf by differential weatheriné, and they are
spaced from one-hal?f to three-quarters of an inch apart. A4s des-
cribed by Wilson, the laminae in pillows are parallel to the rim.
In placés however, the laminae follow only the curved upper surface
of pillows. Spacing of laminea varies considerably, and they are
closest together near the margins. ILocus of developmeht is common-
ly halfway between the centre aﬁd the rim. In several localities
the writer has noted relatively stright laminae which after they
are traced for 20 feet or more are found to curve over 900, ~and
rarely in semi-circles, with a radius of a few feet for inapparent
reaspns. This curved banding resembles the concentric lamination
of pillows, but no pillow structure was observed.

Colﬁmnar structure, unlike that in ﬁhe lavas further south,
is rarely exposed, and has not been useful in determinations of
structure. A section exposed in the Smoky Hills ftruncates a poly-
gonal system of fractures presumably bounding steeply dipping éolumns
in nearly flat andesite. The rock is whitish weathering near the
fractures, and appears to have been silicified, as it is more resistent
to weathering than the areas well within the polygone.

A»very regular type of banding, which occurs over distances
‘up to 300 yards in massive andesite was observed in Ranges IX and X,
Dupraf Township. Similar banding occurs in trachytes south of
Destor Lake, Duparquet Township. Dark reddish brown weathering bands
ranging from six inches to bne foot wide are separated by huff colour-

ed bands up to 6 inches wide. The banding is parallel to the strike
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of steeply dipping flows. The widths of successive bands of the

same colour varies but little across the strike of the flows, and

the spacing bears no obvious relation to théir distance from flow
contacts. ‘he broken surface of the hand specimen, shows no
difference in texture or colour corresponding to the colour banding
on fhe weathered surface. Similarly examination under the microscope
shows that the rocks are too altered to permit determination of any
fundamental difference in alternate bands. The regularity and
straightness of the feature suggest that it may have been caused

by slight differences set up by pulsating laminar flow in very thin
sheets. Conceivably different flow layers ih fluid lava, by slight
differences in density, gas content, or composition produced by
gravitational stratification, formed strata separated from each

other by slight changes in physical properties. Were this so, a‘
light and the adjacent dark band might be part of the same different-
iated stratum, which, where repeated often .enough, produced banding
over continuous exposures, 60 or more feet wide.

Flow Breccia

Andesite flow breccia does not make up a large percentage
of the volume of the andesitic rocks, but it is a characteristic
part of many andesite belts, and because individual bands of breccia
of certain types may be fréced over distances up to one-hald mile,
they supply valuable informetion regarding the attitude of individual

flows.

fhree types of breccia, élassified by the arrangement, but
not the composition of the fragments, have been noted. Of-these,

the first, called "ribbon breccia" which has been described and
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illustrated b& Wilson (1941, p. 20, & Plate IX B), seems to be
rare in the andesites. The ribbons are sinuous, reddish brown
wegthering, usuvally finely banded crusts, that méy be distinguished
on the weathered surface from the andesite immediatély ad jacent,
by a white weathering margin surrounding the fragment.
More common is a breccia consisting of anguiar to sub-

rounded or elongate fragments ranging from lepilli to blocks three
to four feet across, which usually weather a lighter coldur than
the métrix. The f;agments.are invariably.rimmedAby‘a reddish brown
zone one quarter of an inch wide. The spaces betweén larger fragments
are filled with smaller, subangular unrimmed fragments heterogeneously
ixed with laﬁa. & rough stratification is frequently suggested by
the parallelism of the longer axes of the larger masses, but there
is no suggestion of sorting, and the texture of the matrix where
examined, ﬁro?es to be igneous. North of Nora Lake, Duprat Township,
tﬁis second type of breccia is widespread among the lavas. It is
impossible to tell at what point fragmeﬁtation ceases, for the fragments
are not alvays visible on the weathered surfage, and continuous fresh
- samples takgn each foot over twenty feet in one flow showed that the
distribution of fragments is quite haphazard.

| The third type of flow breccia 1is illustrated by Figure 10.
It is characteristically associated with the tops of pillowed flows,
anhd fhe best exposures ére in Range IX, Duprat Township, where some
- bands are so wide and continuous, that they have been placed on the
map. Loops of ropy, laminated, reddish brown weathering vesicular
1a§a are found -intricately mixed with white weathering fragments.

Although almost all fhe fragments weather white, and are harder, and
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appear more siliceous than the metrix, the differences as observed
on the fresh surface, and in thin section, are not everywhere so
marked.

Several problems regarding flow breccias may be mentioned
here. The considerétions apply, except for differences in Viséosity,
to all the éifferent types of lava. In the ribbon breccia, the
reason for the bleaching of the lava around engulfed crusts which
" seem to have the éame composition as the matrix, is not ciear.

A second problem arises where the brecciss contain diverse,
subangular fragments as they frequently do. The diversified appear-
.ance of the weathe:ed surface then requires no explanation, but the
angulafity, close packing of fragments, and the heteroganeous con-
position of materiél in the area of a thin section have led ‘some
workers to'condlude that these.breccias are pyroclastic rocks. In
 discussing brecciated structure in Keewatin rocks, Cooke (1931, p.u4k)
states that "the lava matrix (of a flow breccia) of course, possesses
a uniform grain and composition throughout instead of a variable
grain and finely fragmental bharacter,'as in the case of agglomeratel.
He distinguishes four possible origins for the fragments, namely:
(a) the lava engulfs any loose material it encounfers, and the frag--
ments may be of rocks different from the lava itself, (b) the lava
may collect ash which fell onto the surfacé, and the material will be
similar to the lava unless two neighbouring volcanbes are simultaneously
erupting, (c) the lava Breaks off pieces of the rocks through which it
passes, and (d), the lava engulfs fragments of its own cooled crusts
through kneading, while moving forward. A4ccording to Cooke, the first
three possibilities produce only-a negligible amount of the world's flow

breccia, "in fact, instances of flow breccia in which the fragments are
unlike the matrix, are so few as to be negligible" (1931, p. 45)
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The writer is not prepared to state'whether these
statements may pass unchallenged so far as the world as a wvhole
is concerned. But within the Duprat area, which is included in
the region discussed by Cooke, the nature of the flow breccia
indicates that stnenuous objection must be raised to the general
assunptions underlying Cooke's idscussion.

In the first place, the writer encountered numerous
rhyollte flow breccias in which the fragments are commonly in-
distinguishable except on a polished fresh surface. The fragments
are either round, or sub-angular, and small enough to be seen in
thin section. Though they have a rhyolitic composition very
similar to the matrix,‘they possess a different texture; some
are coarser and other finer grained than the matrix, and many have
an entirely different colour than the matrix on both the polished
and rough surface. Similar slight, but distinctive differences
between some fragments in rhyolite and the matrix, have been noted
by Wilson (1941, pp. 12, 13). The differences in some thin sections
become evident to the observer only after eomparison with a polished
surface, and some of the fragments are recognized only by a thin
film of sericite around the margin. The igneous nature of the
matrix is indicated in the writer's opinion by its finely inter-
grewn charzcter, similar to genuine rhyolites and intrusive acid
porphyries, the presence of quartz and feldspar phenocrysts, and’
rarely, by amygdules. It is remerkable that, if almost all of the
flow breccia originated in the manner postulated by Cooke, the

rhyolites whould contain ubiquitous fragments of other rhyolites
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which are in some, though not in always obvious fashion, different
from the matrix, as shown by the texture and colour. The ffagments
in the rhyolite flow breccias, as conceived by Cooke, should cohtain_
fragments of the identical rhyolite, and should therefore be distin-"
guishable only by a boundary between the particles. The angularity,
' énd fine brecciztion in much of‘the rhyolife is surprising, and
should be Cooke's critefia suggesf a pyroclastic origin. This
feasoning applied to the Duprat rhyolite brecgia leads only to the
unattractive cbﬁclusion that the rhyolite belts are mainly fhyolite
agglomerate, |
. Chéracteristics of flow breccias at vafiance with Cooke's
hypotheses are also found in the andesites, and dacitic or trachytic
flows, as well as in rhyolites. In Lots 50 to 60, Range VIIi, in
(\: the north east part of Range IX, and the western part of Range VII,
_-Dupfat Township, there are abundant examples of flow breccias that
vcohtain éngular, round, and ribbon-like fragments that are deéidely
different f;om'fhe matrix., In some localities, the matrix is andesite,
in others.rﬁﬁolite, and the igneous nature is easily provéﬁ.by the |
presence of amygdales or vesicles. ?he examples cited héve;pot all
been examined under the microscope, but the hand specimen shows that
many fragments have a much different texture, and different quartz
orvfeldspar content than the matrix. Many weather white, and are more
Yesicular or harderithan examples are tocpromientn to constitute
the ngligicle fractionvof flow breccias in which the fragments differ
from the matrix, of which Ccoke speaks. It is a curious fact that

the actual difference between the fdagments and matrix, where such is

~.
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the case, or the gpparent difference, as seen on the weathered surface,
has excited so little comment where flow breccias in this region have
been described. That some hard, ﬁhite weathering fragments resemble the
matrix under the microscope has been nofed by R. Robinson (1938, p,EO)
from Beauchastel fownship. In describing andesite contéining flow breccia
from the vicinity of the Waite Mine, Wilson states that the brecciated
structure and other variations seen on the weathered surface are 1ndiscern-
ible on the freshly broken surface (1941, p.l2). Much more work is
required to explain how the striking differences apparent on the weathered
surféce of indubitable flow breccia can be reconciled with the apparent
homogeneity of fresh samples. » |
Wilson, who made a careful study of the brecciated rocks in
the Walte and Amulet areas adjacent to Duprat Township, described several
examples of breccia in which diverse fragments are found, and in most
cases (1941, pp. 20, 21) applied critical criteria to distinguish be-
tween flow and pyroclastic breccla, - a distinction which he admits
is not always easy to make. He states that where the breccia is inter-
calated with_stratified tuff, it is almost certainly of pyroclastic ori-
gin, and where it contains phenocrysts, vesicles, flow lamination, étc.,
it 1s obviously flow breccia, He has also, however, used the hetero-
genelity of‘the fragments as evidence Suggesting a pyroclastic breccia,
where the material is not stratified; and has noted that in the pyro-
clastic breccia the fragments are more closely packed than in flow frec-
cia. With regard to the heterogeneity of fragments, it may be noted that
this criterion depends implicitly on the assumption that flow breccias
have fragments similar to the matrix., Contradictory evidence has been
cited by the writer for both minutely brecciated rhyolites, and coarse
flow brecclas. With regard to the close packing of fragments, Wilson



himself, as well as the writer, has_deScribed rhyolites that are minutely
brecciated. If these doubtful criteria are rejected, convincing proof
for flow breccias requires fluidal characteristics in the matrix, and
for pyroclastic breccias, stratifiéation, and the definite absence of
igneous characteristlics in the matrix. It i1s in the dubious cases, where
reliance must be placed on negative evidence, that the problem is acute.
It appears that even in the abéence of stratification Wilson hasrbeen
reluctent to callAheterogeneous breccias with a fragmental matrix,

flow breccias, although in justice'to this 1nvestigator it must be
‘stated fhat~hg.has left the question open, in regard to brecclas that
occur on the_Chadbourne.proﬁerty, the south end of the Tusty Ridge
andesite, and around Waite Lake. (1941, p. 13, 1%, & 10 resp.) The
writer does ndtlmean to imply that Wilson errs regarding the origin of
brecciaslwhich he has called pyroclastic on the basis of positive'cri-
terla, such as those afound the city of Rouyn, the southern part of
Rouyn area,.and‘the northeast part of the Newbec sheet in Dufresnoy
Township, to name but a few examples. It 1s suggested however that much
of the breccia called‘agglomerate or tuff, on account of its angularity,
heterogeneity, and absence of amygdales or phenocrysts, may yet prove-
to be flow bréccia'except where it is obviously stratifiéd..

The remarks 6f Patton concernihg flow breccia in Colorado, are
interesting in this connection, (1915, p. 399) He states that Iddings
misapplied the term flow breccla to coaly, as lava; plastic enough to
flow when welded together. In such a breccia the fragments are the same

| as the matrix, But Whitman Cross, who coined the term flow breccia,
after mapping in the Telluride Quadrangle, Colorado, used it in a much

different sense to describe & -
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"gpparent tuffs of rather indistinct character, many of which
were found to be flow breccia, that 1s, a rhyolite flow holding
so many fragments of andesite that the fluidal matrix becomes
quite inconspicuous, and cannot be seen with the naked eye.....
The fragmental character is most evident near the bottom of the
band, and in several sections, a massive flow with many inclu-
sions -~ a flow breccia follows without any clearly defined
line of separation; in fact some specimens collected to re-
present gravelly tuffs, were found on microscopic examination
to be flow breccia" (Cross, 1899) :
Other examples of flows holding fragments of dissimilar composifion are
described by Cross (1905, p.7) and Crawford (1913, p. 176). This des-
cription by Cross could apply very well to the dublous andesite and rhyo-
lite flow breccias in many parts of the map-area, especially in Duprét
Township. It serves to show that the generalizations of Cooke regar-
ding the heterogeneity, abundance of fragments, and close packing are
not sufficient proff of pyroclastic origin, but that the fluidal nature
of the matrix must be established or rejected as Wilson did, in some
cases. The distinction between pyroclastic and flow breccia is most
important when the length and continuity of'the-period of volcanic ex-
trusion is gonsidered. If the breccia bands is the léva belts from
Ranges 1 to x, Duprat Township are correctly lnterpretated as flow
rather than pyroclastic breccia, the succession of extrusives must have-
formed a continuous series deposited without hiatus or marked change
in cohditions over a length of time sufficient to builld up a thickness
of about five miles of lava, of which about one half is brecciated rhyo-
lite.
Summary
Three different types of flow breccia, occurring in lavas ranging
from rhyolite to andesite, are described. Their characteristics and

those of the pyroclastic rocks in the area described below, are sum-

marized in Table III., Attention is directed to the fact that the use



FLOW AND PYROCLASTIC BRECCIA IN THE
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TABLE III

DUPRAT AREA

FLOW BRECCIA

Blocky breccia

Ropy breccia

Fragments

Matrix

Distinguishing criteria

Jromarks

reddish-brown finely
banded crusts with

“whitish margins

lava

| ignéous:characteristics of the
matrix, Fragments the same composi-
tion as the lava; more common in’

rhyolite, dacite than in andesite.

angular, sub-rounded
or elongate, coarse
to fine, rimmed rare-
ly unrimmed

mixed: lava and
fine fragmental
material

‘| no sorting, rude alignmeht in flow -

planes, vesicles between fragments;
common in rhyolites, also in other
lavas; heterogeneously mixed with
massive lava

white, vesicular,
sinuous, elongate

ropy, laminated
reddish brown
weathering

lamination in the matrix, occasional

- €2 -

vesicles; more common in the
andesites.

PYROCLASTICS

light weathering,-
vesicular, coarse to
fine, sub-rounded to
angular :

buff, fine, tuff-
aceous, resembles
matrix of andesite
and some porphyry

{interbedded stratified tuff, sorting

occasional and crude; some resemble
porphyritic lavas but contain fine
green angular fragments of basic

'l lavas.
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of the term‘"flow breccia™ in the Abitibi district, as for example by
Cooke, has departed somewhat from its original meaning, and has been
used ih,a restricted sense principally for those breccias in which

the fragments are similar to the matrix. A danger inherent in the use
of the res%ricted_term.is to consider that many flow rocks éontaining
much heterogeneous breccla are pyroclastic though the non-fluldal
chéracter of the matrix has not been established. Critical criteria .
for the distinction between flow and pyroclastic breccia are reviewed,

and it is suggésted that much more flow breccia occurs among the vol-

canic rodks.than previously realized.

Trachyte

‘Trachytes form a consplcuous belt extending through Ranges II,
‘and'IiI, Duparquet and Destor Townships. A narrow belt consisting of green
dacifes and pure grey trachytes has been outlined in the north part of
Duprat Township. The total exposed thickness is about 5,000 feet.

The ﬁore northerly belt 1is a strikingly cdnsistént, and therefore
ﬁaluablé horizon of intermediate intrusives. The frachytes are very pale '
buff to grey westhering rocks. The flows must have been extremely gassy,
for in the pillowed sections, abundant vesicles occur inside each pillow,
~radiating toward the thin brown rims. Alteration of the interior has
produced an’emerald green core in each pillow, fading to bluish-green and
then to white, toward the rim. In most pillows the entire interior
1s studded with white weaﬁhering quartz amygdules about one-quarter
~inch in diameter. This extraordinary weathered appearance also occurs
in some of the massive flows. The characteristics are so marked that
it has béen possible to compare the pilllowed trachyfes immediately
south of Destor Lake, with similar rocks forming isolated outcrops in
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Lot 35, Range X, Duprat Township, about five miles distant, Examina-
tion under the microscope shows that the bluish-green alteration. ',
occurs whefe the rock has a felty, more or less opaque groundmass, con-
talning very fine patches of chlorite, and dirty epidote,
| Where the massive trachjte is not altered as described above, it
1s an uniform dense pure grey to greenish-grey rock, occasionally por-
phyritic. It possessés most of the structures of the andesites, but
columnar jointage was not observed, ) - |

Of the trachytes.éxamined’under the microscope, foﬁr-fifths
~have a trachytic texture, as it is used in a general sense, and many
of “them are amygdaloidal. Few are porphyritic. They are all fine grained
pllotaxitic aggregates of_the essential minerals sodic plagioclase, and
alteration products of former ferromagnesian minerals, such as epldote,
chlorite, clinozoisite, and zoisite. Rarer constituants are opaque
oxides, actinolite, sericite, and intergrowths of quartz and plagioclase,
The extreme fineness of the matrix between microlites of plagioclase
épaced from 0.06 mm. tolo.l mm, apaft, and the anhedral arrangement of |
all the secondary minerals, suggest that many of the rocks originally
had a glassy base, Because the microlites are chiefly altered beyond
récognition.to‘an opaque saussurlite, or sericité; they are recognizeablé
as plagioclasé only by the idiomorphic outline rather than by optical
tests. In less altered sections the maximum extinction measured against
elongation indicates that the composition ranges from An8 to_Anig.
Parallel alignment of microlites 1s visible in most slides, and a few
penetrate Intergranular areas of chlorite, suggesting that the latter

mineral was formerly a pyroxene. Rarely the felty needles form criss-
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cross clusters intihately mixed with clusters of pale actinolite micro-
lites in sheafs. Where phenocrysts of plagioclase occur, they form
stellate groups cut by chlorite veinlets . They are frequently rhom-
shaped, well twinned, and make up'S% of the rock. Quartz forms found
masses usua11y~compqsed.of several grains that are slightly biaxial,
and bear many inclusions. They aiso'occur in oval areas of chlorite up
to 0.5 mm. in diameter, whoseishépe suggests former vesicles. Chlorite
a;so occurs insmaller, irregular:or cusp-shaped éggregates QD6 mm, |

across which in spite of their abundance and close spacing, also sug-

' ""gests‘amygdu1es; The border of each small area of chlorite is a finely

 crystalline material, with a birefringence no higher than 0.008. It
extinguishes in individual patches only 0.003 mm, across. Possibly
those areas represent devitrified glass. The discovery by Graham of
trachyte glass along the extreme northern'border of the band in Dupar-
. quet prnship, lends support to this view. According to Graham, the re-
fractive indices of the glass, are comparable to those vaiues on curves
constructed by George, for.glaéses having the compositién of trachyte..
(1948, p. 27) |

Many of the alterétion minerals occurring in the matrii are
also found in composite amygdules. Mention has already been made of the
frequent occurrence of amygdules consisting entirely of quartz. Others
~contain combination such as; epidote and pennine; calcite, thomsonite,
fresh albite and quartz in irregular intergrowth; calcite and quartz;
prehnite and quartz; caleite, quartz, prehnite and sericite; calcite,

clinozoisite and sericite. Of the alteration minerals only zoisite and
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actinolite have euhedral form.'The former occurs as relatively large
grains in chiorite.

Because the textufe in the matrix is finer than in theiandesites,
and the secondary minerals.moré variable and finer grained, estimates
of composition are not very accurate. In one fairly clear sllde, the
composition is: microlites of dligoclase, 59%; interstitial chlorite
19%; clinozoisite 9%; epidote and other minerals 13%.

Dacite
Within the map-area dacite.has been grouped with trachyte in a

band extending through Ranges VIII, and VII, Duprat Township, and
separately in Lots 1 to 3, Range III Destor Township. Undoubtedly
dacite also occurs at various points within the andesite belts, and
pOSSibly within the rhyolite group but the difficulties of recognition
without microscope work, effectively preclude a nice subdivision.

In north Duprat @bwnship the dacite weathers a dull greenish
brown. The broken surface is a very light green, and bearé amygdules of
carbonates up to one-gquarter inch in diameter. North of Destor Lake,
the rock resembles trachyte on the weathered surface but the fresh
surface is a darker, sea-green colour, Like the trachytes and andesites,
the dacites possess many of the structures common to intermediate lavas.
Under the microscope the dacites examined appear to have an imperfectly
developed spherulitic texture in some ﬁlaces. Like the otherllavas, the
matrix consists entirely of fine gralned sécondary_minerals without
external crystal form, but the definite textufes in the trachytes and
andesites formed by the arrangement of plagloclase microlites are not

visible. Subhedral individuals of quartz occur between occasional laths
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of feldspar. Phenocrysts of plagloclase are uncommon., The outline of some
small laths 1s visible in radiating bunches of quartz and plagioclase,
but in most places the texture has been obliterated by alteration.
Sericite, chlorite, epidote, carbonate; and opaque oxldes have all been
noted in the matrix. One very dense felsic, plllowed rock from Lot |
53, Range IX, Duprat Township has vefy small radiating growths of
plagioclase microlites in a groundmass of anhedral grains of quartz and
orbs of chlorite. No other minerals-are present, |

A coarse grained dacite north of Destor Lake contains dusted -
phenocrysts of albite (An5) up to 0.63 mm. long, in a partly spherulitic,
partly felty matrix. The phenocrysts form long laths, and stubby 1ndi-
-viduals. They are corroded. The compositioh of the rock is: 11%
phenocrysts, 2% primary quartz, 37% feldspar (microlites), 17% chlorite
cnd 33% epidote, That some of the quartz is primcry is shown by its
interstitial position between uncorroded plagloclase. ‘

Amygdules up.to § inches in diameter have been noted in
the dacites, but the majdrity are small and well formed. They contain
fillingé of's granulated quartz and sericite; chlorite and sericite;

and chlorite and clinozoisite.

' Rhyolite
Rhyolites occur in two broad belts extending southeast through
Duprat Township, but also around Dufresnoy Lake Iin Destor Township.
Rhyolite lavas very much more widely in physical characteristics than
the other lavas. That the variability of the group is due to the
erroneous inclusion of rocks vwhich shculd not properly be classed as

rhyolites is an assumption not justified by the microscopic
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chatacteristics of the rocks. In thin section all these rocks prove
to have a very simple mineralogical constitution, and the matrix consists
simply of a very fine intricate intergrowth of anhedral sodic plagioclase
and quartz; or a sperulitic intergrowth of the same minerals. In addition
.almost all the rocks are porphyritic and contain phenocrysts of albite,
quartz or both, but phenocrysts of well twinned albite alone, are more
common, .They are the only plagloclase with idiomorphic form in these‘
rocks. The intergrown matrix containing a high proportion of qﬁartz, the
small amount of ferromagnesian minerals or altération products, and the
6¢casiona11y well-developed spherulitlic structure, indicate that these
extrusives are acldic rocks; a fact confirmed by chemical analyses, as
ﬁill be mentioned later.

The rhyolites normally have a cérious white surface, pitted
by the erosion of plagioclase phenocrysts. Brown, and greeh surfaces
however, are not uncommon. The broken surface is hard and flaky, and
a dark blue colour, but the colour ranges from white, through grey, to
shades of green in different rocks. A comparison of sections from

rhyolites of different colours, shows that the various shades may

be controlled by what are thought to be slight, yet systematic,

differences in the constituents of the matrix. The usual dark blue
colour 1s common in those rhyolites that are altered and contain a
smalllaméunt of chlorite and an opaque oxide well disseminated through
the matrix in very fine grains. in these respects they resémble the
"aporhyolites'" from Pennsylvénia-described by F. Bascom, (1893)

The grey rhyolites appear to have finely disseminated epidote,

coated with iron (?) oxides, subordinate in amount to chlorite.
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Where there is a greater properties of epidote, surrounded by

 little clumps of opaQue matter, and less chlorite the rocks are
greenish-grey, or pale green, while with an increase in both

chlorite and dirty epidote, the rocks are deep green. Whitish to cream
coloured rhyolites occur where the ferromagnesian alteration products
are subordinate to the sericite developed by alteration of the plagio-
clase.

Phenocrysts of guartz contain trains of fluid inclusions
unrelated to external form. Plagioclase phenocrysts are twinned on
albite and Carlsbad laws, and in a few places are corroded by quartz.
Though the phenocrysts are generally only visible under the microscope
and average from 0.2 to 0.5 mm., exceptionaliy_they are 2 or 3 mm.
long and visible in the hand specimen. Except in'spherulites the
quartz‘and plagioclase in the matrix are never more than 0.1 mm. in
diameter, and commonly not more than 0.022 mm, Thé accessory minerals
pyrite, ilménite, titaniferous magnetite and ferromagnesian constituents
are rare., In one sedtion a single grain of cross-hatched twinned
feldspar, possibly microcline was observed. Potassic feldspar is rare
or absent. Aﬁatite was noted in only two specimens, énd in both of
.these it is probably a secondary mineral introduced during metasomatism.
Apatite occurs in clusters of euhedral grains in a sheared, sericitized
rhyolite north of the Dalembert River, near the east boundary of
Duparquet Township. Graham has shown by study of alteration up to 350
feet from schist zones connected with the Porcupine-Destor "“break"
that apatite is one of the minefals'introduced during hydrothermal

alteration., (l9h8, p. 121-124). The apatite in the deformed rhyolite
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is therefore probably derived from later sblutions. 4 thin section

of an irregular basified rhyolite from east. of Duprat Lake, contalns
-embayed phenocrysts of quartz, attacked by the matrix, and sericitized
plagioclase in which the writer has noted frequent, but'small crystals
of plagioclase, apatite, and strongly coloured chlorite of an unusual
type. The rhyolite does not lie far from the faults and ore deposits
of the Waite-Ackerman-Montgomery section of Amulet Mines, and it is
possible that this rock has undergone abnormal changes due to hydro-
thermal solutions.

411 of the alteration minerals found in the andesites and
trachytes are also found in these lavas. Deep green chlorite has been
mentioned. Specular hematite is a frequent constituent along joint
planes in the rocks, but also within the rock itself. Large amounts
of coarse specular hematite occur in pits excavated in rhyolites in
north Lots 27, 28, Range X, Destor Township.

In thin section, vesicles were observed in many rhyolites,
and they are small. In the field however, cavernous vesicles up to
6 or 8 inches were noted in flow banded rhyolite. Small amygdules
under the microscope are seen to consist of quartz, epidote, and
chlorite, and veinlets of quartz and epidoté are widespread.

The typical dark blue rhyolite consists of about 5% albite
(An7) in phenocrysts 0.5 mm. long. 90% intergrown matrix, containing
sodic plagioclaée and quartz in equal amounts, and about 5% chlorite,
actinolite, and other products of alteration. Plagioclase and carbonate
twinning lamellae show signs of post-crystalline deformation. Thin

sections are traversed by quartz and sericite filled fractures. Curious
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Curious crescentic shaped areas of chlorite contain orbs of an
opaque oxide (magnetite?) rimmed with quartz, - a structure analogous
to the quartz spheres seen in some andesites. (p. 59) Much rhyolite
of this type outcrops in the eastern parts of Ranges V, ViI, and VIII,
Duprat Township, and south of the Dalembert River, near Lake 1,
Duparquet Township.

Spherulitic rhyolite of the type described by Wilson from
the Waite area, (1941, pp. 9, 11) océurs as a loecal variant within
other rocks of the group, but forms a continuous and definite belt
perhaps 300 feet wide, from Lot 32 to Lot 60, along Range Line,
VIII-IX, Duprat Township. The white weathering surface is covered
with pin-points resembling sago, or colites. The broken surface is
dark-blue green, and translucent. Under the microscope the rock is
seen to consist of about 75% closely spaced spherules,'up to 0.5 mm.
in diameter, 10% phenocrysts of sericitic plagioclase (An8), a few
phenocrysts of quartz, and 15% fine intergrown plagioclase, quartaz,
accessories and alteration products. Quaritz phenocrysts are either
mantled with a radiating intergrowth of quartz and feldspar, or they
interéect the spherules, some, as far as the centre. Invariably
surrounding each spherule is a thin border of chlorite. ( - pennine)
Where spherulites intersect, the complete rim oflone,.is preserved
by ob;iteration of the rim of the other. Even when badly altered,
they may thus be distinguished from intersecting vesicles.

With the exception of pillow structure gnd colour'banding,
all the structural and textural variations in the andesite are found

in the rhyolite group. In addition to these features, the rhyolites
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in central and western parts of the Duprat section, and Lots 21,
22, Range II, Destor Township, are good examples of a feature
peculiar to the rhyolites, namely flow banding. The laminae are
either continuous over the entire lengths of some outcrops, or
highly irregular, contorted, and discontinuous. It occurs in both
the porphyritic and non-porphyritic rhyolites, and in the former,
suggests the effusive origin of the rocks, in spite of the coarse
phenocrysts. The texture in adjacent 1aminaefis_identical, but
the laminae are discernible by differences in céiour. White bands
range from 1 mm. to 1 cm. wide, and alternate with pink, green or
black bands, of similar widths. In places there is a continuous
gradation from fine lamination to coarser discontinuous lamination,

similar in every way to ribbon breccia.

Brecciated Rhyolite

The difficulty in distinguishing between flow and pyroclastic
breccia, has been mentioned in connection with the andesites. Unlike
the more basic lavas, breccia in the rhyolites is rarely confined to
a diétinct horizon, and.is often completely invisible on the fresh or
altered surface. Minute brececiation is apparent on polished éurfaces,
and under the microscope. The majority of the fragments are on inch
long, or less, and either angular or round. They consist of all the
varieties of rhyolite noted, and like the matrix are occasionally
porphyritic. The borders are bounded by flakes of sericite and chlorite
which help to outline the fragments in thin section. In places epidote,
- chlorite and actinolite occur in considerable amounts in the matrix.

Euhedral crystals of quartz and relatively unaltered feddspar erystals
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occur in bunches. Many crystals are fractured and shards occur in

the matrix, which hbwever is not made up exclusively of fragments,

and seems, where not too altered, to consist of some intergrown

quartz and feldspar. Thus in spite‘of the apparent fragmentary nature
of the matrix itself, there is littlelto suggest that the rocks are
pyroclastic. In no way does the matrix resemble those of the in-~
dubitably pyroclastic rocks in Destor Tbwnship, to be described. |
Furthermore the brecciation is of such'common_occurrence, so in-
definite in its limits, and irregular in its distribution, so obvious#
ly without sorting or bedding, fhat vere the name rhyolite agglomerste
applied to brecciated rhyolite, it would probably include most of the
rocks mapped'as rhyolite. The vixcous flowing rhyolites probably
incorporated coarse and fine ejects, at various points in the flow, ‘
and the alteady solidified parts of neighbouring rhyolite flow through
-which they were forced. In this way the presence of fractures zeno-
crysts of quartz can be explained.

Some flow breccia is discernible in the hand specimen on the
fresh surface. Most of the fragments are "cherty looking" rhyolite,
having dark colours. Examples are to be seen at random points in the
cast end of the Smoky Hills, and in Lots 22, and 23, Range I, Destor
'Toﬁnship, on the shore of Lake Dufresnoy.

In a few places, the tops of rhyolite flows contain regularly
distributed, and easily recognized-breccia. They range from the size
of eggs, up to crusts a few iﬂches wide, and 10 feet long. The latter
are very hard, white weathering strips, in an amygdaloidal matrix., The
best examples of this curious breccia were found in the south part of

Lots 40 to 43, Range VIII, Duprat Township.
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Figures 11 and 12, show the most well defined rhyolite
flow breccia in the map-area. The sheared, yellowish porphyritic
rhyolite forms a narrow belt in Lots 18, and 19 West Macamik Road
Range. Quartz phenocrysts are_visible in both the fragments and
matrix, which are very much alike. The distribution of the angular
fragments in both photographs shows plainly the lack of stratifica-
tion and sorting. This rhyolite breccia also occurs around the east
end of the prominent rhyolite hill west of Dufresnoy Lake, where it
grades into a massive rhyolite, which, were it not for the ocecasional
flow breccia, would appear to be intrusive, for it is uniform over a
width of 800 feet across the strike, and devoid of flow structure,
although Buffam (1925, p. 89c) reports having seen flow characteristics

in this rhyolite.

Pvroclastics

With the exception of some narrow, discontinuous bands»in
Ranges IX and X, Duprat Township, tuff and agglomerate occur entirely
in the Duparquef and Destor sedtions5 mostly along the axis of a syn-
ciine outlined in Range II, Duparquet Township. The main band is
2,400 feet thick, and dips vertically. Minor lenses of pyroclastic
intercalated with layas outcrop to the north and south. The great
thickness of continuous pyroclastics in the upper part of the syn-
_cline therefore represents a culmination in explosive activity, and
relative quiescence in extrusion flow activity until one half mile

of pyroclastic rocks had been built up.




On the mapping scale used tuff and agglomerate could not
be separated with facility.pn outcrops of considerable widths, due
to the number of intercalations.‘ Mbst_of the distinctions on Map
4, refer to narrow bands on small outecrops therefore, and the wider
outcrops in thevpyroclastic horizons are labelled "tuffaceous agglo-
merate.

A1l of the pyroclastics have a weathered surface; which
vhen regarded from a distance is a buff, or purplish cream colour,
and can thus be distinguished from the darker reddish-brown "older
gabbro". In the field the pyroclastics could be divided into mixed
tuffs, crystal tuffs, and agglomerate, all of intermediate composition.
Under the microscope lithic, crystal and some vitreous tuffs were
distinguished. The last term is not strictly applied, for the frag-
ments suspected of being glassy shards are now devitrified. Onlylthe
.finer grained matrix of tuffaceous agglomerate was examined micros-
copically, and the composition of'the larger fragments was determined
in the hand Specimen.‘ . |

Agglomerate

The principal rock type occurring in thicknesses ofA5OO feet
or more is a tuffaceous agglomerate. On the west side of the Dupar-
quet section it is intercalétéd with pillowed flows and contains chert
bands a few inches wide, every few feet. Almost everywhere the agglo-
merate is bedded, and there is some evidence of size gradation. The
gradation is not uniform across the strike of a particular band, but
individual rows contain fragments of surprisingly uniform size.. The

absence of uniform grading, and the limitation in the size of the
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largest fragments in a particular row are characteristics confirming
the observations of Cooke., (1931, p. 32) Figure 13 illustrates

this arrangement, and Figure 14 shows the limited amount of gradation
that occurs at the bottom of some bands. Many of the easily visible
fragments are white weathering pitted volcanic rocks up to fist size.
It is a curious fact that while agglomerate 1s generally assumed to
be angular, and flow breccia'fragments_are gassumed to be rounded, here
the agglomerzate fragments up to the size of an apple are generally
more rounded than flow breccia of corresponding dimensions. The
clastic origin of the agglomerate is made obvious however by the
bedding, or by the intercalation with bedded tuff.

The bulk of the agglomgrate has an-ihtermediate composition
corresponding to trachyte or andesite. _Although the hard white
siliceous fragments appear to be prominent the more easily overlocked
intermediate material predominates, and‘consists largely of andesite
or other intermédiate intrusives. 1In general it may be séid that the
composition is fairly consistent over the entire 1ength of the belt
in Duparquet Township. The most common_easily visible fragments of
megascopic dimensions are & quartz-feldspar porphyry, and'a greasy,
white to grey weathering felsitic rock containing abundant fine
vesicles. Severazl examples examined in thin section show that it is
a very fine grained amygdaloidal intermediate rock which is nearly
opaque under ordinary light due to the deep brownish overcast on ex-
fremely fine alteration products in the matrix. Some epidote and

Boisite in grains about 0.002 mm. across occupy altered feldspar
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microlites that can be identified only by their form. (See Fig.l5)
The amygdules are almost entirely quartz though some contain a
little chlorite. This felsitic grey amygdaloidal rock resembles

| some of the gassy underlying trachytes, which possibly are the
source of the material. In addition to the two main constituents,
there are other fragments consisting of; small blebs of rhyolite,
quartz pebbles, porphyritic andesite, andesite, and crystals of
feldspar (albite-oligoclase) but the last are more common in the
uniformly fine tuffs. Some of the andesite fragments in thin
section contained twinned fresh locking plagioclase microlites

(4&n 23 ?) in a translucent groundmass containing the usual chlorite,
dirty epidote and other alteration products, with minbr opaque
oxides and some apatite. The last mineral must be secondary, as

it crossés the boundaries between fragments. One vesicular andesite
contained cusp-shaped areas of quartz, much chlorite, and amygdules
with a chlorite centre, and a coxcomb quartz rim. In general, the
altefation in the rock fragments observed in the pyroclastics is

of the same degree as in the surrounding lavas.

Rhyolitic rocks are prepoﬁderant in the agglomerate only
in two places. The first is a point'on the north shore of Lake
Dufresnoy, Lot 17, Range II, Destor Township. The second, is near
the axis of the syncline along the Dalembert River, Duparguet Town-
ship. Here, the weathered surface has a striking appearance.
dngular, to subrounded, glistening white felsic rhyolite framments

(see Fig. 16) are embedded in a powdery, brown, more basic matrix.
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The fresh surface of the rhyolite appears identical to that of
the massive rhyolite on top of the agglomerate in this locality
411 the fragments are fissured by cracks that do not extend into
the matrix, and both fragments and matrix are cut by quartz vein-
lets.

Very coarse agglomerate that may be a vent breccia out-

crops in the extreme north part of Lots 1 to 3, Range III, Destor

Township. It consists of closely compacted fragments of recrys-
tallized tuffs, older agglomerate, vesicular andesite, blocks
consisting of pillowed andesite up to 12 feet in diameter, rhyolite
with quartz amygdules, flow banded rhyolite, and trachyte. Coarse

grained intrusive rocks were not notéd. A4l1ll structures and textures

‘are well preserved, and there is very little fine matrix. The

peculiar absence of recbgnizeable vent breccias has commanded the
attention of Wilson (1941, p. 57) who suggests that most of the
volecanic extrusives must have come from fissures rather than cones.
The great thicknesses of pyroclastic rocks in some places suggests
however that vents should be present in the Abitibi region even .
though their undisputed presence has not been reported by workers
aware of this problem. Wilson has described some doubtful examples.
In the vent breccia examined by the writer, the material is unsorted,
and the matrix consists of fine ﬁyroclastic material. The breccia

is bounded on the bottom or north side, by pillowed lava, and the

contact is not exposed. On the south it is intruded by quartz-porphyry,

so that the relationé are obscured. Flows outcrop east and west of
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the lenticular mass of breccia. Tthe shape, so far as it can be
deduced 1s neither triangular, or.conical; and does not resemble
descriptions of vent breccias. The ettreme coérseness of the blocks
suggests however that this mass of breccia, if not actually in a
vent, lies close to the source of the explosion which accumulated
it.

Tuff

Though less abundant than agglomerate, fine to coarse
grained tuffs have a wide distribution in the pyroclastic belt,
and their_frequent eross~-bedding makes them valuable horizon mark-
ers. ihey extend for iO ﬁiles along the axis of the syncline in
the north part of the map-area, and are prominent along the shores
of Dufresnoy Lake. A féw bands of tuff, none over 10 feet wide,
appear interbedded with rhyolite in Range IX, Duprat Township.

A1l the tuffs weather a pale greenish~brown where the
material is fine, and a buff where the lapilli are coarse. The
fresh surface of the fine tuffs resembles that of.greywackes, and-
sheared andesites, while that of the coarser tuff is invariably
light grey..

Fine tuff was not examined microscopically. It occurs
in bands rarely more than 10 feet wide, and has a ribbed appearancé
on the weathered surface due to the slight differencés in resistance
of adjacent laminae. In the southeast corner of the Destor section,
one band of extremely fine futtaceous, phyllitic greywacke occurs

in cross bedded tuffs. The presence of bedded tuffs interspersed
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throughout the entire section of agglomerate shows that\deposition

must have proceeded intermittently in bodies of standing water.

Coarse mixed crystal and lithic tuffs occur at various
places in the area, buf uniform crystal tuffs, - so uniform that
they resemble porphyritic rocks - outcrop in a wide band in Range I,
Duparquet Township, and along the east shores of Dufresnoy Leke.
Crystal tuff fragments in a tuffaceous agglomerate on the large
hill west of Leké 1, Duparquet Township resemble the crystal tuff
matrix in which they are embedded so closely, that the broken
sﬁrface ofvthe'rock appears almost uniform..

The crystal tuff contains abundant erystals of quite
altered greenish-yellow plagioclase in a grey matrix. The feldspars
in some slides are zoned. They are poorly bedded rocks, which can
be distinguished from the pofphyritic andesite by the occasional

small angular fragment of dark green rocks. The description by

Cunning (1941, p. 18, p. 75) of crystal tuffs from the Blake River

- group around Rouyn Lake 15 ﬁiles to the south, except for the

presence of quartz grains, matches the rock just described.

Under the microscope the zoned crystals: of plagioclase,

“which comprise up to 40% of the rock are zoned and cracked in places,

and most of them are so altered to calcite, epidote, zoisite, quartz
and chlorite, and are so covered with brown stains that determination
of the composition is generally impossible. Some are albite, but
others may lie in the ranges.Anlu_20,~or.An3l_h3. Since calcite

feldspars are rare in the volcanic rocks, most of the plagioclase
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is probably sodic. The feldspars are cut by minute.veinlets of
chlorite. Between the crystals, very pale chiorite is a common
constituent. It forms ovals, irregular crescents, or is éhapeless.
In places it is iﬁtergrown with a guartz mossic, elsewhere it
contains secondary albite, and perfect replacement of parts of a
tabular crystal of feldspar was noted. The oval areas may be
amygdules in fragments whose outline is not now recognizeable.
Possibly the crescent shaped areas, in which chlorite is intergrown
with some mineral resembling quartz, are devitrified shards. Quartz
is a highly variable constituent and forms mossics with non-uniform

extinction, strongly suggesting a secondary origin. Epidote'in

grains up to 0.1 mm., occurs in all slides. Rarer constituents are

~sericite, carbonate, zoisite, ilmenite, hematite, apatite, and

fibrous emphibole. The rocks are cut by criss-crossing veinlets of

fibrous tremolite; thomsonite; or albite and quartz.

Alteration of the Pyroclastic Rocks.

Tuff and agglomerafe have undergone alteration which is
in part, unrelated to regional alteration, and may be described
here, _
| On the dragfolded hill, west of Lake 1, Duparquet Township,
the tuff along the border of a gabbro-diorite s111 1,000 feet thick
weathers a lighter colour fhan usual over a distance of 50 feet from
the Contact. Veinlets of quartz'form a projecting mesh.on the |
weathered surface, and the matrix of the rock seems to be slightiy
silicified, buf this cannot be confirmed for it was not examined in

thin section.
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Adjacenf to the quartz and feldspar porphyries in Range
III, Lots 1 to 7, Destor Township, the agglomerate has been con-
siderably altered.' The changes may be traced from a normal agglo-
merate outside the zone of alteration, through areas where the
outline of f?agments becomes less, and less distinct, where the
weathered surface becomes whiter, harder, and more hackly like that
of some rhyolites; and where the colour of the fresh surface changes
from dirty green to a aérk blue with the appearance of fresh-looking
feldspars in both fragments and matrix. Unfortunately all the
changes could not be studied in detail. One thin section exemined
at a distance of about 10 feet from what was thought ﬁo be true
igneouslporphyry,'may correspond to some of the changes noted by
Graham, who studied in detall the alteration along the large masses
of feldspar porphyry in Range IV, Duparquet Township. (1948, p. 151).

"Porphyritized" agglomerate_as described by Graham, con-
tains porphyroblasts in both fragments and matrix, of one or more
of the fblio;ing.mineralé: - quartz, chlorite, apatite, sericite,
titanite, and carbonate. The thin section examined by the writer,
prepared from a specimen which resembles feldspar porphyry, shows
that the rock is not homogeneous, for parts of the section must be
described separately. There_is one area vhich contains much more
chlorite than thé rest of the slide. The chlorite is compact, and
dense green, and reentrant on all sides, some of which are concave
circular arcs. The outer periphery is separated from the centre by
a narrow band of quartz. Some of the concave sides of the chlorite

- nearly enclose spherical masses of secondary quartz choked with
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inclusions, giving rise to indistinct optic figures. A few
feldspérs (albite?).crowded with inclusions are similarly enclosed.
In the area of predominant chlorite there are also fibrous radiating
groups of prehnite. The matrix of this part consists méinly of an
intergrowth of plagioélase and quartz, and subhedral, untwinneg‘
larger altite crystals, which are surrounded by a clear rim, They
contaln euhedral apatite, which elsewhere in the slide occurs with
clear_epidote. Except for the area containing the concentratioﬁ of
chlorite, which seems to be a metamorshos ed fragment, the rest of
the section has no easily describable texture, and consists mainly
of dusted sericitic albite crystals containing apatite, chlorite
alecng cracks, areaé'of calcite mantling or surrounding new twinned
albite, and epidote in small brown grains. 41l the idioblastic
minerals, and those forming relic structures lie in a very fine‘
~grained matrix that may consist of feldspar and quartz.

The relié structures, such as the fragment, and the
crescentic areas of chlorite show that the rock is not an altered
porphyry. vThe development of apatite, veinlets of carbonate,'quartz
and albite; and the new quértz and feldspar in the matrix all‘testify
to the hydrothermal nature of the alteration which pervaded the
rock. The absence of pyroxene or amphibole shows that no great
temperature was reached. All the evidence favours the conclusion that

the rock was steeped in solutions emanating from the porphyry.
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CHAPTER V

MINOR INTRUSIVES

Under minor intrusives are grouped all the generally
narrow, tabular bodies with regular contacts, that intrude the
volcanic rocks, the "older gabbro", and the granite complex.

Because exposures of'cutting relafionships are gcarce, and because
dykes of different ages have similar compositions;‘the intrusives
can be dated-positively only with respect to the youngest major
rock type intersected. Thus there may be as. many as three different
ages, namely: - (1) post-volcanic and pre-diorite ("older gabbro'),
(2) post-diorite and pre-granite, and (3) post-granite. Correlation
using petrographical characteristics oVer more than a short radius
is not considered reliable, because; in addition to having very
similar constitution, the minof intrusives of different ages are

all fine gralned rogks containing similar alterztion products, as
shown on page .

It has been shown that in the area surrounding the Waite
Amulet Mine, that at least two different ages of intrusives are
represented, separated by the "older gabbro™ 1, wilson (1941, pp. 41,
L41) has divided the younger grdup into those which are older and
younger than the granitic intrusives, but nowhere has he cited any
evidence which shows that some of the dykes described as cutting
ﬁhe "older gabbro" are definitely older than the granite. It is

possible therefore that two, and only two age groups of minor

1 For cutting relationships, see Geol. Bur. Can. Maps 455 A,



intrusives exiwmt in the area, and thét all intrusives younger than
the "older gabbro" are alsco younger than the granite, Similarly,
among the intrusives mapped as post-volcanic - pre-~diorite, there
may be some which are much younger. In recent mapping the writer
found one dyke which appears to be older than the granite complex,

the evidence for which is presented in another part.

Nomenclature

The mse of the terms rhyolite, andesite, and basalt to

describe many of the minor intrusive rocks is not in strict accord

with systematic igneous terminology. The terﬁs were apparently
first used in this regibn, long ago by M.E. Wilson (1913, p. HB)
for dykes with the-samé mineralogical composition and téxture as
the corresponding extrusives, with ﬁhich a genetic cdnneétion was
implied. Later Cooke, James and Mawdsley, in their comprehénsive
memoir on the Rouynéngficana regidn'used "basalt dykes", and
"rhyolite" dykes, to refer to intrusives believed to 6ccupy the
channels through which the corresppﬁding lava rose to the surface.
(1931, p. 27) Though the terms have not come into general use
since that time, they have not been abandoned. Within the Noranda
district, Wilson has continued to use the names, unfortunatly, not
only for old, narrow aphanitic dyke Tocks similar in texture anq
composition to the flows, with which they are presumably connecfed,
but also for later dykes cutting the "older gabbro" and the granite.
It is highly unlikely that these later dykes are related to anyvof

the lavas now exposed, and considering their narrow widths, at the
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level exposed, it is unlikely that they were the channels for later
Precambrian extrusives now removed by erosion, which may have once
piled up to a great thickness over the present surface. Thus a
term such as "andesite dyke" in this district cannot pretend to
imply that a genetic connecfion with an extrusive is recognized, and
it refers simply to a fine grained intrusive. The usage 1s incon-
sistent even if it is only intended to imply fineness of grain, for
some of the corresponding flow rocks have medium grain. A4lthough
this lack of precision is regrettable, the writer is impelled to
adopt the terminology of Wilson, who mapped adjacent areas, for
convenient correlation of the older mlnor intrusives. For the

sake of consistency, the latef minor intrusives are alsc referred
to by the name of their extrusive equivalents, since they are

similar in most respects to the older "feeder dykes™".

Minor Intrusives Cutting Keewatin-Type Rocks

Quartz-Diabase

Throughout all parts of the map-area, there are vafious
lenticuiar or irregular intrusive bodieé of dark brown weathering,
fine-grained basic rocks. These rocks are considered to have been
originally basic, because the hand specimen shows that the dark
minerals are greatly in excess of the light coloured constituents,
and while those examined in thin section contain sodiq plagioclaée,
there is an abundance of epidote and chlorite. Ophitic texture is
well preserved.

None of the dykes was traced very far, and over short

distances it is practically impossible to tell whether these intru-
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sives have been folded with the lavas, especially in the gently
deformed section of southeast Duprat Township. Some of the dykes
in the north part of the area, have sheared contacts, and they are
knowﬁ to curve in an irregular manner. Others are exposed as
rectangular or wedge-shaped areas in the horizontal surface of steep-~
ly folded volcanic rockse.

The broken surface of these rocks is very dark, and
stained bluish along fractures which commonly are filléd with yellow
epidote, In thin section, the twinned plagioclase laths, which may
range from albite to oligoclase (4n 18), are mainly occupied by a
saussurite in which there is much carbonaté, and possibly sericite,
and newly formed albite individuals. Quartz occurs as angular inter-
stitial masses between laths, and as round‘grains enclosed in the
plagioclase, It is difficult to‘estimate that proportion, if any,
of the quartz is primary. Intergrown seriéite, the latter represent-
ing altered feldspar forms patches in é few places.. The alteration
product epidote is well crystallized, and clear of the opacity found
in some flows. Carbonate and sericite vary greatly in proportion..
Chlorite is the most abundant coloured mineral, and constitutgs 50%
of one slide. Magnetite and ilmenite are occasional accessories,
which in some places occur as dendritic or pseudo-graphic intergrowths

with the chlorite.

Diabase
One glistening, black, fine-grained diabase dyke cuts

across a diorite dyke intruding rhyolite on an outecrop 500 feet east



- 49. _

of the second most southerly bay on the east side of Duprat Lake.
It merits separate description because 1t is the only intermediate
to basic rock out of one hundred examined under the microscope, which
contains calcic plagioclase. The mineralogical constitution is
very simple, and the rock consiéts of equal émounts of relatively
clear labradorite (A&n 57) laths enveloped in a matrix of hornblende
and diopside remnahts, and little clumps of pyrite and magnetite
surrounded in places by hematite stain. The hornblende is in part
derived from the pyroxene, as it grades into uralite in places. It
contains nodules of epidote. The hornblende is probvably in part
derived by a reaction involving the plagioclase as well, since it
occurs as very fine green bands along or across cleavage cracks in
the labradorite, and it appears to have corroded both sides of
plagioclase laths to such a degree that the reentrants on opposite
sides meet In some places.

This rock resembles a true, altered diabase from the point
of view of composition, more than any other intrusive in the area,

énd it is probably much younger than the'cutting relations suggest.

Andesite

Dykes of andesite, with chilled margins, striking in sets
trending east, northwest, and a few other directions, are abundant.
They attain widths of 100 feet, but the majority are much narrower.
Dips observed in the southern part of the area are steep to vertical.
For some unexplained reason these dykes are more numerous in the

rhyolite belts than in the andesites. Possibly they are connected
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with massive flows in some of the andesite belts, ahd therefore

do not transect the andesites. They are all greenish-grey weathering
rocks with a green broken surfacé, and are hypidiomorphic fine
grained aggregates comprised of 404 plagioclase (oligoclase ?) quite
saussuritized, and pyroxene, of alteration products obviously derived
from the pyroxene. The remainder consists of anhedral quartz, altered
ilmenite, pyrite, and finely disseminated opaque oxides, and small
amounts of sericite or carbonate. The few vestigiai remnants of
pyroxene'(augite) seen are mantled by chlorite (pennine), fibrous
actinclite and biotite in places. One dyke in Lot 53, Range IX,
Duprat Township exhib;ts rings of pyrite up'to 5 mm., in dilameter on
the broken surface. The pyrite is probably secondary, and its habit

may have heen governed by vesicles in the dykes.

Diorite

Quartz diorite may be distinguished from the preceding
andesite dykes by its’proportionately coarser grain, and darker colour,
and from the diabase by the absence of ophitic texture. 8o far as
known these dykes occur4on1y in the vicinity‘of Duprat Lake, from
whence but one specimen was examined microscopically. The rock is
a hypidiomorphic, medium grained aggregate of fairly fresh oligoclase;
- clear crystals of euhedral epidote in subhedral hornblende derived
from pyroxene now completely transformed, chlorite, and skeletal
ilmenite. A small amdunt of quartz is interstitial to plagioclase
laths, but most of it is entirely surréunded by secondary minerals such
as chlorite, and is brobably secondary, a surmise supported by the

presence of small amounts of myrmekitic-looking intergrowth.




Quartz-Feldspar Porphyry

A porph&ritic guartz-feldspar dyke only four feet wide
intrudes basic rhyolite a little north of the Duprat Lake shore;.
in Lot %9, Range IV, Duprat Township. The grain size is surprisingly
coarse, and the weathered surface is studded with nodules up to 6 mm;
across, that prove to be spherulites under the microscope. The
broken surface is bluish grey. In thin section, euhedral quartz phe-
nocrysts, making about 10% of the rock, are fringed by spherulitic
intergrowths which penetrzate and corrode the quartz crystals. Albite-
oligoclase (&n 10) phenocrysté up to 3 mm. across comprise 5% of the
rock. They have very patchy polysynthetic twinning that resembles
perthitic intergrowth, and many are rimmed with spherulitic intergrowth
of,quartz.and plagioclase. The intergrowth constitutes YOZ of the
rock, and the balance éonsists of equal amounts of guartz and albite
forming a sutured mossic. Chiorite is rare, and ilmenite, occurring
in.small graihs is mainly altered to leucoxene. While the quartz
mossic in the matrix may be secondary, at least one third of the total
quartz, - that ﬁhich forms the altered phenocrysts, must be primary.
The extreme coarseness of grain in such a narrow dyke, compared with
dykes of similar composition suggests that the source may be close at
hand, and it is possibly genetically related to the granite complex

on the other side of the lake.

Rhyolite

Dykes of rhyolite are not so common as andesite but they have
been observed cutting both rhyolite flows and andesite. There seems to _

be no significanﬁ difference between the composition of these dykes,
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and the flow rhyolite or the younger "“rhyolite dykes". Around the
Waite and &mulet propefties, acidic d&kes are very numerous. Some

of them resemble the rhyolites described here. Others are slightly
more basic porphyritic rocks that form the centres for composite

dykes with basic selvedges. Actually, even the mbst uniformly textured
dykes are porphyritic on a microscopic scalé, and many of these dykes
are property described by the local, and correct names "quartz porphyry"
and "feldspar porphyry". The rhyolites are all white weathering rocks
with a grey broken surface. They consist of O to 15% quartz phenocrysts
ranging from 2 to 4 mm, in length; about half this amount of smaller
plagioclase phenocrysts (4n 10); in a granular groundmass of quartz

and sericitized feldspar too small for determination by optical tests.
In places micro-pegmatitic intergrowths occur in the matrix, and mantle
some of the phenocrysts. Generally no coloured altera%ion products

are present, and only a small amount of carbonate (dolomite ?) and a
-few scattered grains of opaque are the only other constituents. In a
few places however, the rock contains »are epildote and chlorite, and one
dyke in Lot 30, Range IX, Duprat Township contains so much chlorite and
epldote that it appears to be very basic, though it contains quartsz

phenoerysts. The rocks are cut by chlorite and sericite veinlets.

Composite Dvkes

Composite dykes which occur in profusion around the Waite-
Ackerman-Montgomery (now Waite) Mine, and whose numbers diminish in all -
directions from this locus, have been fully described by Schindler

(193%, pp. 20-22, 103, et seq.) and need only he mentioned here. The
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dykes are multiple layers of acidic porphyries and diabasic aphanites.
Locally they have been aptly named "sandwich dykes'". The acidic member
is invériably younger. The acidic phases weather slightly pink, whereas
the basic phases are the colour of the andésites and diabase., Schindler
(1934, p. 7) and Wilson (1941, p. 40) state that the composite intrusives

are older than the “"older gabbro.

Minor Intrusives Younger than the "Older Gabbro"

Andesite | _

4 few bifurcating, narrow dykes of andesite cut the "older
gabbro'" north of Waite Lake, Duprat Township, and in other places.
Many of the dykes have Quite irregular strike and dip, but invariably
have chilled boundaries against the gabbro. The rocks seem to be
similar in most respects to the andesite previously describec, and the
minor differences noted here may not 5e universally characteristic.
One slide consists of about 10% quartz phenocrysts, 50% saussu:itized
feldspar, and the remainder, alteration products including much chlorite.
One dyke in Lot 32, Rangg VIII, Duprat Township contains remnants of
pigeonite moulded about the ferminationé of plagioclase. Cracks in the
pyroxene are filled with chlorite. Epidote,‘large grains of zoisite, a
little spatite, and scattered grains of magnetite also occur in the

matrix.

Rhyvolite _
Rhyolite dykes cutting "older gabbro" were noted in Lot 53,

Range V, and Lot 38, Range VIII, Duprat Township. The rock is identical

with sericitic rhyolite dykes previously described, and suggests that

these acidic dykes may have a common age. The feldspar in the groundmass,
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f\“ as well as the phenocrysts, is clouded with brown dots. An acidic
porphyry cutting "older gabbro' in the Waite area has been reporfed
by Wilson (19%1, p. 40). . This rock does not resemble the rhyolite
dykes of the writer, | |

o~ Minor Intrusives Younger than the Flavrian Granite.

Among the minor intrusives,'kgown positively by cutting
relationships to be younger than the granite complex, are the satellitic
dyke rocks, lamprophyre, "aplite", granitoid dykes; and rocks with less
obvious kinship, such as fhyolité, andesite, and quartz diorite dykes.
HMost of these cykes are too narrow to be represented on the accompanying
reduced scale map, except schematically. Their mutuzl age relationships
are unknown. JThe aplites, andeslites, and diorites seem to have a preferred

. orientation, aé described in the section on the structure of the Flavrian
granité. Data on the other dyke rocks are too few to justify any conclu-
sion about their brientation, and attitude. All of the dykes have

relatively straight chilled contacts with thé granite.

Lamprophyre - Field Relations

Biotite, pyroxene, and hornblende lamprophyres outcrop in the
southern part of the area. None was observed north of Range V, Duprat
Township, but Wilson states that a minette occurs in the interior of
the peninsula jutting into Dufresnoy Lake. (1913, p. 90) The lampro-
phyres seem to be distributed both in and around the major acidic intru-
sives of the area. These cutting the Flavrian granite and the Lac 7
Dufault granodiorite resemble, in every way, other lamprophyres found

& intruding the volcanic sequence. The rocks occur as dykes . ranging from



- 55 -

3 to 50 feet wide. Because they weather easily, their relief is low,

their éohtact relationships are only rarely observed, and they are not

easily tfaceable along the strike. One biotite lamprophyre in Lot 41,
Rante IV, Duprét Township was traged for 1,000 feet. The dykes strike
in all directions. Their dips are generally vertical or steep;' a
lamprophyre cutting andesite in Lot 50, Range VI, Duprat Township dips
40° west., The few contacts seen were straight and régular, and the
dykes had chilled margins.

Due to alignment of biotite plates, some lamprophyres show
a slight foliation in the hand specimen. The margin of a hornblende
lamprophyre has a linear arrangement of dark minerals parallel to the

contact.

"Pebhble! Lamprophyres

In this area, as elsewhere within the "Gold Belt", some
lamprophyres contain "pebbles" of different rock types. A4 dyke cutting
the granite was observed to carry pebbles of syenite, granitic rocks,
and greenstones. In addition, one dyke bears a few rounded fiagments

of rosy quartz up to three guarters of an inch, in diameter. The pebbles

~are sparsely distributed, and do not appear everywhere along the dyke.

The origin of the inclusions has been discussed by several writers who
have found pebbles, but no satisfactory conclusion seems to have been
reached. _

Robinson, (1941, p. W46) using the St. Helen's Island breccia,
near Montfeal, as an example to show the diversity of fragments that

may be caught in a diatreme, and thelr possible migration up, and down

. a pipe, suggests that the diversity of pebbles in the lamprophyre dykes
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of southwest Duprat Township may be due to similar causes. He proposes
that the brecciated fragments were rounded through erosion against the
wall rocks during migration. |
X | Cunning and Ambrose have suggesfed that mechanical abrasion of
fragments in the magma seems unlikely, (19#0, p. 39)
| "Jue to the relatively small number of 'pebbles!,
the slight differences in specific gravity be-
tween them and the magma, and the cushioning
effect of the viscous liquid."
The density of the writer's lamprophyre is 2.8#, that of the surroundihg
granite 2,73, and the gremnstones in the vicinity average about 2.80.
Assuming a specific gravity of 2.65 for the quartz pebbles, it does not
seem as if any of the pébbleé could have sunk in the 1amprophyric magmé
unless 1t was considerably less dénse than the solid of the same com~
ppsition. On the other hand, it does not seem conceivable that a
lamprophyre in a granite massif, bearing greenstone pebbles, could have
derived them from below. Cunning and Ambrose assume that the pebbles
are breccia fragments torn from the walls of the conduit, and rounded
by partizl melting or chemical reaction. They fail to find any reaction
rims or fransfusion phenomens, however. In the writer's examples,
fluidal alignment around pebbles, or reaction phenomens are absent.
Mackenzie (1941, p. 16, 17) has described a lamprophyre dyke
which can be traced very close to adjecent Cobalt conglomerate. Drift
obscures contact relations, but the dyke contains a large angular mass
of conglomerate. Little contact alteration is apparent in the photograph
acqompanying his déscription. Mackenzlie has suggested that the dyke

may have derived rounded fragments of diverse rock types from the con-

glomerate. This hypothesis accounts wall for the shape and diversity

of pebbles, but it is difficult to imagine how lamprophyres ever came
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into contact with.disintegrated conglomerate, as no lamprophyrié flows
have yet been reported. Conceivably thé lamprophyric magma might have
diSrupted Cobalt conglomerate and incorporated round'pebbles ffom that
rock. In genefal, there are serious objections to all the theories
presenﬁed here. The undeniable presence of 'pébble' dykes, fbrces how-
ever, acceptance of the imperfect and unsatisfactory hypothesis that
fragments derived from somevhere along the dyke walls, have been incor-
porated, and rounded by the magma, without visible alterétion'either to

themselves or to the surrounding magma.

Rock Types -

The eleven 1amprophyre dykes observed are all soft, dark weather-
ing rocks. Golden brown biotite may be'seen in many hand specimens.
Microscopic examination shows thét all the rocks have penidiomorphiec,
granitoid texture. They are fine grained aggregates of .either dominent
amphibole, or dominant biotite, with pyroxene and plagioclase. In the
classification of Grout (1932, p. 124) they may be divided into kersan-
tites, spessartites and camptonites.

In the first two types, pyroxene occurs in stout euhedral
cryétals and varies from augite to a diopsidic pyroxene with Z to ¢ equals
379, and moderzte optic angle. Biotite occurs in well formed plates with
fretted ends. It is pleochroic in shades of green and brown,_and much
of it is altered to chlorite minerals and small grains of epidote.

. 4nhedral feldspar forming the groundmass, occurs in untwinned sheaves.
It ranges from calcic oliboclase to albite. A small amount of moiré

twinning suggests that some potassic feldspar may be present. Most of
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the feldspar is quite altered to calcite and sericite. Sméll needles

| of a metamorphic, pale green amphibole occur in the matrix. A4patite in
euhedral prisms, and small wedges of sphene are occasional accessory
minerals. Pyrite and magnetite, both altered to rusty oxides occur in
all slides, The rock is cut by fine epidotic seems 0.5 mm. wide. One
spessartite comﬁfised 344 pyroxene, 12% biotite, 43% feldspar, and 1% -
accessory minerals.

" The hornblende camptonite is similar in many respects to the
rocks described. The plagioclase occurs however in small euhedral tzblets
in a mesostasis that may have originally been glassy, but which now con-
tains a ver& pale chlqrite mineral, interstitial quartz,'and some isotro-
phic material, That the compact hornblende was formed from pyroiene is
shovn by the presence of augutic crystzls urelitized in varying degree.
The amphibole crystals are slightly larger than the'feldsﬁars, and give
the rock a porphyritic appearance. Many of them contain some biotite.

The rock resembles camptonites described by Wilson (1941, p. 43) that cut
lavas east of the map area.

| '.A'different, more acidic, green weathering lamprophyre outcrops
along the southern margin of the area in Lot 45. The rock consists of
about one-third chlorite in anhedral shreds, one-half carbonatized feld-
spar, arrénged in sheaf patterhs, and one-sixth subhedral .quartz, and
alteration minerals, such as epidote. The'chloriﬁe, which may have been
derived from a pyfoxene has a particularly vivid 'ultra blue' interference
colour. ( - penninite ?) Some faces of the quartz are idibmorphic towaxrd
chlorite, but'it is invariably moulded on to large plates of carbonate,
bﬁt preceded the formation of chlorite from pyroxene. Hematite, a little

sphene, and apatite are rare accessories.
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Age
Within the area some lamprophyres are younger than the

granite, and they resemble others cutting the older volcanic rocks.‘
They resemble lamprophyres which cut the Lake Dufault granodiorite,
whose age relative to the Flavriah granite is not known. (Wilson,

1941, p. 42). Robinson reports that pre-granite lamprophyres occur

in the Flavrian Lake area, (1941, p. 46) while others cut the syenite,
which has been shown td_be younger than the granite (Gussow, 1937,

p. 160). It is thus possible that some lamprophyres may be pre-granite,

while others may postdate the granite, granodiorite, and syenite, or

even the Cobalt sediments, since Mackenzie has shown, as previously mention

ed, the existence of Cobalt rocks in the dykes.

Aplite and Granite Dvkes

Pink weathering, sugary textures aplite dykes ranging from a
few inches up to six feet wide abound in the granite complex. They
cut all parts of the mass ineluding the brecciated border facies. One
section, under the microscope proved to be a well developed panidiomor-
phic aggregate bf about equal amounts of quartz and albite (4n 5) in
rounded grains. The albite contains a few quartz grains and is partly
altered to sericite. Slightly altered microcline in blocky prisms
is a rare constituent. Accessories consist of small needles of biotite
in common association with minute amounts of actinolite and epidote.
Sphene and magnetite are scarce. Granophyric intergrowth around plagio-
clase is widespread, but not so abundant as in the albite granite or the

dyvkes described next.
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Granite dykes cutting the basic facies of the complex ﬁere not
examined under the microscope. One dyke cutting the quartz-poor
soda-diorite near Lot Post 36-37, Range Line III- iV, is a coarse
grained light weathering rpck with grains of quartz and feldspar up
to i cm. in diameter, and some epidote. |

White weathering, granular, alaskite dykes are not so common
as the "aplite'. One section examined consisted of 10% quartz and
90% granophyric intergrowth of quartz and plagioclase (An 14)°
Pseudosphérulitic texture suggested by the weathered surface proves,
under the microscope, to be due to the extreme development of radiat-
ing, graphic intergrowth around plagioclase grains, or former grains
which are penetrated and corroded by the growth of central blastetrices
of quaftz. The common optical orienfatioh of the graphic quartz changes
- at the outer coronae surrounding old plagioclase crystals, where the
graphicmtexture becomes finer. Originél large quartz grains in the
rocksvhave penetrated the small amount of plagioclase not graphically
.intergrown with quartz. Rare sericite, and an opaque mineral are the

"only other constituents.

Rhyolite

Pale brown, or white weathering felsitic rocks, that bresk
‘with conchoidal fracture and have a greasy grey fresh surface, intrude
the granite as narrow dykes with glassy margins. Thin sections show that
these rocks are quite similar to pre-granite rhyolite intrusives and
flows. They consist of about 1% phenocrysts of quartz and feldspar in
a matrix of intergrown quartz and albite in the proportion 3 ::: 5.

Actinolite, a little magnetite, and sphene are present in some sections.
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Diorite and Andesite

The andesites are soft, fine-~grained green weathering rocks,
no different from older andésite dykes. The Hiorite differs from
the andesite in having coarser grain, and from the "later gabbro!
(diabase) in that it forms only nafrow, non~persistant dykes in
the.gianite. Under the microscope the rock is seen to be an ophitic
aggregate of idiomorphic plagioclase, in aphedral pyroxene, or their
alteration products. Quartz, some of which is in gréphic intergrowth
with the plagioclase amounts to 5%. Alteration minerals are chlorite,
clinozoisite, and epidote. Apatite and an opaque mineral are rare

accessories.

Porphyritic Meta-Diorite

Unusual dibfitic rocks oceur on then north shore of Dufresnoy
Lake, Lot 26, Destor Township, in Lot 18, West Macamik Road Range,
and as intrusion‘in the rhyolite west and east of Dufresnoy Lake,
Range II, Destor Township. In the first locality the diorite is an
isolated massj in the secohd it intrudes sheared rhyolite; in the third
it occurs as small dykes up to 10 feet wide, in schistose rhyolite.

The narrow dykes appear to be vertical, and have cﬁilled margins.
One mass changes abruptly from a concordant sill in sheared, vertically
dipping rhyolite, to a dyke crossing the schistosity nearly at right
angles. It is cut off by a west north-west striking fault. The walls
of one sinuous dyke are mildly sheared, in contrast to the highly
schistose host-rock. The first and second occurrences mentioned appear
to be free from deformation. These facts suggest that the porphyfitic
diorite may be later than the folding of the lavas, and the schistosity
Qeveloped by the folding, but may antedate or be clbsely contemporaneous

with later faulting.
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The rocks all have a soft brown weathered surface, pitted
by the erosion of feldspar phenocrysts. Where the phenocrysts are
small ahd scattered the broken-sufface is a dark blue colour. Where
abundant, yellowish, zoned feldspars up to one-quarter inch in
diameter are set in a dark green matrix, the rock has a " salt and
pepper " appearance.

Two sections of the diorite examined under the microscope

were seen to be fine grained granular aggregates of sﬁubby; euhedral

- albite (&n 6) phenocrysts in a matrix consisting mainly of -quartz,

epidote and chlorite. Phenocrysts of feldspar make up 10% to 50% of

the rock, and are quite altered to sericite and a little epidote.

The granular matrix has a crushed appearance, and were it not for

the intrusive character of the rock it could easily be mistaken for

a recrystallized tuff. Granular quartz in slightly biaxial grains

~up to 0.2 mm. with crenulate borders forms about one quarter of

the matrix. Larger quartz grains have interlocking borders with
epidoté, and chlorite (penniné) and much smaller quartz grains. The
chlorite and epidote are abundant, and make up 20% to 35% of the
rock. In places the matrix is very fine grained, and appears to con-
tain some slightly altered feldspar as well as the other minerals.

The Grains of epidote are clear, and many are rimmed with chlorite.

Apatite in good euhedral prisms, cubes of pyrite, and sphene are

scarce accessory minerals. Some of the pyrite occurs in the felds-
par phenocrysts and must have been one of the first constituents

to crystallize.
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Because the phenocrysts are undeformed, it is not likely
that the rock has been crushed and recrystallized. The slightly
éorroded boundary on albite phenocrysts, where it is in contact
with quartz in the matrix, suggesfs that the quartz is either a
late crystallizing constituent, or that it was introduced while deu-
teric alteration proceeded dﬁring alow cooling. |

The rock is termed porphyritic diorite; because although
the phenocrysts are albite, and the matrix contains considerable
quartz, the high pfoportion of epidoté and chlorite, presumably de-
rived from pyroxene or amphibole, suggest that the rock originally
belonged to the diorite cien. So far as known, no identical rocks
in the Abitibi region have been described. Thin sections of a por-
phyritic diorite described by Norman (1947, p. 5) were examined by
the writer, and are in no respect similar. The rock resembles however,
a dacite porphyry occurring in southeast Dubfat Township, which has
been described Ly Wilson'(19#1, D 42). Ihe proﬁortion of ferroma-
gnesian minerals in the latterArock_is nét stated, and the dacite

porphyry differs in having euhedral plagioclase in the groundmass.

A diorite porphyry described by Cooke (1931, p. 107) from the Opa-

satika area and the Larder Lake area (1922, pp. 43-44) has well
formed albite phenocrysts, but further resemblances are unknown,

because the constituents of the matrix are incompletely described.
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CHAPTER VI

MAJOR INTRUSIVES

"OLDER GABBRO" GROUP

Quartz Diorite, Diorite, Gabbro, Quartz Gakbro, Quartz-Keratophyre
and &mphibolite.

Of the major intrusives, the “older gabbro" probably out-
crops over a greater area than the other prominent intrusives of
the map-area. In north-east Duprat Township, rocks of this group
comprises over one-quarter of the exposures. As mentioned earlier,
the name "older gabbro" was used by Cooke, James and Mawdsley to
designate those intermediate intrusives that intrude the Keewatin-
type rocks, and that are probably younger than the folding. (p. 13)
Within the map-area, Wilson has shown that the "older gabbro" is
younger than part, if not all,‘of the folding. The term.covers a
wide variety of intermediate to siliceous rocks ranging from gabbro
to albite-hornblende-quartz rocks, and even albite granite. In places
inlthe loranda district, the phasés grade into one another in such
a way as to suggest that they are derived from a common source
magma. Elsevhere siliceous diorites and more unusual rock types
occur as separate, isolated intrusices, and it is not easy to discern
to what age group they belong. Some phases may be of slightly diffe-
rent age, but the possibility that some of the "dioritic!" rocks are
separated by long periods of time, and have decidely different
kinship; cannot be overlooked. The genetic, structural, and time

relationships of all the rocks presumably belonging to this group,
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in much of the &bitibi region, are imperfectly known,‘and the con-~
senguinous encestry suggesfed by the grouping is not everywhere
proven. Because the rocks have a relatively simple mineralogical
composition, it is possible that several different ages of "gabbro"
of"the same ccmposition occur throughout theé area., This difficulty
was recogniZed‘long ago by Coocke, et al. who pointed out that there
was no alternétive to grouping ail the so-called diocritic intrusives
together until such time as some more positive criterion proved tb
be a reliable, and distinctive feature, (1931, p. 109) The problem
is well exemplified in the map—érea, where Cooke and others, (1931,
p. 109) recognize four ages of "older gabbro', and Wilson, but one.
(1941, p. 27) A4s it is frequently impossible to tell, from published
reports, just what is implied by the terms "gabbro!, "diorite", etec.,
all the characteristics of the vérious rocks in the Duprat area,
belonging to this group are summarized.

Rocks of the "oider gabbro!" group oﬁtcrop as sills, dykes
and irregular masses up to cne;half mile thick. The wider, or thicker,
intrusions are very irregular, but narrow dykes and sills up to 50
feet wide have straight and regular contacts. Due to the common sill-
like form of most of the gabbro, and the greenish weathered surface
or the finer grained varieties of diorite and gabbro, considerable
difficulty attends their separation from older andesites, their
"feeder™ dykes and sills, minor andesitic dykes; (see p. 102) and
the "later gabbro" (diabase) dykes. Numerous observations in the
map-area suggest that the following characteriétics are useful in

separating the "older gabbro" from other intermediate intrusives.
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l. Unlike the later diabase dykes, the grain size
in the coarse grained gabbro is extremely variable,
and changes over distances of a few feet. Clumping
of grain 1s noticeable in many places.

2. Both coarse and fine-grained phases are intruded
by numerous pegmatitic segregations, that occur as
pods and dyklets with one straight and regular

—~ o boundary and one irregular boundary.

3. Joints up to 2 inches wide are costed with cellular,
rusty, honey-comb quartz, and iron oxides.

%4, TUnlike the later diabase dykes, the chilled contact
weathers a brown or grey, rather than black, colour.

5. The gabbro is cut by younger phases of the. same
composition, many of which are phorphyritic in
places. These younger phases are regular tabular
bodies, or more commonly highly irregular multiple
intrusives, with successive chill contacts agginst
the preceding intrusive.

. 6. Except where it is quite altered, the fine grained
-5 gabbro can be distinguished from the andesites
: : by the apparent fresh appearance of the broken .
surface - an illusion produced by the texture rather
than absence of alteration.

-~

7. OSmall, discontinuous granitoid aplitic veinlets
~containing some pinkish feldspar zre seen on the
broken surface of some hand specimens.

8. ILven in the narrowver gabbro dykes the. grain size
increases relatively rapidly from the salvedge
to the middle.

9. ©So far as known, the "older gabbro" is the only

intermediate intrusive which has some gradational
contacts with the adjacent rocks.

LITHOLOGY .
According to Wilson, (1941, p. 26) the greater ﬁroportion
of the "older'gabbro" in the Noranda District is a diorite containing
small amounts of quartz. Plagioclase renging from oligociase to labra-

dorite, and hornblende are reported. Within the map-area, beécause
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of the widespread alteration of the plagioclase in these rocks,
they are termed gabbro or.diorite if the ferremagnesian mineral is
mainly pyroxene or hornblende respectively. Accprding-to this divi-
sion there is more gabbro and quartz gabbro, than diorite.
Diorite |

Both the field appearance, and the composition as seen
under the microscope indicgte that the diorite does not differ appre~
ciably from that to the southeast, which has been amply déscribed
by Wilson. (1941, pp. 26-32)

In many places the diorite may be aistinguished from the

gabbro by the darkgrey colour of the wezthered surface, the grey

fresh surface, and the needle-like form of the ferromagnesian mineral.

Arborescent or plumose amphibole is wellideveloped, ant north of
Waite Lake it ranges up to several feet in length. Even in the more
uniform phases}along the centraline of Duprat Township it ranges

up to three inches long. The weathered surface of the diorites is
much smoother than that of the gabbros. Except for an occurrence in

Duparquet Township,

Range II, Destor ri'ownship, and narrowv dykes in
most of the diorite occurs along the east side of the Duprat section,
and north of Noré Lake. In some of the émaller intrusives pinkish
feldspar is noticeable. |

Under the microscope, the coarsé to fine-grained typicél
diorites are seen to be hypidiomorphic 6r ophitic aggregates of
about equal amounté of saussuritized, twinned, plagioclase in partly

corroded laths, and an amphibole which may be either uralite or ac-

tinolite. Quartz is occasionally present and makes up 5 to 104 of
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- the rocks. It occurs in both triangular interstitial masses, ané

in graphic myrmekite intergrowth with plagioclase. The myrmekiﬁe
in a fewtﬁlaces encroaches on the plagioclase, indicating with
little doubt that part'of the quartz is secondary. Accessory minerals
are iong, euhedral prisms of apatite, biotite, pyrite, ilmenite,
and magnetite. Vestiges of sugite, mostly evergrown with uralite,
and having slighfly bent clezvage craéks occur in some slides.

The plagioclase 1s altered to a dense saussurite. Where

determinations of the composition zre possible, the feldspar seems to

-lie in the range Ano_18 to judge from the refractive index and () sign

of the birefrimgence, although extinction angles suggest a calcicity
of about An 39. Biotite forms small reddish~brown:rosettes, and is
not widely distributed. |

Alteration minerals‘are common. They have no shape. They
consist of leucoxene, epidote, chlorite ( - pennine), and a little
sericite, One specimen from Lot 31, RangeIl, Destor Township, contains
a large amount of zoisite in clear crystals, and more calcic plagio-
clase (An;l). The chlqrite ocecur alopg cracks in the pyroxene, and
uralite, but is widely developed in seﬁarate patches between pyroxene
and feldspar.
Gabbro

The gabbroic intrusives differ from the diorites in some
respects both in the hand specimen and their microscopiq appearénde.
Unlike the needle~shaped amphibole in the diorites,'pyroxené in the
gabbro occurs in shorth, stubby, or blocky prisms. This gives the

fresh surface a salt-and-pepper appearance, and the weathered surface
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is dotted with rusty rectangular pits wherevthe pyfoxene has weathered.
Pegmatite phases are not so prominent, and the grein size is more
uniform. Compositional bending is more ccmmon in the gabbro, insofar
as this aréa~is doncerned._Instead of the ophitic texture seen in

some of the diorites, the broken surféce of the coarse grained spe-
cemens has a hypidiomorphic equigranular texture.

Gabbro is more promihent from Range IX, Duprat Township,
northward to the limits of the area. In Range IX and X, Duprat Town-
ship, and on the drag-folded hill, Range II, Duparquét Township, the
gabbro is banded. Dark-green layers half inch wide consisting mainly
. of coarse-grained pyroxene alternate with white weathering feldépathic
bands. Coarser bands up to 6 inches wide in the gabbro contain either
light coloured concentrations off feldspar, or dark pyroxene. The
bands.are generally straight and follow the strike of the contécts.
In Lot 43, Range X, Duprat Township, one outcrop of gabbro displays
banding, intersecting at an oblique angle to, and truncating, earlier
banding.

| Yellowish-green epidote stringers one-half inch wide are
straight or curved and cut the rocks at all attitudes. Thin jcints
filled with white "bﬁll" quertz are common. Veinlets of scapolite
and antigerite striking N, 7Q°’E. south of the west part of the Da-
lembert “iver have been notéd. Ipidote, chlorite, and-amphibole forﬁ
pods up to sevefal feet long. Open wvugs one-guarter to one inch wide,
partly filled with epidote, chlorite and quartz occur in many places.
Mavve axinite has been found along joint planes and generally disse-

minated through the rocks, west of the Macemik Highway north of the
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Destor Lake lumber road, and also at many points in Duprat Town-
ship. The joint coatings, cavity minerals, and veinlets all testify
to the late hydrothermal actiﬁity associested with the gabbro.

The typical gabbro, under the microscope is seen to consist
of a variable proportion of coloured minerals slightly in excess of
feldspar, all of which are covered by, or interspersed with a mass
of alteration products such as those found in the diorites. Pyroxene
is the prominent miheral, and makes up to 45% of the rock. The plagio-
clase is more or less completely alfered to a fairly coarse '"gsalssu-
rite" containing epidote, amphibole, quartz, fresh albite, actinolite,
brownish stains, opaque material, and microlites of zoisite. To judge
from the amount of dark constituents, which mgke up to 60% of the
rocks, the gabbro nust have been at least normally basic, but though
calcic plagioclase is to be expected, determinations on some of the
rélatively unaltered interiors of saussuritized grains shows that it
has a composition of sbout An3. In-some élides, chlorite areas adjacent
to feldspar fill corroded embayments in the albite. The pyroxene,
which is augite (?), pigeonite, or diopside, varies in its degree
of preservation. The pyroXene is variably overlain by a bastitic acti-
holite, or partly altered to chlorite, with which smalliamounts of red
biotite are associated. In some slides thé only alteration undergone
by pyroxene, is the filling of the cracks ﬁith antigorite and carbo-
nate. Small masses of epidote occur in the uralite growths. Apatite
is relatively scarce in the gabbro. It occurs enclosed in all the
other minerals. Opaque accessories noted are altered ilmenite, in

graphic intergrowth with chloritized amphibole, and some pyrite.
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Quartz Gabbro, and Yuartz Keratophyre

In Range iX; Duprat ?ownship, at several localities along
the Dalembert River Township, and on islands in Dufresnoy Lake,
Very -quartzose, fine to coarse-grained gabbro has been noted. These
rocks weather a little lighter than the other phases of the "older
~gabbro", but have the same generally brown speckled and pitted sur-
face. ?he fresh surface is a light speckled green colour, fairly
hard, and it displays glassy quartz up to 1 mm. across. 4 medium
grained specimen from Lot hh3 Range VIII, has the c§mposition; saus-
suritized plagioclase, 40%; pyroxene 30%, quartz 5 to 10%; and the
remainder actinolite, epidote, chlorite, calcite, apatite, biotite,
secondatry quartz, and opaque oxides. The feldspar which occurs in
idiomorphie, tabular crystals ranging from O.2 mm. to 2 mm. across
has an indeterminate composition. The low refringence and (4) bire-
fringence suggesfs that it lies in‘the albite—oligoclése range.
Augite, though fairly well preserved in plates moulded around the
plagioclase laths, is cut by veinlets of antigorite, and in a few
-‘places is altered to bastite (?). Tramolite, and actinolite are
invariably associlated with a little biotite and chlorite, suggesting
that all these minerals were derived from the pyroxene. Calcite plates
pantle water-clear quartz occurring in rounded and reentrant grains.
Quartz also occurs as angular patches interstitial to the zltered
feldspar, and in a graphic myrmekite growth with the feldspar. The
myrmekite has the cuneiform éppearance.in places common to growths
of potassic feldspar and quartz, but optical tests show that it has

" a (4) birefringence in the altered feldspar sections, which, allied
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‘with the ssussuritic appearance of the feldspar, suggests that

the feldspar is more likely plagioclase.

The quartzose gablro grades into more siliceous rocks,
containing an e#en lafger percentage of guartz, much of which is in
myrmekitic'intergrowth with plagioclase. The ferromagnesian mineral
content is correspondingly reduceé. fhe examples studied occur on
the drag-folded hill, and around the Dalembert River, west of Lake
1, Duparquet Townahip, but it is quite possible that they occur
at»other localities of important gabbro intrusion. That the rocks
are prdbably silicified equivalents of the "older gabbro! is sug-
gested by the close resemblance to the transitional quartz-gabbros
described above, and their occurrence as scattered outecrops within
broad belts of gabbor. In thin section they appear to be composed
of about 66% altered sodic plagioclase and quartz, mostly inter-
growvn, and about 34% Pyroxene, biotite, hornblende, magnetifé and
alteration products. The pyroxene makes up to 25% of the rocks.
Secondary apatite i1s prominent but constitutes a megligible percent-
age. It occurs in quartz, chlorite, and within the graphic myrmekitic
intergrowth of quartz and plagioclase. The proportion of the quartz
and plagioclase involved in intergrowth 1s variable, and where the
feldspar is free of quartz it occurs in stubby euhedral crytals,
embedded in slightly smaller ferfomagnesian minerals and their alte-
ration products, These rocks have béen- named quartz-kerétophyres,
as they approximate these rocks described b. Holmes as albite-oligo-
clase rocks containing some pyroxene, and having an orfhophyric ground-

mass. (1923, pp. 131-132) ?he hornblende present is obviously derived
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from the pyroxene. Some actinolite occurs in fibrous blades. Epidote
and clinozoisite form euhedral crystals, Biotite forms up to 5%

of the rocks. In the myrmekitic varieties it is invariably found

with amphibole.in the altered plagioclase of the intergrowth. Plates

and stringe of carbonate cut across the myrmekite, and penetrate
saussuritized plagioclase. Skeletal magnetite encloses some of the

myrmekite. The siliceous nature and coarse grain of these rocks aid

materially in illustrating the possible sequence of formation of the

alteration minerals, and thus provide some clue td the elucidation
of the metamorphic'puzzle'of the map-area. »

That the graphic myrmekite is the reéuit of replacement
of sodic plagioclase by later quarﬁz is evident from; (1) tﬁe way
in which the infergroﬁth penetrates the long side of plagiociase lathsg
(2) the way contiguous, corroded ends of plagioclase crystals are
surrounded by intergrowth, and penetrated by gourd-shaped canals con-
taining the growth; and, (3) the presence of blobs of quartz within
the laths. Assoclated reaction of the original plagioclase is shown
by the clear, thin albite rim that surrounds some of the euhedrél
laths of saussurite. Although there may be no great time interval
between the introduction of the different alteration‘products, the
following sequence may be established from the relationships in thin
section: =~

1) Introduction of quartz in solutions sufficiently volatile
for the formation of late apatite, and myrmekite.

23 Reaction and corrosion of the plagloclase.
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3) ©Saussuritization of the plagioclase (excluding the
theoretical possibility that the feldspar was first
altered, and then intergrown with later guartz without
losing its euhedral form).

4) ILater introduction of carbonates (calcite) and quartz
and albite, forming little veins cutting across all
other products.

The significance of the pene-contemporaneous formation
of the saussurite-carbonate—albite alteration will be mentioned in
connection with the regional alteration. (p. 223)

Variation Within a Gabbro Sill

A section of a vertically dipping gabbro sill in Range XX,
Lot 49, Duprat Township, is exposed from wall to wall. The south
(lower) side weathers a light buff, which grades to a dark brown on
the north side. The colour of the fresh surface does not change so
perceptibly, but, ranges correspondingly from light to dafk green.
Three thin sections of the gabbor taken from the 1eucocrafic-€bottom)
member, the transition zone and the dark member were examined. The
light coloured gabbro consists of quite saussuritized plagioclase
and relatively fresh diopside. The latter is out by chlorite veinléts
( ¥ pennine ).fhe alteration products olinozoisite, sericite and
1eucoxene'afe rare, The rock is cut by quartz-albite veinlets. In

the transition specimen there is no furhter change in the feldspar,

but the amount of pyroxene diminiches, and the chlorite channels in

it are correspondingly.wider. In the dark coloured rock at the top
of the sill, the pyroxene content is about the same as in the pre-
ceding slide, but it contains reddish brown biotite as well as chlo-
rite, now in broad branching, dendritic cracks. The plagioclase laths

are discernible by their cﬁtline only. They contain biotite, much

epidote, and fine scaly brown products.



=75 -

If the differences in alteration reflect differenceé in
therriginal composition of the upper and lower parts of the sill,
brought about by slight gravitative differentiation or rising vola-
tile constituents, our conception of the age of the gabbro must be
radically changed for the sill would have had to be emplaced and
altered before tilting. Since apophyses of édjacent gabbro sills cut
across the strike of the vertically dipping pillbw lavas and are
not sheared so far as can be seen, this does not seen 1iﬁe1y. It must

be concluded that the gabbro was intruded and altered after folding

took place. The changes could have been brought about by autometa-

morphism during cooling but it is difficult to account for the pre-
ferential development of biotite near one vertical wail of the sill.
The phendmenon was not observed in other biotite bearing sills of
the area.

Younger Members of the Gabbro Group

Later non-porphyritic members of the gabbfo have chilled
contacts against the earlier phases, but are similar in composition

and degree of alteration. Ophitic and diabasic textures are more

- pronounced due to the finer grain of these intrusives, many of which

are nagrover.
Porphyritic dykes containing yellowish phenocrysts of pla-
gioclase up to 6 mm. across have feen'observed. These dyklets are
up to one foot wide, and have a felsitic base. The matrix is so
altered that little can be learned from thin section examination.
Coarse-grained pinkish aplitic dyklets less than six inches

wide have been observed in north Duprat Township. Because the feldspars
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are so altered, it is impossible to ascertain whether the pink
colour is due to the presence of potassic feldspar. The' proportion
6f the minerdls and the type of alteration they have undergone are

similar to the main gabbro masses.

Field Relations of the Gabbrb Group -

The larger dioritic bodies, as seen in plan on the mapsl
show both éonformable and cross~cutting relationships, such that
there. seems tobbe little: doubt that the diorite is truly‘intrusive.
On the other hand, the gradational nature of some of the diorite
or gabbro contacts is very peculiaf, and is open to several inter-
pretations.

Gradational Contacts ¥

Along the wesf margin of the diorite in Lot 60, Range
VII, andesitic lava grades directly into what appears to be diori-
tized andesite, and thence into diorite. That the adjacent rock was
originally andesite is shown by the presence of small amounts of
breccia and amygdules up to 6 inches in diameter, filled with chlo-
rite. Thé rocks are cut by large masses of pink quartz and epidosite
masses up to 6 feet in length.- ‘

In Lot 61, Rangé X, Duprat Township, gabbro adjoins pillow
lava., There is no chilled contact and the gabbro contains curved
bands resembling the concentric lamination seen inside the pillows
of some andesites. Further north in the same locality the weathered
surface of the diorite ié distinctly irregular. Biliceous curved frac-
tures enclose lenticles that are much whiter, finer grained and

more siliceous then other parts of the rock. It is thought that these

= am e = am me e

see for example the Waite Sheet No. 4554, 1939, Geol. Sur. Can..
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enclosures are altered breccis, not completely transformed to
dioritic rock like the containing matrix.

4t the intersection of the Dupraf Township centre-line
and Range Line VI-VII, no contact can be placed between the diorite
and andesite. 4 thin section of rock from the transition zone
resembles the common quartz-diorite. The plagioclase looks fairly
fresh, and is dusted with brown dots. Chlorite vesicles are noti-
ceable. | _ | |

North of the Fourcet Creek road on the south side of the
large swamp,'there is one outcrop of coarse-grained diorite that
grades insensibly into pillow " lava " in which the textures are
SO well_preseived,'that top determinations are possible; yet the
grain size'within the pillows ranges up to oné—quartep inch in
diameter.

All of the features mentioned above suggest that at certain
localities édjacent to intrusive masses of " diorite and gabbro " ,
intermediate volcanics have been " dioritized ". Alternatively, all
the " gabbro " at these iocalitieé‘may be metamorphosed andesite.

Sharp Contacts

fhe constacts between rhyolite and gabbro are sharp and
unambiguous. %he gabbro commonly has a chilled margin.

Where fhe gabbro adjoins brecciated andesite, the contact
is nowhere more than a thin yellowish line, and the shill is not
noticeable, In places the contact cannot be locazted by a 1ine; but
only by differences in texture and colour of the weathered surface

of these rocks. In a few places the contact between diorite and



- 78 -

breccia is obscured by deformation, and numerous cracks along

the contact are filled with white quartz.

Quartz-4mphibolite

| | Amphibdlitic rocks tentatiVely included in the " older
gabbro " group intrude sheared rhyolite in Lot 27, Range I, Destor
Township. Large masses of pyrite occur along the oxidized contact
of the two rocks. The intrusive is mainly a medium grained melano-
cractic quartz-hornblende rock, containing a widely variable bno-
portion of pink feldspar. At one point on an outcrop the feldspar
and quartz content increase so greatly that over a distance of ten
feet the rock is a wﬁite weathering granite with little or no dark
mineral, 4 few apophyses of the granitic material invade the rhyo-
lite. Elsewhere there is very little féidspar in the rock, which
consists mainly of gleaming black crystals of amphibole and glassy
quartz, with an uneven texture suggesting that te rock is brecciated.
It is possible that the composition of ‘the intrusive was conseder-
ably altered by the inclusion of basic material. Chlorite and car-
bonate coatingg were observed along a fracture plane in a pit in
the intrusive.

This highly variable rock, grading from granite to quartsz
amplibole is-grouped with the " older gabbro " on account of its
variability and average ihtermédiate to basic composition. It is
quite possible however that the.rocks are related to (1) the later
Lake Dufault granodiorite described by Wilson (i9h1,p.32), or (2)

to the Lake Dufault intrusive complex or the Cléricy granodiorite
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described by Cooke et al., (1931, pp. 118-125) or (3) that it
is a basic phase of an uwnexposed major granitic complex such as
the Flavrian granite, all of which have a considerable number

of highly variable amphibolitic intermediate phases.

Age of the " Older Gabbro "

Cooke has poinfed out that thére is muéh more older
gabbro in the western Townships of Abitibi, such as Dasserat,
Hontbray, etc., and that the igneous activity apbarently dies
cut about 25 miles north of Opasatika Lake, and 30 miles east
of the Ontario provincial boundary. ﬁe also points out that al-
though none of the gabbro has been seen to intrude the Temis-
kaming (type) conglomerates, the structural relationships (1931,
pp. 108-110) show that it cuts actoss the folding involﬁing the
Keewstin and Remiskaming rocks. It has been pointed out in the
introduction to this thesis that this conclusion may be subject
to some revision (p. 12) due to the more recent opinions concern-
ing the age of the folding of the Temiskaming rocks. In Duprat
r-'L'cmrnsh:i.p, the gabbro has been shown to be later than the folding
which deformed the lavas of the Abitibi Séries.

However it is possible that some of the gabbro lying
in the extreme north east part of the map-area, does not Eelong~
to this age group at all. Eere the rocks coentain mofe calcic
feldspar than has been noted elsewhere. They lie near the
- boundary of Cooke's areal limitation of the occurrence of the

'" older gabbro ". According to Bannerman, this gabbro is merely
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a coarse-grained equivalent of the Keewatin extrusives. (1940,
map) He aistinguishes this gabbro ffom a later gabbrvon the
basis of the latter's association with pyroxene and pefidotite
(19HO, p. 20) Bannerman ststes that the older of the two gabbros
is chilled oﬁ quartz-porphyry, but its relationship to the Du-
parquet conglomerate is in considerable doubt. Whereas Bannerman
considers the gabbro.to be yo nger than the congiomerafe, Graham
working to the west of the lMacamik highway, found that it appears
to be older. If it is indeed older than thé conglomerate, it pos-
sibly belonrs‘to the gabbro group described by the writer from
the Dupérquet section of the map-area. Granting this assumption,
the existence of a gabbro must be recognized that is older than
the Temislkaming type cbnglomergteiin Duparquet ?oWnship, older |
than the main fauiting assoclilated with the Porcupine-Destor " break)
yet4younger than the main folding or the sub-Temiskaming rocks.
ObviOusly therefore, if this assumption which appears reasonable,
is granted, the Temiskaming rocks have been involved in some
folding, however gentle, which is superimposed on the previously
folded volcanic rocks;'and a period of intrusion separates the
two periods of deformation.

It has been noted that in the north of the map-area, the
gabbro is more prominent than Wilson's diorite. Although it has
sill-like form, the crenulate segrégétion banding observed in the
gabbro on thedmg-folded hill clearly shows that the intrusive was
drag-folded with the adjacent tuffaceous, agglomerate. Thus if

the numerous gabbro sills traced northward, especially up to
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Range IX, and X, DupratlTownship are of the same age as the
ubiguitous diorite and gébbro mapped by Wilson from the north
part of Rouyn Township northward, then the age of the whole group
may be placed nicely between the earlier folding of the Duprat
volecanics and the cross~folding induced by dislocations subsidiary
to the Porpupine—Destor;” break ", |

This conclusion is based entirely on petrographical
-charaéteristics of the " older gabbrb " rocks throughout Duprat
Township and cannot be r egarded as firmly supported. Should it
ﬁrove to be valid throughout this 13 mile section mapped for the‘

first time in detail, the presence of sheared or unsheared gabbro

should be of considerable assistance in dating the north-east
ofé—bearing faults in southeast Duprat Towﬁship, and Dufresnoy
Township with respect to the major faulting and mineralization
along both the northern and southern " breaks " ?t is significant
to note inithis connection thathilsoh has described both highly
sheared, and unaltered galbro along some faults in the map-area.
(1941, p. 30)
Summary

| ihe " older gabbro " withiﬁ the Duprat area comprises
a group of highly variabie medium to coarse grained rocks, consist-
ing chiefi&vof pyroxene gabbro, and hbrnblende diorite but grading
in places to granodiorite and even albite granite. Various phases
cut each other. The group is probalby all of the same age, later
than the folding of the Abitibi Series, but earlier thén the main

period of faulting. The conclusions are based on petrographic evidenc:



vﬂﬂ> | ‘ | fx) ' - ?) o - “)_

TABLE IV

PRINCIPAL CHARACTERISTICS OF THE "QLDER GABBROQ'" ROCK TYPES IN THE MAP-AREA

'Appearance of '4ppearance of 'Mode of 'Field Cha- 'Microscopical
Rock Type 'the Weathered 'the Fresh Sur- '"Occurrence 'racteristics tand Other Cha-
'Surface 'face ' ! 'racteristics
1 ! 1 1 1
gabbro 'brown, pitted 'speckled, 'dykes, sills ‘'uniform surface'equigranular tex
! 'green-: 'irregular ! 'ture apatite
! ! 'masses ! !
! t 1 1 _ !
'dark grey, smooth 'grey 'dykes, sillé 'prominent amphi+dephitic to hypi=-
! 1 1

diorite
!

t
1

quartz gabbro 'buff, pitted
1

11t

quartz-kerato- 'buff, pitted
1

phyre
1
1

albite granite 'white
1
!
)

quartz-amphibo~'dark grey
lite '

t
!
1
t
1

!

1

1

'1light green,
'speckled

1

tgreyish-vhite

'sugary texture

!
1
'pink
!
1
!

'grey to black
. o

- e = en s
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'irregular
'small masses
1

1

'irregular

Tlenses
]

!
!
LN
!

'bole neéeedles,
'pegmatitic
'phases

1

'visible quartz

- es T s e e e e -

'diomorphic tex-
'ture, such apa-
'tite.

t

'minor graphic
'intergrowth
!

thypidiomorphic
Ttexture myrmeki-
'tic intergrowth
1

1

'grades to diorit
1

e
!

'amphibole up to!

'1' long and so

'abundant in plad

‘ces that the

*ock is bhlack
1

1

1

_28_
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Fufther investigation of the "older gabbro" by spectroscopic analysis
is recommended in the hope that some slight difference.in the content
of trace elements, may be related to the field and petrographic cha-
rabteristics of any particular member of the group over a wide area.
The rpincipal characteristics of the members of the "older gabbro"

group are aummarized in Table IV, .

Dunartz and Feldspar Porphyry

Major intrusions of quartz and féldspar phorphyry occur
only in the‘northern part of the map-area, nbt far south of branch
faults extending from the Porcupine-Destor "break". They ére a rela-
'tively minor manifestation of greater igneous activity closely as-
sociated in space and time with the main fault zone to the north.
The characteristics, and the many variéties of these po:phyrics have
been well described by 0'Neill (1933, pp. 89-91). Bannerman (1940,
pp. 11, 18) and Graham (1945, pp. 11-12, 1946, pp. 13-15, 1947, pp.
'12-13, 1948, pp. 64-68) in other localities, and the éegcfiption
here refers only to the iimited extent of porphyry observed in the
area.

Both the quartz and feldspaf porphyry are white weathering
rocks, but where they are sheared or otherwise altered, they weather
brown. Purplish to reddish patches in the rocks, especially near
cracks, may be due to the oxidation of spangles of hematite. The.
fresh surface of the rocks is a sub-vitreous sea-green colour, on
which phenocrysts of plagioclase or guartz up to 5 mm. long are

visible., In the feldspar porphyry, the albite phenocrysts (Anl 4)
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are fairlylclear, but they are traversed by cracks containing
elongated patches of greenish epidote, and some of them are

are dusted with fine brown dots. Rarely, they are clpuded by
flakes of sericite and carbonate. Quartz phenocrysts in the feld-
spar porphyry, are-generally clear énd whole, but some have'hazy
boundaries. 4 granular intergrown mixtu:e of two minerals, pro-
bably quartz and feldspar fill reentrants and gourshaped corro-
sion pavities‘in both quartz and'feldspaf phenocrysts. The pro-
portion of quartz and feldspar phenocrysts varies widely, even
over the range of a sﬁall outcrop, éo that the petrographic

types cannot be easily mapped, but phenocrysts do not méke up
more than 15% of the rock. The groundmass, is a fine granular
intergrowth of quartz ané-feldspar, vith feldspar predominating,
butvin the féldspar porphyry there are spherulitic intergrowths
of qﬁartz and albite. Micrographic growth of these minerals may
form a large portion of the matrix. Small tabular laths of albite
afe arranged in rude flow lines that band round the lzrgér albite.
Accessories in the matrix are apatite in stout, yét broken, prisms,
and a small amount of an opague oxide (ilmenite?). Alteration
products attain a diameter of no more than 0.002 mm, ' They consist
bf'brownish—yellow epidoté; green amphibole intergrown with seri-
cite, some actinolite, hematite, plates of calcite, very little
chlorite, and a greenish mineral with s réffactive index greater

‘

than quartz, and a variable birefringénée, possibly a green (chrome)

i

mica., Veins of calcitelave been noted cutting across feldspar crys-

tals, and granular quartz-albite veinlets tréverse the slides..
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Crescentic pcds of granular quartz have been formed in some
places. 4 few pods have a quartz rim and calecite centre, or

rarely an' albite rim, and calcite centre. v

ne large opague
crystal was noted, in which carbonate occupies cavities. Though
ﬁuch of the carbonate may be calcite, one specimen of brownish
weathering porphyry contains such a large amount of ferrous

carbonate that the texture is obliterated.

?he corrosion of the quartz phenocrysts, the ‘replace-
ment of parts of the rock by carbonate, quartz and sodic plagio-
clase suggest that the porphyries have been altered by hydro-
thermal solutions derived from an acidic, late-stage solution
of the porphyry‘magma itself. The activity‘of éuch solutions in .
"porphyritizing" many types ofvcountry rock in the vicinity haé_

been described by Graham. (1948)

Age of the Porphyry

| Near contacts, and in narrov bodies, the grain size is
correspondingly finer, and the characteristics of the rock do
not permit easy distinction from intrusive rhyolite dykes, which
the writer has found cutting older rocks in the district, espe-
cially within the rhyolite belts west of the Macamik Highway,
gand in Range II, Destor Township. The proximity to the "break" -
suggests that all the acidic porphyrics are genetically related,
and contemporeneous with faulting which may have occurred over

a considerable interval of time. The irregular manner of intru-

sion along fault planes, shear zones, and the shearing present in




- 86 -~

many of the porphyrieé all show the close reiation with faulting.
‘4s there is no essential difference in thin section between the
fine~grained quart:z and feldspar porphyry, and the rocks described
as intrusive rhyolite further south, some of which are most pro-
bably connected with volcanic extrusives, it is possible thaf
only onw age groupﬁof porphyritic intrusives exists in the north
part of the ares, and that here the rhyolite dykes are actually
much later porphyries. Alternatively two or more intrﬁsives of
different ages exist, and they have been confused in places, The
irregular shape of the intrusive porphyries, and their sheared
nature does not positively distinguish them from rhyolite’dykes
because the latier are knovn to be both irregular and deformed
in places. The only certain critericn is that thick bodies of
the porphyry have coarser grain“than bodies of rhyolite of cor-
responding sizej; and of course certain variants of the porphyry
are distinguished by the presence of such unusuidl minerals as
green mica, etc. | |

East of the Macamik Highway, in the Lépine Lake area,
are two types of rhyolite intrusive as well as quartz and feid-
spar porphyry, thet, so far as can be judged from the descrip—
tions by Hannerman (19%0, pp. 10-11) are all slike in composi~-
tion and textute. West of the Macamik Highway, no rhyolite in-
trusions are reported by Graham, but "he describes four types
of quartz-feldspar porphyry (1948, p. 66). According to Graham,
micrographic feldspar porphyry, of the type occurring in the
ﬁriterfs map-area, is the oldest of the.porphyry sulte, and it

is interesting to note that *this porphyry most nearly resembles
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'many of the rhyolite dykes to the south. Graham states that the
porphyries are the youngest intrusives (except for the diabase
dykes), and he categoricélly denies the existence of any por-
phyry older than the Duparudet conglomerate. This conclusion

is consistent with Graham's contention that the so~cé11ed, long~-
‘discussed "porphyry conglomerate" in Duparquet Township is in
reality an angular fault breccia along the contact of older se-
diments and a younger porphyry, which mixed with breccia pro-
duced, (1947, p. 11) but the conclusion cannot be reconciled with
.the presence of porphyry fragments in the conglomerate east of
the Macamik Highway, reported by Hannerman, (1940,~p. 12), and
feldspar porphyry in the agglomerate of the present map-area.
Bannerman held the view therefore that there were two porphyries,
and older one, which was the source of the conglomerate pebbles,
and a younger feldspar porphyry, which resermbled the bostonite
porphyry of O'Neill in many respects. (1933, pp. 90-92). O'Heill
states that it is pracfically certain that the local porphyries

" in the Duparquet area are younger than the conélomerate, but older
than the east-west shearing, or the bostonite porphyry.

There seems to be no reason why the conclusions of &ll
three'workers just cited are not ¥alid in some réspects. Although
the Duparquet conglomerate does not occur in the area, the coarse
porphyries resemble those described by 0'Neill and Graham, which
are younger than the sedements. The older porphyry of Bannerman
which was the source. of the porphyry pebbles in the conglomerate,

may have been derived from some distance away. The only question

in doubt is that regarding the rhyolite dykes in the area. Since
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Graham has shown that there are four ages of porphyry, all post-
Duparquet conglomerate, it 1s possible that some of4the rhyolite
dykes of the writer and Bannerman; are really a fine-grained phase
of the porphyry. In this respect, the remarks,of O'Neill concer~
Vning the existence of a fine-grained grey rock, which was first
thought to be rhyolite, and later known to be an intrusive with
rare, small, phenocr&sts of quartz, that he classed with the
porphyries, are interesting. These statements further support

the possibility that there has been some confusion regarding the

age and kinship of some of the finer-grained dykes.

THE FLAVRIAN GRANITE COMPLEX

Occurrence and General ﬁield Description
| The Flavrian granite complex is an assemblage of high-

1y4variable siliceous rocks, outcropping within Duprat Tovmship,
over an area of 20 square miles, extending from Nora to Flavrian
Lakes in the southwest corner of the map-area, which lies near
the middle of the section of the granite exposed in plan. fmong
the major intrusives of the area, this complex stock is perhaps
the most important, for it is the host rock for\sufiferous guartz
veins, exploited at the Elder and Quesabe Mines, within the com-
plex, but slightly outside the map-area. |

| Where viewved from a distance, the weathered surface of
most parts of the stock varies in colour from white to pink with
an unifornity that belies its highly variable composition, and it
weathers into smoothly rounded forms with crests trending a little

east of north. 4t closer range the white surface appears to be buff
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coloured, or darker and more variable.

The roclks are cut by many joints which, though apparently
striking in'all directions, appear on study to have a systematic
orientation, as mentioned beyond. (p. 193) Joints are filled with
quartz, aplite, and basic to intermediate dykes. Quartz also fills
narrov irregular veins, and has been noted in veinlets with feld-
spar and chlorite. At one locality in Lot %0, Range I,.the graﬁite
contains reddish-brown weathering soft pods up to one foot in dia-
meter that contain specs of pyrite in a base of chlorite. Epidotic
joint fillings er veins are common. Spots of chlorite up to several
inches across have been noted, as well as some black hematite in
veinlets, specularite joint coatings, and yellowish molybdite staims
south east of Lake Lebrun.

_Pegmatitic patches seem to be extremely rare, and no
pegmatite dykes have been noted. There are however, abundant aplite,
lamprophyre and granite dykes cutting the complex, and the border
rocks up to one mile away. Quartz diorite dykes were noted in one
place, and the stock is crossed by seven diabase dykes.

Iithological Divisions

The granite complex was described by Cooke, James and
Mawdsley (1931, p. 127) as being " rather monotonously alike in
composition ", throughouf. They classed it with the granodiorites
on account of its lack of pegmatitic phases, and altered feldspars,
but state thaf it has a highly siliceous composition. In 1937,
Gussow, published the results of investigation of several granites

in the 4bitibli region. He described the Flavrian ‘'granite" as an

albite~tonzlite, which could be conéidered a s%lidifiedigquivalent
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of the border phases of the Palmarolle and Taschereau massifs,
vhose centres are potassic. (1937, p. 147). Robinson, and Mac-
kenzie, investigated the parts of the Flavrian complex in west
Duprat, and Beauchastel Townships respectively. (19%0; D. and
1941, p. 12 resp.) They both pointed out that from the mineralogi-
cal point of view, the rocks are quarfz—bonalitesQ as classed by
Guséow, but they recognized the general usage 6f'the term gran04

~ diorite. They report no intrusive contacts'within the areas exa-
mined. Wilson referred to the eastern edge of the Flavrian mass,
along the border of thé Amulet map-sheet, as an alaskite (albite-
granite) and teported the assimilation of many rhyolite fragments;
(1941, p. 34) Kindle, who mapped part of the granite.immediately
south of the present area, divided the granite into alaskite and
granodiorite, the latter containing less quartz, a little horn-
blende, and albite, as in the alaskite. (19%1, pp. 3-4) No intrusive
contacts between the two divisions were reported. “

This brief résumé serves tolshdw that in spite of the
previous attention directed to this rélatively small granitic sotclk,
there is no unanimity of opinion regarding either the nomenclature
or the composition of the éomplex as deduced from‘the areas ekamined.

Field Divisions

In field mapping, the "granite" was divided into three-
parts by the writer. Of the first two divisions, the one contains

considerable accounts of ferromagnesian minerals and is correspond-

i

ingly darker™ than the other, which weathers pink, and contains

= me pm o S em ew Gm me e

1  Throughout the Noranda district, dark-looking siliceous rocks,

containing visible amphibole and quartz are frequently termed"

granodiorite" or quwartz diorite, though they rarely contain cal-
cic feldspar. '
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large.amoun s of wvisible qﬁartz. The thifd division included all
the "granite" containing recognizeable fragments entrapﬁed in the
magma through stoping or other causes. (see Fié. 22, p. 163) This
lgneous breccia forms‘a considerable parf of the comﬁlex in plan,
and could not be neglected on the map A, which shows that it occurs
in a'ﬁew.places along the eastern border, but also at points well

within the border, suggeéting that the "granite' has been barely

unroofed.

Phases of the "Granite!

To some extent, the field divisions of the granite are
related to cifferent petrographic phases, From the selected speci-
mens examined, the lighter, pink-weathering division of the granite
includes quartz-tonalite, as suggested by somé of the workers men-
tioned above, and alaskite. The darker, more hornblendic rocks,
are mainly various‘proportions of albite-cguartz-diorites. Unfortu-

natély, among the 20 sections examined, there are nearly as many

" varieties of rock as specimens collected, and the complex is not

"monotonously alike". The writer's observation over the greater
portion of fhe complex suggests that the phases are irregularly
distributed, though the eastern border appears slightly more basic
than the centre, and although the complex is unusually well exposed
(35% outcrop), at only one locality was an intrusive contact noted
between parts of the mass. These features suggest that the complex
is decidely inhomogeneous, and that the symmetrical distribution
of phases noted by Gussow -in some of the other 4bitibian grénites

is &bsent.




-9 -

Quartz-Tonalite

The bulk of the "granite" from the horthern part of Range
VI, to the south boundary of the map-area is a white to pink weather-
ing coarse-grained rock in whigh quartz grains up to 5 mm. in dia-.
meter, pink feldspar, and a small amount of dark-green hornblénde
are visible. Parts of this rock correspond to the tonalite of Gus-
sow, whose analyses are 1isted_in'Table V, on the foloWing page.
(1937, pp. 145-146) ‘he pink colour is due to.the tint of the
- plagioclase, andvnot to the presence of orthoclase. Hand specimens
reveal an irregular grain size and fexture on the Broken surface.
Here and there the grain size varies abruptly from one-quarter inch
to one milimetre over a distance of 2 mm, suggesting partial assi-
milation of parts of the same rock previously consolidated, or ex-
traneous fragments. The fiﬁer grained areas are similaf in com- |
pbsition to the coarser. The'best examples ofbthe characteristic

rock type occur in the west part of Ranges I-IIT.
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| TABLE V
ANALYSES OF THE FLAVRIAN GRANITE COMPLEX

Component R ' : II I1I
0, 73479 72,06 7. 89
A1203 11.83 12.03 13.27
' Fe203 0.72 1.59 | 0.36
FeD 4,18 +.08 3.65
g0 0.62 0.73 0.40
Ca0 2.21 2.47 1.15
Na 0 3.9% L.19 1,25 |
K50 0.85 0.58 0.37
50 0.90 1.30 1.22
H,0 0.40 0.20 6.03
00, - - - - - 0.78
Ti0, 0.39 0.36 0.22
PO 0.09 0.13 tr.
MnO 0.07 0.08 tr.
P 6.01" 0.01% - -
S tr. tr. tr.
Total 100.00 99.83 100.59

I. Biotite. quartz-tonalite, pit. Lot 37, Range II, Duprat Township. Analyst.
W. H. Herdsman.

II. idem. from pit in Lot 28, Range X, Beauchastel Township.

LII., Slightly altered Powell granite, Rouyn Township, 1,000 feet east of the -
Rouyn-Beauchastel Township Line, and 2,000 feet north of the Nipissing

Central Railway. &nalyst. R.J.C. Fabry (Wilson, 1941, p. 35)

St B By But oy T S Gy e S

1 determined be Gussow.
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ihe source pit in Puprat Township was not seen, but
samples taken from the general wicinity are characteristiec of the ¢ -
description given by Gussow. The normative minerals and the classi-

fication according to the C.I.P.V. system are given in Table VI-

TABLE VI

. NORMS

Mineral _; 1a , 1la
quartz 39.26% : 36.87
orthoclase 5.03) %.E§>
albite | 33.30 an 2 35. an 2
anorthite 10.41) n 23 11.46)
diopside 0.59 0.27
hypersthene 8.12 7.53
magnetite ' 1.0% 2.31
ilmenite 0. 7% 0.72
apatite 0.22 0.31
Total ' 98.71 | . 98.3Y4
Symbol 1.3.2.4 - 1.3.2.5
Name . Alsbachose ~ Yukonose

(near Yukonose)

_ The quartz-tonalife, as estimated by approximate Rosiwal
analytical procedure in thin section, consists 6f about 63% plagio~
élase, 20-22% quartz and 14-16% ferromagnesian minerals, maihiy_
hornblende. Epidote occurs in very small amounts. Sphene, magnetite,
and apatite are scarce accessories. Small zircons wefe detected
by the fluorscope.
| The quartz content is considerably less than that.indi-
cated by Gussow's analysis, but as the rock is fairly coarse grained,

& considerable error may enter the Rosiwal procedure. Biotite was
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not observed-in this phase of the stock, and among 20 sections
taken from vérious‘ﬁhases, it seems to be an extremely rare
constituent. The plagioclase occurs in large, tabular crystals,
twinned on various laws,,and'slightly deformed. The centres are
invariably saussuritized to some degree, and contain small grains
of epidote, hornblende, and white mica. Hany of the crystals are
strongly zoned. (Fig. 17) The composition of some ihner zones

is Anlh' and that of outer zones, as sodic.as.Anu, but zoning

commonly ranges over only 2mol. % from 4n ihe outer edge

14-12° |
of the zoned plagioclase is crenulate, and in places it 1s pene-
trated by a quartz full of inclusions. Optical determinations on
some plagioclase show that it is (-), and has a composition.An26_31,
but so far as known, no indices are greater than Canada balsam.
o potash feldspar was detected, and fluorescent tests for adularia
‘at low temperaturés are negative. )

| Quartz grains hayge irregular crenulate edges. Between
neighbouring grains of the quartz, narrowlgaps ére occupled by
_polysynthetically twinned plagioclase, hoenblende, and epidote.
Apatite forms euhedral prisms, many Qf which are partly enclosed
in euhedral masses of magnetite in the feldspar crystals - suggest-
ing a normal sequance of crystallization. Some hornblende is also
ihcluded in the magnetite. |

The most striking feature of this rock is the illustra-

tion in thin secfion of the variable grain size observed in the
hand specimen. Figure 18, shows a fine-grained part of the tonalite

and the rapid change in grain size to adjacent coarse grained

tonalite.




The rock name tonalite used here 1s in accord with
the usaée of Tyrrell (1929, p. 113), and it agrees fairly well
with the deseription by Harker (1923, pp. 68~69j of tonalites
from the type locality, which contain idiomorphic, striated,
zoned plagioclase, fairly plentiful quartz, magnetite, and horn-

blende or biotite.

Alaskite

Pink weathering alaskite is included within the'sec-
tions delimited on the map 4 as tonalite, on account of the small
scale uSed, and the difficulty in separating the two phases by
field appearance during the survey. Like the tonalite, the rock
weathers pink, but the broken surface is a lighter colour grading

to white, and has a fresh, -sugary appesrance. Vugs of epidoteg

coarse~grained quartz, and pink plagioclase mey be seen in. the

hand specimens, and on particularly smooth surfaces, the graphic
intergrowth of quartz and feldspar, which is common in some spe-
cimens. An anslysis of Wilson'é alaskite, from the east margin of
the stock is shown in Table V, for comparison with the tonalites.
Most of the alaskite is a myrmekitic rock, in which
up to 75% of the quartz and feldspar occur in graphie myrmekitic -
growths. (Fig. 19) The composition of one medium-grained specimen
is 36% quartz, 1% accessory minerals, 1% alteration products, and
62% albite-oligoclase having patchy twins. Coarse quartz grains
have undulatory extinction, are slightly biaxial, and are crossed
by cracks and bubble trains unrelated to optic directions. The

only accessories are rare grains of sphene, and small zircons




)

- 97 -

detected by ultra-violet light. Small flakes of chlorite, and
epidote in bladed crystals are widespread, but negligible in bulk.
In plages the_pink alaskite has wvariable grain size, and
grades into the rocks next described,_which more closely resemble
the tonalites. No contacts were observed between the alsskite and
tonalite, where the two are distinguishable in the field.

Varieties‘of the Alaskite

North of the Quesabe Fault, in Range 1L, Lot 40, the alaskite

| consists of 36% white, glassy, quartz in rounded grains, and 59%

dark, greenish-grey oligoclase (4n;;) with idiomorphic outline 1%
potash feldspar, 2% pale chlorite, and scant accessdries. Very little
myrmekite growth is present. luch of the feldspar has no external
form. Its edges are corroded and penetrated by qyartz to such a degree
that iﬁ places, twinned, crescent-shaped remnants of the oligoclase
are entirely surrounded by quartz. This rock contains the largest
proportion of gquartz seen in the thin sections of any of the phases.

The extreme northern part of the stock is a pink alaskite
consisting of about the ssme proportions of quartz and feldspar
(Aﬁlq.) as the previous example, and a small amount of potassic feld-
spaf. This rock differs.from the others in kving a small amount of
brown biotite associated with magnetite., Hornblende and chlorite are
absent. About one-quarter of the quartz and oligoclsse from a myr-
mekitic growth.

In summary, the alaskite and quartz-tonslite are both pink,

-medium to coarse-grained rocks. The alaskite has a widely variable

proportion of myrmekite and more quartz than the tonalite. The

tonalite has a-hypidiomorphic texture and contains hornblende. Both
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rocks possess sphene and magnetite as accessories., Apafite is rare.
No contact was noted between the two types.

Basic Phases of the Stock

The more basic phases of the stock have veen outlined on
Map A, under the names tonaiite, granodiorite and sodic hornblende-
diorite. These némes fit the descriptions very loosely, and are used
mainly_fbr their textural implications. Alfhough the textures, grain
size, and structures of these tocks vary widely, and the field ap-
pearance is most irregular, as a group, they have certain features
peculiar to their composition that sets thém apart fror the quartz-
tonalite and alaskite. The medium-grained tocks of this groups are
grey weathering. The broken surface displays pink feldspar and dark
hornblende in a "erow's-foot!" pattern. Good examples are found wvest
of Lake Méritens, ané on the eastern margin of the granite in Range
IV. The coarse-grained rocks display a more equidimensional feldspar
on the freShasurface, and long needle-like hornbleﬁdé; In places
the hornblende'férms extremely coarse, Jagged crystals on the wea-
thered surface, and makes up to 50% of the rocks, as, for example,
in the north part of Lot 40, Range I. Here the rock appears to grade
without any contact, into-hornblende tonalite. However in Lot 36,
Range 111, south of Lake Méritens, the hornblendic rock is chilled
against medium-grained pink tonalite. Only at this point, within the
whole stock, was an intrusive contact observed. The fine-grained |
basic phase has a dense black chill 1.5 mm. thick. Near the contact
it contains practically no qugrtz and mineralogically is a syenife.
A section ten feet from the contact shows an extremely variable

distribution of quartz (Fig. 20)
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411 of the more basic variants of the compiex have about
the same amount of quartz as the tonalite (22-24%) and more horn-
blende (18-32%) with a correspondingly diminished amount of piagio—
clase (37-50%). They differ in that the idiomorphic character of the
plagioclase is largely lost, so that the individuals ih.hand specimen
form the "crow's foot" pattern chéracteristic of altered diorites in
the district. They also differ in that the plagioclase (An2_8'An21_35)'
is quite latered to a fine grained saussurite containing a host of
minerals including epidote; zoisite, clinozoisite, sericite, chlorite,
and opaques. These r&cks possess much more apatife, which occurs in
long euhedral crystals, that the tonalite or alaskite, suggesting
a greater concentration of volatileé in the magma. The apatite contains
reddish brown inclusions, and is cut across by hornblénde in several
places, Of the amphiboles, actinolite is much more common than horn-
blende. It occurs in fretted coigns, and fibrous bunches. Quartz forms
interstitial triangular patchés adjacent to feldspar, but also occurs
within the plagioclase. It encloses apatite. Magnetite is a common
accessory mineral that forms pseudo-graphic and dendritic patterns
with the hornblende. Sphene fimming titaniferous magnetite has been
noted, but it is not so common as in the more siliceous variants. In
rocks of this group, only a small amount of graphic myrmekite growth

is present.
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BORDER ROCKS OF THE FLAVRIAN COMPLEX .

Contacts between the stock,'and the surrounding rocks were
seen only in a few places., In most of these, the border cannot be
well defined, for granitoid rocks grande, at least on the surface,

1 that

into the surrounding fhyolites and andesites. Wilson states
east of Fourcet Creek, the granite seems to show evidence of assimi~
lation, and on this writer's maps the contact is arbitratily drawn
across some outcrops which are granitic at one end, and rhyolitic at
thg 6ther.

In the middle of Range V, the éommon light pink phase of the
stock intrudes altered silicified andesite to the east.‘Tongues of
granitic material have separated some leaves of greenstone from the
parent méss, at the level exposed. To petrographical examination was

made at this locality.
-Altered Rhvolite (?)

North and south of Range Line 11-111 at Lot 5%, two small
‘outcrops of a curious, light buff weathering, pitted granitoid rock
are separated from a larger outcrop of apparenfly altered rhyolite
by a few hundred feet. On the smaller outcrops, there is no evidence
of vestigial flow texture. |

The fresh surface breaké with a graﬁular fracture and is
plentifully speckled with dark spéts of magnetite. In thin section

the vock seems to be composed of about 36% altered feldspar, an egual

pers. comm. Sept. 1950
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amount of metamorphic amphibole, and about 13% quartz. The remainder
is made up of magnetite in skeletal crystals intergrown with the
hornblende. The rock is so altered that it is difficult to tell what
original texture it may have possessed. All thé feldspar is converted
to an indeterminate saussurite. The outline of semi-opaque crysfals,
suggests however that it may have been idiomorphic. The quartz occurs
as irregular euhedral grains interstitial to the plagioclase, and in
grabhic-shaped intergrowth with the plagibclase. The common hornblende
exéloses the plagioclase laths poiciliticzally, and is without good eu-
hedral form, showing that it is a late crystallizing mineral. The ig-
neous texture which this rock appears to.possess, and its composition
suggest that it is a sodic quartz diorite, with abnormal amounts of
magnetite., To what extent the rock is contaminated by the nearest
rhyolite country rock is not known. The rock does not resemble the

" marginal phase " of the granite southeast of Fourcet Lake, des-
cribed by Wilson. (1941, p. 34) Close to the area just described,
Wilson states that the " granite " originally consisted of riicropeg~
metite, apatite, quartz, and plagioclase with small amounts of am-
phibole. 4s this descripticn, and the composition of the rock fit
some of the latered rhyolites recognizeable by their flow textures,
near the stock, it is equally possible that this rock is a contami- |
nated and recrystailized flow. | |

Gradational Border with Andesite.

Vlest of Duprat Lake, in Range IV, the border between ande-
- site, and a basic phase of the stock lying to the west can be located

fairly closely. Within 500 feet of the intrusive, the andesite shows
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progressive changes in texture and composition as the border is ap-
proached. 4 suite of specimens was collected by the writer, and six
sections were examined. The position of the sections is illustrated

in the following sketch., (Fig. 20a)

The first specimen and the most distant from the contact (4+3) is
andesite, recognizeable by the smooth brown weathering surface,.pillow
structure, and some flow breccia. The broken surface shows some vi-
sible quartz and minute spots of chlorite. As the locality of slide

No. 44, the rock resembles one of the finer-grained diorites on the

- weathered surface. Quartz is fine, but chlorite forms spots up to

6 mm. long which are easily seen on the altered surface. At local-
ity No. 45, there is no appreciable change in the rock except that

the chlorite has a more regular outline. A4t locality No. h6, the
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chlorite is strikingly developed in spots up to 1 cm. in diametér,
many of which have regular cross-sections suggesting that it is a
pseudomorpho of an idioblastic mineral. The broken surface of the
rock :shovws slightly greater quartz contents, sufficient to give the
rock a sugary texture. The last specimen of the continuous suite
shows the same dark-coloured rectangular areas of chlorite, and the
sugary texture, but the over-all hue has considerably darkened.
From this point, to the western edge of the outcrop, the rock does-
not change. Due to rubbish in the trench showntin the sketch, it

was not possible to collect furhter continuous specimens. In the

- middle of the trench, the broken surface of the rock shows it to

be a medium-grained " guartz diorite " phase of the stock. N
4 The thin sections exam ned follow the changes in the hand
specimen very clearly. No. 44 shows that the original andesite is
already altered to an aggregate of saussuritized plagioclase in
small laths, surrounded, and partly enclosed by anhedral quartz;
some graphic intergrowth of guartz and plagioclase, and a pale green
chlorite in small shapeless masses. The changes followed through
subsequent slides Nos. 44 to Y47, are as follows. Original idiomorphic
plagioclase is attacked by qyartz, and is more or less completely |
altered. New anhedral albite, charged with inclusions, forms irre-
gular masses in the matrix. No large, original feldspars remain.

ihe amount of plagioclase has decreased from avpproximately 58% to

32%. Quartz, originally occurring in small anhedral grains, has in-
creased slightly in quantity, and greatly'in grain size. Much of

the clear guartz is poicilitically enclosed in large patches of pale-

green fibrous chlorite that corresponds to the rectangular crystals
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seen in the hand specimen. This chlorite consists of clumps that
do not have common optical directions, but the ower-all outline
suggests the spots in the hand specimen, and shows that it must

form pseudomorphs of amphibole. tastly, the amount of chlorite in

small flakes has so increased in the groundmass, that the latter

has a greenish tint,
- The most altered rock does not have much similarity in
texture or mineral composition to the quartz-diorite of the complex

across the gap.‘The latter contains hornblende instead of chlorite,

‘and a more igneous~looking texture. However, at locality " X " a

little further south, the guartz-diorite contains visible guartz
and feldspar up to deveral mm. in diameter forming a granulizr matirx,
in which large rectangular hornblende aggregate from striking spots,

which in the hand specimen have the identical size and a.ppearance

of those chlorite spots in the andesite just described.

The changes observed, and the resemblance of the end pro-
duct to the variable.quartz diorite phase of the complex, are highly
suggestive that there is no actuasl contact between‘the basic border
of the stock, and the andesite, and fhat in the transitional zone,
the andesite eas recrystallized'witﬂout complete melting of the
rock, Some silica seems to have béen introduced, amd albite formed
at the expense of presumably calcic plagioclase. It is highly sign-
ificant that amphibole exists in the andesite only on fhe cuter
border of the altefed zone, and that there is no epidote, or car-

bonate present. ﬁsu&lly actinolitic amphibole breaks down to give

non-aluminous chlorite in solutions carrying sodium carbonate. In
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the absence of 00, this breakdown can only occur where the 1iﬁe is
progressively removed, according to the eguation: -

Actinolite 4 Ho0 = Chlorite + <Quartz + CaO
(Turner, 1949, p. 53)
Presumably, continued development of the recrystallized rock in. the
anatectic zone, would give rise to one of the basic phases of the
stock. At the.eone observed however, the changes were arrested before
completion. The existence of amphibole in the " quartz-diorite "
ang on the cuter edge of the altered zone shows the limited amount
of laterzl migration outward of .epidote during the formation of

chlorite from amphibole by introduced agueous solutions.

Nodular Chlorite Rock

Nezr the intersection of the Duprat Township centre-line,
and Range Line III-IV, one outcrop mapped as part of the brecciated
phases of the complex, has rather curious features. The brown weathered
surface is studded with white weatherlng nodules up to O 5 inches
across, spaces an inch or less anart. Superf1c1allv the appearance is’
that of dalmatianite found on the east side of the map-area (see p.
257). Ihe,brbkenfsufface has a glistening dark green colour, and
the fresh sections of the spots have forms suggesting rectangular
or polyhedral crystals. In the space of 100 feet, this reck grédes
southward into a very hornblendic " quartz diorite " phase. Patches
of pink granite, reéular narrow dykes of aplite, and irregular quartz
stringers cut the nodular rock, in exactly the same.way as in Figure
24, suggesting that it is the border, or preserved remnant»of some
tongue of volcanics inecluded in the invading stock. The spots are

however, best developed along some straight fractures, and are there-

fore probably related to solutions having access along such channels
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through the mass.ihe microscope shows that the spots are oligoclase.
(Anyp) and quartz; The feldspar is anhedral, totally saussuritized,
and has sutured edges where it adjoins quartz. Chlorite has formed
ocellar growths in both minerals..Although the boundary of the spots
looks sharply defined in the hand specimen, thin sectlon examination
of several shows. that they are fairly irregular. Patches of quartz
extend ffom the rim into the ground-mass. The latter consists almost
entirely of fibrous, radiating chlorite, with rare gquartz, actinolite,
an opaque oxide, apatite, and some unidentified material with low
bireffingence. The relatively clear quartz of the matfix contains very
fine " hairs " of geén chlorite. ( = pennene?) The form of the mine-
rals in the rock indicates that the sequence of'mineralization is
obviously feldspar first, quartz secohd, ané lastly chlorite; and even
‘were the chlorite replacing some other mineral, the sequence appears
SO anomélous that the rock may be regarded as composed entirely of
éecondary minerals.The original character can only be surmised. Pos-
-sibly, the rbck was a porphyritic basic lava, the feldspar phenocrysfs
of which were silicified by solutions from the adjacent acidic complex,
followed by basification during the migration of iron and magnesia.
"Whatever the origin, this altered rock, cut by quartz stringers, and
granitic intrusives; which grades into a quartz-amphibole-feidspar
rock, demonstrates that silicification of the country rock has occur-
red. Its position, well within the boundary of the stock, in plan,
shows how.close‘the.present surface lies to what must have been a
former, undulatofy roof.

" Granite " - Rhvolite Dvke Contact

On the same outcrop shown in the sketch, (20a, p. 157), a
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well banded rhyolite-felsite dyke with parallel wells was traced

+ westward to the " granite " beyond the zone of recrystallized ande-

site, for about 100 feet into the complex, where it was visible by
the ribbing on the surface. 4 hand specimen cut acrqss'the contact

showed some remarkable features. The basic phases, at this point a

o quartz-diorite " appears to fill in an irregularity in the dyke

wall. Lt has irregular grain size. The dyke has a_dark, irregular
border‘about 2 mm. wide, in which the grain size is coarser than-in
the £n§erior of the dyke. The border is approximately parallel to
the contect with the " guartz-diorite ". In thin sedtion fhe contact
between the two rocks is minutely ifregular, and as shown in Figure
21 a micropegmatitic growth from the " quartz-diorite " penetrates
the dyke. Figure 22, part of the same slide, shows how the dark border
zone of the dyke has coarser grain, which diminishes toward the inte-
rior, Eeyond the inside margin of the border. The myrmekitic diorite
shows no effects éf contact alteration.’

Within the felsite, spots fqrﬁerly;consisting of feldspar

phenocrysts, are now composed of much smaller laths of newly crystal-

. lized albite, some quartz and chlorite. Spots consisting only of epi-

dote and chlorite also occur in the matrix, and the rock is cut by
chlorite veinlets.

The characteristics described suggest that the " host rock Y,
that is, the quartz diorite, is actually younger than the dyke, é con-
dition,'which, in this example, could be brought about only by recry-
stallizafion of the o0ld host rock, perhaps with the addition of silica

and alkalies from the stock, with 1ittle disturbance. The absence of
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evidences of violent movement, or even slight disturbance at the
bordérs examined, strongly suggest that the " granite complex "o
arrived at the level at which it is now exposed under quiet conai-
tions, and either melted, assimilated, and otherwise reconstituted
some of the encasing rocks. The relations between the dyke at this
point, and the " host rock " support this view. It could be argued
that the dyke has a élightly coarser grained, rather than chilled,
border on'account of the escape of volatiles up the walls, and that
it was intruded after the host, rock, although the latter was still
warm enough, and pessessed of enough interstitial liguid to pene-
trate the dyke. If the two rocks were cooled together,:it seems
that such a reaction is unlikely, for evidences of reaction within
the more bésic " guartz-diorite " by the more siliceous rhyolite
would be expected.

Origin of the Stock

Definite field evidence was found showing that some of
the more basic portions of the stock are latér than the quartz-
" tonalite. Limited anatexis has'been demonstrated cn the east margin
of the granite complex. Elsewhere'within the basic phases, although
there is little evidence of crystalloblastic texture, the uneven
distribution of minerals such as quértz as shown in Figure 20, aﬁd
amphibole, the presence of ghost remnants with dioritic texture
and composition, and the variability in grain Size.over distances
of a few inches all suggest that the intermediate magma giving
-fise to the " diorite " phase owes its present composition in part
to syntexis.

The same unevenness of texture has been noted in the
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guartz tonalite.'Additionally, at several poiﬁts within the to-~
nalite, a few unfoliated inclusions of hornblendic material were
noted. The tonalite shows little evidence of syntaxis near the
core of the stock, but wheré the less acidic tonalite obviously
forms the matrix of an ignéous breccia as shown in Figure 24 on
the margin of the mass, 1t is reascnable to assume that such frag-
ments may have been pértly, or wholly digested in other placés.

The alaskite phase of the stock contéins a variable
amount of graphic myrmekitic intergrowth. Evidence has been cited
tc show that the quartz appears to have corroded the plagioclase
crystals forming the " host " of the intergrowth. Drescher-Kaden,
who has ably summarizéd the views on the primary (eutectig) or . |
secondary age of the m&rmekite, has pointed out that (1948, p. 34)
the greater proportion of authors is agreed that the quartz is
secondary in the sense that it has crystallized iater than the
plagioclase. Drescher-Kaden and Erdsman-dorffer consider that the.
myrmekite is a metasomatic product resulting from the introduction
of \quartz shich corrodes the plagioclase (1948, p. 35). As myrme-
kite is also found in the more gasic phaées of the stock, where
the present composition indicates insufficient quartz to form an
eutectic mixture of quartz and plagioclase, it may be concluded
with certainty that the graphic quartz in all the phases is latef
than the plagioclase. The fact that the same myrmekitic intergrowth
is observed in some of the later satellic dykes within the stock
but not in those far removed from the border, suggests that the
gquartz was introduced at the‘end of the period of magnetic activity,

and the stock itself functioned as a channel for the accession of

silica.



- tonalite. Finally, the stock was permeated from the core outward by

. as it crystallized. The fact that chlorite and carbonate veinlets
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In certain places the tonalite contains no intergrowths
of.myrmekite, vet it has up to 20% quartz in well formed round grains,
showing that tough this phase may have been silicified by later
quartz, it was a fairly siliceous rock initially. Because there are

no intrusive relationships between the tonalite and alaskite, so

- far as known,'these rdcks, were probably derived from a highly

variable differentiate of the original " digritic " magma, prior
to silicification. Assimilation of parts of the'basic roof has
basified these phases in some places, but later silicification has
had the opposite effect.

The writer interprets these facts as indicating that the
stokc originated primarily by differentiation from a dioritic magma,

and subordinately by syntexis. The eariy intrusions were probably

.the sodic quartz diorite, which became mafic on contamination with

wall rock breccia. Later the mOre'siliceoue differentiates may_have‘
replaced parts of the earlier.intrusions, or forced their way upward
emong them, or more likely still, they probably stoped their way,
assimilating some portions of the older dioritic phase. 4t this stage,

some more basic magma must have left the source by some process not

‘understood for at one point a very mafic quartz diorite intrudes the

inl

a water-rich siliceous rest solution expelled from the magma chamber

cut across the myrmekite, both in the " granite " and setallitic
rocks, shows that the silica was introduced prior to the retrogres-
sive changes in the stock and its dykes. The final changes, probably

brought about after the region was fully heated, and during slow
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decline in temperature, are retrogressive. They involve the con-
version of hornblende to actinolite and chlorite, and what little

mice 1s present, to chlorite.

SUMMARY
, The esults of this invertigation show that the Flavrian

" granodiorite " monoto-

granite complex, previously described as a
nously alike in composition, or alaskite, without diorite phases
(Cooke, et al. 1931, jo 127).15 divided in the present field survéy
into three groupsj myrmekitic alaskite, and quartz tonalite; variable
intermediate’phaSes consisting mainly of oligoclasefquartz-hornblen—
de rpcks (sodic quartz diorite); and, considerable amounts of igneous
breccia., 4 comparison of the previously published chemical analyses
indicate that the rocks have affinities with a sodic ﬁagma. Evidence
of both igneous and systectic textureé is found in all phases except
the alaskite. Limited anatexis is shown at one point on the east
boundaty, and the general mafic appearance of the intermediate phases
near roof and border breccia indicates that assimilation has played

a part. Abnormality in the differentiation sequence is shown by

the diScovery of a basic phase chilled on a tonalite phase, Silici-
fication followed intrusion of intermediate phases, and preceeded
later retrogressive changes in the stock. The massif appears to have
made its way very quieﬁly to the present level by melting and stoping
Effects of intrusion én the country rock are very slight, and are
limited'to fhe formation of new quartz. The meramoriyhic grade, and
.thé hydrothermal minerals in the contact zone are chatacteristic of

the rest of the district.
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CHAPTER VITI

LATER '" DIABASE ", DIORITE AND GABBRO

Gabbroic dykes with ophitic borders are the youngest
rocks in the areé,‘eXCept for small aplites that cut them. Four
large dyﬁes outcrop in the Flavrian granite. Another dyke cutting
diorite sills in Range X,.Duprat, extends‘north into DupaTQuet‘
Township. Widths range from 50 tb 400 feet; and the dykes outcrop
over distances up to one half mile, or more. The average width of
the bieven widest dykes is 220 feef. The'dykes from two sets striking
in different directions. One set, best developed in the Flévrian
granite strikes from nearly north, to N. 20° E. 4 dyke represented
by three isolated outcrops east. of Noraviake sﬁrikes at about 700.
This follows a regional trend that is subordinate to north-east,
and north striking dykes. 411 of the dykes have straight walls,
uniform widths, chilled margins, consistent'strike, and so far as
observed, vertical dips. Sinuosity is a'large scale feature. Over
lengths of léss'thah 1.00 feet, the contacts do not curve, though
they are offset a few feet here and there. 4 few sub-parallel apo- |
physes ‘invade the cpunfry rock. Very little shearing was observed
at the dyke walls. It has Been shown, from evidencevCOllected from
21l over the Shield, and summarized elsewhere. (L'Espérance, 1948,
pp. 13—15); that the trends, mode of emplacement, and minor fari-
ability in the relatively fundamental composition of these dykes
support the hypothesis that they_occupy tension cracks, filled from

the basaltic substratum. The characteristics cited above, and the
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béhaviour of some dykes in the area, to be described beldw, fit the
hypothesis.

In Lot 44, Range X, Duprat Township, a dyke tapers, turns
slightly, and disappears at the apex of'a wedge shaped fissure in
the la&as. The broad dyke in Range V, Deprat Township gies out, and
is repeated on échelon twice in-£wo miles along the strike. At the
curve in the broad dyke south of Lac Méritens, two narrov branching
offshoots lie on the convex side of the curve. iastly the granite
east of Nora‘Lake is cut by numerous small, dense trap dyklets up
to four inches wide, that lie parallel té the trends of the wide
dykes. In the absence of a éheeted zone at this point in the gra-
nite, it may be concluded that these knife-like tabuiar bodies, only
an inch or so thick, must occupy tension cracks. Had the walls not
been pulled'apart, if does not seemn likely that hydrostatic wedging
could have emplaced dykes so narrow befofe viscosity became insur-
mountable.

The weathered surface of a1l dykes is brown due to_thé oxi-
dation of iron compounds, but' from a distance the rock has the appear-
ance of beéing dark grey. The fresh surface is dark greenish grey and
breaks with-granular fracture..Graih size and texture wvary not only
from dyke to dyke, but within individual dykeé. " Diabase " is a
misnomer, that may be retained to describe only fhe narrow finer
grained dykes or the margins of wider dykes, both of which are usually
ophitic. Irregular, phbrphyrific phasés occur in the wider dykesﬂ
Gabbro pegmafites, and aplites are common. Coarse grained dykes have
glomeroporphyritic texture to within a Tew feet of the walls.

The microscope shows that both quartz, and quartz-free
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phases of the rock are preéent. Because the composition of the plagio-
clase is indeterminate due to alteration, the rocks are czlled gab-
bro or diorite if the ferromagnesian mineral is mostly either pyro-
¥ene, 6r mostly amphibole respectively. Thin section examination
shovs that the " fresh " zppesrasnce in the hand specimen is deceptive.
The rocks_afe fine to médium grained hypidiomorphic aggregates of
altered plagioclase and altered pyroxene, ranging in proportion from
49 132 52% to 36% ::: 63%. The varietal mineral guartz amounts to
20% in the quartz-diorite or cuartz-gabbro. Seven sections taken from
six dykes show that the plagioclase { andesine ) is quife altered to
" saussurite " but the origiﬁai euhedral outlines are fairly well
presérved; thus showing that the feldspar was originaily idiomorphic
to the pyroxene. The pyroxene, where fresh, rénges from a mermber of
the clinoenstenite group, (Winchell, 1951, p. 400) to en augitic
pyroxene, Where altered, it has been converted elther to uralite and
eﬁen compact hornblende, or directly to antigorite. Patchy individuals
consisting mbstly of'antigorite, and minor amounts of a sensibiy
isotropic pale green chlorite, are crossed by cracks containing faint.
green fibrous émphibole. Within the limits of any thin section, all
the types of ﬁyfoxene alteration described may be seen. In places
the uralite éontains small grains or clear epidote, and brown mica.
Fibrous amphibole borders.many antigorite individuals, and grades
into hornblende. |

Some of the quartz shows undulatory extinction and biaxial
properties. It is penetrated by amphibole. Accessory minerals vary
in occurrence and abundance. The most common opaque 1s l1llmenite in

skeletal crystals. Where the opacity has diminished dué to the forma-
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tion of the white alteration commcnly termed leucoxene, three sets
of parzllel twin lamellae forming triangqlar grids, are visible.
In places ilmenite forms graphic structure with the pyroxene. &
little magnetite with red transluceﬁt rims is present, and pyrite
was observed in the hand specimen. Small graiﬁs of opaque.minéral
have been released in the alteraticn of the pyroxene. Some sphene
borders ilmenite. Apatite occurs as long stout prisms in quartz. In
both the quartz bearing, and ordinary " diazbase ", there are small
pathces of granorhyric intergrowth befween guartz and twinned plagio-
clase, probébly albite, now altered to sericite. Ehidotic quartz

veinlets up to 1 mm. wide cut many specimens.

Lge of the " Diabase "

' Because the dykes are the youngest consolidated rocks,
their age cannot be established excepf within wide iiﬁites. Early
workers suggested that the dykes were either pre-Cobalt (Cooke, 1922,
p. 58), post-Cobalt (but Precambrian), (Wilson, 1918, p;.112) or
both (Cooke, 1931, p. 143). The bases for ‘such conclusions were cha-
racteristics such as the trends, composition, and degreé of altera-
tion, that could be compared with those of other dykes whose age
was established byfcutting felatidnships in the areas containing
the Cobalt series in Quebec, ang Ontario, or the Keweenawan of the
north shore of Lake Superior. Since Coocke has shown by eritical cut-
ting relationships that both pre- and post-Cobalt dykes exist in
western Quebec; (1931, p. 143) later wdrkers have tended to place
the dykes in either age group using the criteria previously .men-
tioned. Many pre-Cobalt dykeé have large altered phenocrysts of

feldspar, and strike north. Many post-Cobalt dykes are fresher,

"non-porvhyritic, and strike northeast or northwest. Four north
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striking dykes in»the riap-area have the chatacteristics of both

groups. Further, a survey of all recorded detail on " diabase "
dykes throughout theAShield shows that no single characteristic

belongs exclusively to a particlular set of dykes of definitely

established age. (L'Espérance, 1948, pp. 6, 13) Thus, in the ab-

sence of Cobalt sediments, it can only be stated that the dykes
are later than the granite whichAthey cut, The early reliance bn
age determination by the helium ratio method, which indicated that
the nearby Noranda diabase dyke was Proterozoic age, has since
been shown to be premature; (Keevil, 1938) Recent discovery of
errors, and corrections in the technique suggest that further de-
termination will probably place the dykes in the late—Precambrién

era. (Marble, 1950, pp. 13, 14 & 39)
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CHAPTER VITITI

_PLEISTOCENE _

Following the recommendations of Flint, (1947, p. 209)
thevterm Pleistccene is used here to cdesignate ali post-Pliocene
time. The terms post-glacial or recent, and glacial are used in
the ;nformal sense suggested by Flint, and are applicable bnly
within the geographidaliy restricted locality under discussion.

The deposits related to ice-retreat occurring .in the area north
of the Great Lake are generally referred to the last, (north ame-
rican) or Wisconsin glacial stage.

‘Glzcial

Except for the long ridge in Duprat, previously described,
glacial deposits are not conspicuous, for.véribus reasons._They
msy be buried in part beneath the heavy over-burden of recent swamp
accumulaticn, or post-glacial sand. They may be concealed beneath
the clays deposited in Lake Qjibway-Barlow (Wilson, 1918, §. 40;
Entevs, 1922, p. 75) which according to Coleman lay across the
waterched, in this part of Québec during ice retreat. ( 1922, p. 40 )
Scattered boulders found in thelwaits and Smoky Hills, may be the
only remmnants of other glacial deposits, washed and reworked by the
wvaters of Lake Ojibway—Baflow.

North of Duprat Creek, near the east side of the area, a
north'easterly trending ridge of gravel at 1,19b,feet forms a divide
within a north west trending valley. It is considered to ¥e an
esker by Wilson. (1941, p. 48) ‘he following section was observed
in the fresh wall of a gravel pit recently excavated in this

ridge: -
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intercalated sandy and gravelly beds,
up to 6 inches thick.

6.0 to 6.5 feet - sand and gravel

5.0 to 6,0 feet - poorly sorted, but crossbedded gravel
.0 to 5.0 feet - water sorted gravels

0.0 to 4.0 feet - sandy, bouldery clay.

At lower levels, drift is not visible in Duprat Township,AEut the log
of a drillihole in Lot 48 on Range Line I-II, records 100 feet of
drift before striking bedreck. North of the cleyecovered Ranges I anid
II, Duparquet Township scattered mounds of till form a hummocky
surface. The divide between Lakes 5estor and Mackay is mainly till,
rising fifty feet a2bove the lakes. West of the divide, along the out—
let velley of Mackay Lake, a drill hole penetrated 130 feet of drift
before being abandoned; In Destor Township, a section of sandy drift
is exposed in gravel pits in Lots 27, and 18, East.Macamik.Road Range.
The_composition:of glacial efratics,ranges from lit-par—lit
injection gneiss, to conglomerate, which is found as far south as
Range VIII, Duprat Township. The iatter is pfobably derived.frem the
Temiskaming sediments about one half mile north of the area. Volcanic
boulders from the greater proportion of the erratics, and their si-
milarity to the bedrock volcanics suggests they have been .derived
from nearby areas. & very large erratic‘previously mistaken for out-
crop occurs in the extreme northwest corner of the area near a trench
in drift. When the Lake Dufresnoy section was first examined by the
writer a bare island of Temiskaming conglomerate, about eight feet
square wvas found south of Lot 20 in the peninsula, Range I, Destor
Township. Subsequent probing w1th a short:perch around the island
suggested that it tapered downward, and although bottom was not
sounded, the island is probably a large erratic because no Temis-
kaming eonglomerate was found on any of the shore exposures around

the Lake.
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Glacial striae vary from 340° to 3500 strike throughout
the area.

Post-Glacial

Clays of Lake Cjibway-Barlow cover much of Rénge I and II,
Duparquet iownship. Although they are gullied deéply by streams,
stratification was not observed in the cross-sections.,.

In addition to the sand previously described in connection
"with the gravel ridge in Duprat Township, hills of coarse sand up
to 25 feet high are found in the south part of Lots 29 and 30, Range
II, Destor Township. In Lot 44, 1,000 feet north of Range Line VIII-
X, Duppat Township a section of sand is exposed along the valley .
of a stream. Excavation to a depth of a few feet, shows-that the
~sand is partly consolidated, bedded,Aand stainéd a deepr . brown to
pﬁrple, by the oxidation of ferrous compounds.

The stratigraphic-relations of‘the sand and .clay deposits
are not clear. If the dunes were formed during glacial retreat élong
the advancing shore of Laké,Ojibway, they may be contemporeneous
with, or slightly younger than the lacustrine clays. In the map-area,
dune sand invariably lies above the elevaﬁibn of the clay, and &t
one point in northeast Duprat Township it was seen to overlie some
clay in which no stratification was observed.

Recent stremm deposits are praétically absent from the area,
due to the small size, and intermittent chatecter of the streams. De-
position in proceeding in swamps margining the lakes in the centre
and northwest parts of the area. & drill hole in Range V, Dupraf
Township, penetrated 30 feet of swamp plant accumulation in a de-

pression in Lot 4%, before striking bedrock.
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CHAPTER IX

STRUCTURE OF THE AP AREA

Géneral Statement

Thevaitibi Series of volcanic.rocks has.been invblved
in folding that decreases in intensity from north to south acfoss
the area., Faults of majér and minor impcrtance, classified primarily
on the basis of strike because of inadequate data regarding -the amount
of movement, disturb all the bedrock formations of the area.

Bedded tuff and agglomerate in Duparquet and Destor Town-
ships form valuable marker horizons for tracing the general trend
of the félded volcanics. In Duprat Township, horizoné of spherulitic
rhyvolite have served the same purpose. Sill-like intermediate intru-
sive bodies indicate in a general way the broad trends of the folded
belts. Pillows, ropy flow tops, flow contacts and in some places,

grain gradation have been used to determine the attitude of the flows.

Where the ryroclastic rocks are not sheared, cross bedding and graded

bedding have aided the alucidation of structure.

- FOLDING

Age and 1

‘vhe

The main period of folding involved the-rocks'of the 4biti-
bl series, and the minor intrusives genetically coﬁnected with lavas.
The' deforming forces threw the lava belts into anticlines and syn-
clines which are closed in the north, and very broad and open in the
sou%h parts of the map-area. The fold axes are nearly horizontal

and strike generally east-west, suggesting that the stresses which

‘produced them were horizontally directed, and acted in a north—soufh
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direction. +*hat the greater part of the folding’was‘completed before
the intrusibns of the main " quartz diorite.", diorite and gabbro

is shown by the cross cutting relationships of these rocks in cer-
tain places. ( Wilson, 1941, p. 30)

Later, some of the isoclinally folded volcanic rocks in
Duparquet Township, and diorite sills were bent into drag-folds that
have vertically plunging axes.

For convenient reference, the main foélded structure, in.
order of appearance from north to south, have been named as follows:
The Dalembert‘River syncline, the Dufreqnoy'ﬂake anticline, the
north Duprat syncliné, and the Duprat dome. .

Thé Dalembert River Syncline

The axis of this syncline lies in the pyroclastic rocks
of Range II, Duvaryuet and Destor Townships. East of the map-ares,
it is cazlled the Cléricy swncline by Ambrose (19%1, p. 30) who
places the axis in Lot 22, Range I, Destor Township, on the peniﬁ—
sula between arms of Dufresnoy Lake. Top determinations observed by.
the writer indicate that the axis probably lies in the lake a few
hundred feet wést of the peninsula. It enters the area at this point
striking N. 60° W. but it cur%es westward at about Lot 20, Range I,
Destor Township, for an, as yet, undetermined reason. Due to the
wide gaps between opposite facing'toﬁ determinations, the axis can-
not be located around Dufresnoy Lake with greater precisicn than
within 500 feet. Dips near the axis are about 900, On islands in
Dufresnoy Lzke south of the axis, "some dips are as low as 78° N,
In Duparguet Township, the axis follows a uniform westward cocurse as

far as the hill west of Lake l,>in Range II, Here, a dozen or more
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reliable attitude detefminatibns in the north limb, observed on

the large outcrop west of Lzke 1, plainly show that theébeds féce,
and dip steeply, south, and southwest but thaf the stfike gradually
changes from horth on the east side of the outcrop, to west on the

west side so that the beds from an arc concave to the south7west.

The most 1logical interpretation of the structure is thst the syn-
- ¢linal axis has been bent into a Z-shaped drag fold whose axis plun-

‘ges steeply, a little north of east.'The relatively few reliable

determinations on the scattered outcrop south of the axis support
the interpretation. Whether the drzg fold has been dislocated by

a feult along the Dalembert River cannot be determined from the date

- at hand, but the possible existence of faulting does not.alter the
interpretation. The only other possible, (and highly implausible)

interpretaticn isj; that the syncline has been cross-folded intoc a

tightly closed anticline, so that the axis of the original syncline’
has been broken into two parts, plunging steeply both'west and wast.
Because the beds on eithef 1imb do not converge toward the synclinal
axis, and because both nqrth‘and éouth of the drag-folded section
the lava belts continue their east-west trends, this interpretation
is virtually impossible. |

Shearing is not conspicuous in the tuffaceous agglomerate

‘near the axis. Distinct fracture cleavage, and minor faulting are

both visible on the large brecciated rhyolite outcrop, through which
the axis has been placed south of the river. Steeper dips on the

north limb than on the south suggest that the axial plane is inclined

- Steeply north,
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Draggine may have been caused by.the fault passing along
the south edge of Mackay Lake. The Z-shape of the fold indicates
that the north side moved east relative to the south side, similar
to folds described by Cunning (1940, pp. h5-¥8) from the west side
of Malartic Township. The faulting which produced the fold however,
may not necessarily have had a " nearly horizontal " movement, as
implied by Cunning ( 1940, p. W5 ). &n obligue slip fault with e
small strike slip component, or a counterclockwise (left hand)
rotational fault could concelvably produce similar folds. 4fter a
study of the position of’faulted synelinal axes and cross faults
in Destor and Duparquet Tovnships, Graham (1948, p. 90) concluded
that slip along the Destor " break " was essentially horizontal
(transcurrent) and produced right hand separation. The attitude of
the drag fbld'ranks in size with the largest yet repbrted from the
4bitibi region, and is folded more closely than struétures of com-
parable amplitude in the Heva Rivef area, Malartic Tovnship.

The syncline continues northwest beyond the drég‘fold,
and its continuation in west Dupargquet Township coincides with a
cross-warped syncline that has been outlined by Graham from Hébécourt
Township eastward as far as islands in the middle of Lake Duparquet.

The Dufresnov Lake Aﬁtiéline

This anticline is roughly psrallel to, and about three-
quarters of a mile south of the Dalembert River syncline. East of
the Macamik highway it appears to plunge gently westward so that a
nose is formed in Lot 5 Bast Macamik Road Range, Destor Township.
The axis cannot be traced south of the swamp west of the highway

because of the highly sheared condition of -the rocks. It does however



-124 -

seem to réappear in its same relative position south of the syn-
cline, near the west margin of the map-area, where the plunge is
reversed, and the beds converge eastward.

The North Duprat Synecline

The axis of the north Duprat syncline has been traced from
Lot 62, Range IX, Duprat Township, westward and northward into Range
X, and thence into Range I, Durarquét Township, where its position
becomes uncertain due to lack of outerop. Abundant pillow determina-
tions locate the axis within 150 feet in Range X, Duprat Township.
The lavas dip vertically on thé north 1imb, and are either vertical
or overturned on the south limb, dipping as low as 70° S. The
strikes of the flows on wither side of the axis converge westward
suggesting an eastward plunge. The-attitudes of long flow contacts
and the changing strike of piliows in the north limb show that the
axis has béen'warped into an arc concave to the north.

The Dupreat Dome

South of the north Duprat syncline, the strike of lava
flows changes gradually from N. L4O° W, near the east side of the
map—areé, to more nearly north in the west, north of HNora Léke. Dips
are as low as 400 E, and fops face in the same direétion, so that
the flows lie on a broad arch convex to the northezast. From the Nora
Lake fault to Range IT, attitudes of flow contacts and pillows in-
dicate that the lavavbelts trend generally north-south. Eastward
dips as low as 240 have been noted. In the southeast corner of the
area, the strike changes to northeast, tops face southeast, and dips
are low. Thus from Range VIII southward, the structure as a whole

is a broad eastward facing arch, plunging to the east.
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The ideal perfection of the structure is marred by faulting
and three open, subsidiary folds wvhose axes also plunge to the east.
These minor folds have been described by Wilson (19%1, p. 49) The
most noftherly, is the Québec Copper antic¢lineé, which plunges south-
eastward toward Weité Lake at a low.angle. The next anticline to the
south, called the Waite Anticline, lacks its ..orth limb, which is
cut off by the fault along Duprat Creek. Acéording to Wilson it plun-
ges east and terminates against the Lake Dufault granodiorite east of
the map-area. The most southerly minor anticline is seen best on map
B, at the end of this paper. Called the Amulet Anticline, it is a
very gentle eastward fa9ing flexure in southwest Dufresnoy Township.
In the writer's map-area, the intervening minor synclines on the
broad arch are more prominent features than the anticlines. Of these,
.the most conspicuous is the Duprat Creek syncline which plunges east-
ward across Duprat Lake as shown by the belt of andesite that curves
around the west side of the lake. The broad, open, eastward facing
arch, spanning the east half of Duprat Township was first inferred
by Cooke, James and Mawdsley, (1931, p. 85) who state that the axis-
étrikes S. 76° E, and dips gently toward Lazke Dufault. It was accord-
ingly named the Lake Dufault anticline. Later, Robinson predicted
that the structuré would continue through north east Duprat Township
(1941, p. 87). The writer considers that the bisectrix of the broag
arch passes close to the south west corner of Duprat Lake, and .’ i ¢
strikes S. 650 E. Information not available to the earlier writers
sugrests that the arch is the southeast end of an elongated'dome
rather than a plunging enticline. The tracefof'the interséction of

an anticline with a horizontal surface shows a ncse: and dips in

any bed on the axis are more gentle than in the corresponding bed on
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the limbs. Inspection of the maps suggests to the writer that the
trsce is circular, and that nc distinct nose is visible. The Lalke
Dufault granodiorite mass partly obséures the attitude of the lavas

near the axis however, and either interpretation may be possible.

1

Faulting
Aee and Types

Three types of faults, classified according to their im-
portance and direction, occur.in the map-area : (I) promihent east-
west chear zones and faults, (2) major east ﬁortheast, and West‘
northwest stfiking faulﬁs; and (3) minor faults trendiﬁg generally
north - south. |

The first:type occurs in the north part of the map-area.
The Porcupine-Destor " break " is a prominent example. These faults
havé both right gnd left hand separations and appear to dip steeply.
(Graham, 1948, pp; 86-99) Faults of the second type are well devé-.
loped in south Duprat Township. So far as known, those on which some
displacement is evident from field mapping all have left separations.
Dips are steep. The third type are minor, clean fractures with va-
riable dips. Visible offsets amounting to a few tens of feet or less
are frequently seen on outcrops. They have veen shown to be later
thén type (1), and are probably later than type (2). They will not
be described further.

The relative age of the types (1) and (2) is not known. It
‘has been shown that the msjor east north east faults disturbed the
volcanic rocks before the intrusion of the quartz diorite (Molder

gabbro"), but movement probably recurred at intervals from Archaean

to Proterozoic time. (Wilson, 1941, p. 55) If the northeast and north
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west oblique faults can be correlated with similar faults in the
Noranda District? and'thé area east of the Kinojévis river, movement
on some may be related to the main moVvement on the Cadillac '"break",
while recurreﬁt movement 1is probablyllater that the msin period of
faulting on the Cadillac " bresk " (Cunning, 1941, p. 42) |

The Destor " break "

In Range III, Destor Township, the Porcupine-Destor
" preak " was located by Bannerman approximately along the course
of the o0ld Beattie Tramway. (1938, p. 2, 1940, pp. 6, 20) It passes
out of the map;area in a north west direction, on Lot Line 27-28,
bestor Township, at the Macamik Highway. The course of the fault
follows a topographic break. 4 few hundred feet nofth of thé as-
sumed course bare hills rise rapidly té elevations of 200 féet above
the flat, swampy country to the south. Sevefal carbohatizedAshear
zones up to 50 feet wide cross the hills of andesite north of the
main break on a course about N. 70° E. Thev are probably offshoots
of the main fault zone. No displacement on these shear zones was
observed. Other shear zoﬁes, subsidiary to the main f break " strike
approximately east-west, and have disturbed the rocks in Lots 1 to
7, Range III; Destor Township.

Mackay Lake Fault

A shatterec zone has been intersected in drill holes in

pillowed trachjte immediately socuth of lMackay Lake and the ponds

1

west of it, in DuparquetATownship . Direct evidence of faulting is
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1 from Qué. Dept. of Mines, Office records
2 Graham, R.B. pers. comm. 1951.



not visible on the outcrops; but the créék'éraining lackay Lake
tumbles 15 feet intc a gorge along which a fault may lie. The fault
may strike & little south of east, and continue eastward to Deator
Lake, where miidly shearéd exposureé on the south shore, suggest
that it may curve slightly sbuth. Graham states that the fault does
not appear to continue west for any great distance.2 4 fault in the
assumed location would explain the apparently displaced pyroclastic
‘band whichy Striking about S. .75° ¥W. enters fhe area from the north
west of Mackay Loke, and reappears about three wuarters of a mile ea
east of-the léke.

Nora Leke Fault

The Nora Lske fault, which may be a major dislocation, has
been traced north eastﬁard fror the shore of the lake for several
miles on direct and indirect evidence. The fault was obsefved on the
larger island in Nora Lake. It is a 'clean cut, nearly vertical dis-
location about an inch wide separating dark green shearead vplcanic
rocks én the north, from relatively unaffected granite to the south.
4 mile to the east of the island, the faulted contact of z highly
schistose flow rock and granite has been intersected in a diamond
drill hole at a depth of a few hundred feet. A& mud seam occurs at
the contact. Still further east in Lot 47, Range VI, Duprat Township,
another drill hole intersected a silicified zone which may correspond
to the fault,but there i1s no evidence of fracturing. From this point
eastward, the fault has not been located, but it is believed to cross
the map-area, passing a few hundred feet south of the pond in Lot 57,
Range VII. The scattered outcrops north of the assumed course of the
fault consist mainly of shesred rhyolite and flow breccia broken

up by numerous closely spaced fracture zones that strike generally
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east-west. As shown on the accompanying geological map &, if the

Nora Lake fault does continue as imaginéd, it would account for the
epparent left hand displacement of the large dioritic sill striking
N. 15° W., in Range VI, north of Weite Lake. It would also explain
the general diversity in trend of the lava belts north and south of

the fault. The change in the strike of the lavas could be explained

by a sharp flexure, but there is little local evidence of intense

folding. Thus although the fault may not extend entirely across the
map—area'as indicated, it is known to continue for at least two
miles east of Nora Lake, and probably accounts for the abrupt dis-
appéarance of the granite to the north. This fault is possibly the
continuation of the Hunter Creek Fault, which follows Hunter Creek
northeast, from Dasserat Township into southwest Duprat Township.

The Quesabe Fault

- The most prominent dislocation, referred to as the Quesabe
Fault by the writer because 1ts trace in west Duprat Township crosses
the property of the Quesabe liine, appears to pass just south of the
island in Flavrian Lake, on a course N. 650 E. The large north
trending diabase dyke in Lot 39, Range II is offset by the fault
about 1, 200 feet west. The eastward continuation to or past Lake

Lebrun has not been found in the low ground near the lake. On the

east side of the map-area, either of two strong faults located by

drilling on the Waite-Amulet Mines property may be the continuation.
The one lies along the Fourcet creek road, and the other about 1,800

feet south of Duprat Creek. The latter possibility seems the more

‘likely because the lava belts around the southeast bay of Duprat

Lake appear to be offset to the left along the continuation of this
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fault by the same amount that the diabase dyke is displaced along‘
the Quesabe Fault. The granite on the north side of the fault valley
in Lot Y1, Range II, is rusty weathering in a few places but does
not seem to be disturbed. Careful mapping of the petrographic phases
of the granite complex, might in the future give more imformation
regarding this fault, or lead to the discovery of similar parallel
faults.

Other East Northeast Fsults

The diabase dyke north of Méritens Lake appears to have
been cut off by another north east fault.vThe north face of a grahite
outcrop along the supposed course of the fault, east of the dyke is
sheared over a width of one foot, and is coated with chlorite on
slip planes. The'granite is discoloured dark green, and the micros-
cope shows thét it contains considerable chlorite and carbonates.

Evidence for several of the faults comes from outside the
map-area. In the andesite in the southeast corner of Duprat Township,

several minor faults striking at N. 65° E. have offset- dvkes about

200 feet left. &4t the north end of the southerly andesite belt, a

strong east-west valley is presumed to merk the Westward extension
of the Turcot Lake Fault, discovered by drilling on the A&mulet lMines
property.1
Other ndrtheast faults, generally with a steep dip, occur
on the property of the Waite A4ckerman Mine. They have been described
by Wilson, and Gill and Schindler. (1932, pp. 398-416)
Small, discontinuous north east trending fractures have

been observed at many .points along the east side of the granite and

L e

Noranda Mines Ltd. pers. comm.
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the bordering_rocks; They seem to be an expression of the same type
of movement that has developed elong the major faults between which
they lie. & small slip of this type is shown in Figure 23, The

amount of displacement is unknown, but the curving, quartz .filled

‘tension cracks indicate a left hand separaticn, and most probably

left hand slip, in agreement with what is known about the nature of
the movement along the other north east faults.

Horth West Faults

4 northwest fault occupies the south vest trending part
of the Smoky Creek valley as shown on Map B. It does not appear in
the Flavrian Lske corner of the may-area, but its presence further
to the southeast along Corcno Creek in Beauchastel Township has been
confirmed by drilling. In the mab—area it may follow the low swampy
ground to the south of the peninsula on the east shore of Flavrian
Lake, Its relations to the Quesabe Fault, which it must intersect,
are unknovm.

With the exception of the Smoky Creek fault, the west
northwest set has few impcertant members. One fault diéplaces the dia~-

base’dyke in the north end of Lot 38, Range II, Duprat Township.



Summary of the lietamorphic Processes

The.changes undergone by the rocks during metasoﬁatism may
be summarized'in this way: the metasomatic reactions indicated by the
presence of the Varioﬁs mineral assemblages in all the rocks postulate
the general prevalence of circulating heafed pore solutions, or solu-
tions traversing the rock through distributed fractures. These solu-
ticns mobilized sodium carbonate and silica in some places, and cal-
cium carbonate and alumina in other places, depending on the local
concentrations at variohs points. Transformations invblving the pro-
duction of epidote, chlorite and zeolite veins mey¥ mérely involve the
redistribution of constituents already present in the rocks, a point,
which can only be decided by a suite of chemical analyses. The redis-
tribution is decidely imperfect. From the evidehce at hand, changes.
involving the producticn of albite from more calcic plagioclase in
fhe map-area postulate'the introduction of soda probably in hydrother-
mal garbohate soluticns. The most prominent changes in the intermedia-
te rocks, Gue to these solutions are; saussuritization, albitization,
and the transformation of poryxzene to amphibole or chlorite. Only the
last change is prominent in the siliceous roclis. Regional silicifi-
cation has occurred only to a small extent. The assemblage.of minerals
is cheracteristic of the greenschist metamorphic facies, and equili-

brium is imperfect.
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CHAPTER XIT

ECO:OIIC GEQLOGY OF THE MAP-4REA

General Statement

Like the rest of the Abitibi region, the area included in
" this thesis is chiefly of interest from the economic standpoint, for
the possible concentrations of metallic minerals it may contain. Such
deposits in the Noranda district consist of primafy copper and gzinc
sulphide replacement deposits, and gold béaring quartz veins. In the
classification of Lindgren, both types of deposit: are generally consi=~
dered to belong to the hypothermal to mesothermal zone (1933, p. 664),
but with the application of differentield thermal analysis to the a
‘study of gold deposits in the &bitibi District considerable differen-
ce of opinion has.now arisen regarding not only the depth zone to
which the deposits belong, but also the age of the mineréliZationv As
the types of mineralization encountered in the map-area have not been
studied as yet by.new methods, fufther consideration'of this problem
is beyond the scope of this thesis.

| -Considerable gold also oceurs with the copper and zinc sul-
phide deposits, éome of which havé élfeady'been exploited within the
map-area, as for example, the Waite Amulet Mine. Because full accounts
of this devosit have previously been publishedl, and since the
vwriter's attention was confined to later undescribed occurrences, no
further reference is méde’here to the Waite Amulet deposits. Silici-

— e Be e me am wm A e R e

1 see Wilson, M.E. (1941, pp. 99, 111) for az summary account of the
Waite &mulet Mines Ltd, and bibliography of previous work, and
Cooke et. al. (1931, pp. 206, 219) for descriptions of the proper-
ty, s well as the bibliography of the map-areaz at the endg ©f this
thesis,
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fied, and carbonated gold bearing zones along faults in the north
part of the area, and auriferous quartz veins in the south part of
the area have been prospected, but so far none has been economically
developed.

Non-Metallic Debvosits ' .

Buildingé Stone

While the Flavrian granite éémplex is accessible by good
secondary roads along the:south boundary of the area, the multitude
6f obliquely intersecting joint sets, heterogeneity of composition,
and the large amounts of included breccia, meke its local exploitation
as a building sitone exceedingly unfavourablé. On the other hand, the
diabzse dykes in Range I and II, Duprat Township are cut by a set of
flat joints, and a vertically dipping conjugate system, parallel and
perpendicular to the walls, so that quarrying could be easily con-
trolled, and they are accessible at present by wagon trails. The
quarr&ing of diabase,'or " black granite ", has already proved profit-
ablel within the-vicinityvof the city 6f Noranda, and although the
dykes in the map-area are from 5 to 10 miles from the city by road,
the possibility of using these dykes with the advent of greater fﬁture
demand should be borne in mind.

Road Ballest and Sand

The long north-south trending ridge of sand and gravel men-
tioned under physiography, (p. 26) extends the entire length of Du-
prat Township. It is at least 200 feet wide at any poiﬁt, and ranges
up to 30 féet high. The network of roads traversing the ridge in Ran-“
ge VII“and VIITI, was built by lumber companies from material avail-
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W.G. Robinson, Qué. Dept. of Mines Fesident geologist, (pers. comm)
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able in the ridge. Much of it is a fine to medium grained sand con-
sisting of frosted and bright angular quartz, and greenish eridote.
The composition is unsuitable for refractory material, but it forms
excellent all-weather third class roads in the area. Should economic
development proceed in north Duprat Township, this material is readi-
ly available, not only in the ridge, but zlso in the dunes to the e
~east, further removed from the roéds. It is estimated that the ridge
contains aboﬁt 2,000,000 cu. yds. of ballast, but it should be noted
that this figure does not express the ﬁroportion of sand énd gravel
availabie,<and it assumes an average depth of 20 feet. The dunes on.
the other hand, consist mainly of sand, and average about 10,000 cu.

yds. each.

GOLD DEPOSITS
Gold is known to occur within the map-area in quartz veilns,
in carboﬁated znd otherwise altered schist zones relsated to intrusions
of porpﬁyry neér faults, and with sulphide replacement deposits. In
the first and second instances, the connection of the gold with sili-
ceous, sodic intrusives within the distriect, has been amply demons-
trated, as previously mentioned. (p. 15)

GOLD MINERALIZATION Iji ALTERED SHEAR ZONES

So far aé ¥nown, this type of gold occurrence is confined
to the northern part of thé'map-area. It appears to be related apa-
“tizlly to the méjor fracture zones, including the Porcupine-Destor
" break ", and genetically, to the quartz, and quartz-feldspar por-
phyry, intruded in the i mediate vicinity of, and in, the intersection
of shear zones related to the faulting. (Graham, 1947, p. 19)

Finely dissem:nated gold occurs within the shear zones. No



-136 <

visible gold has beeh?reported. The gengue minerals observed are
~ pyrite, magnetite, hematite,. sericite, chldrite and ferruginous car-
bonate. Graham repprts arsenopyrite and molybdenite as well, from the
region norﬁh of the msin " break " but these metals have not been
noted further south. This suthor suggests that the gold is related to
pyrite in the paragenesis, but the relationship has not yet been de-
'monstrated. (1948, p. i03) According to Graham, who confirms the
oﬁinion of previous workers, the gold is belie?ed to have been depo-
sited by hydrothermal soluticﬁs representing the final differentiate
of the quartz porphyry deposited in breccia zones controlled by fault-
ing..The‘temperatﬁre and pressure cdnditions during depositicn, sug-
gested by the data obtained by the decrepitation of the pyrite. gangue,
(Graham, 1948, p. 104%) are believed to have been 5100 C. and 2,900
bars respectively. The localization of the gold beariﬁg solutions
seems to have been controlled, not only by the major channels of ac-
cess, and proximity to the porphyry, but also by the permesbility of
the host rock. For these reasons, the more intéresting occurreﬁces
are found chiefly in silicified breccia zbnes, with finely dissemina-
ted pyrife, close to, or 1ying within the masses of porphyry. Thus
they are found where shear zones'change strike, providing openings
for the intrusion bf‘the porphyries. |

So far, those occurrences thast have been discovered séuth
of the main " break " are small and bear only low gold values. The
favourable exploitation of such zones at the Duquesne Mine, however,
lying just outside the map-sheet, to the north of Range III, Destor,(
suggests that there may be some possibilities within the area. The

extensive drift cover may conceal the presence of sheared porphyries,
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but since the shesr zones are straight over short distances, any pro-
gram of systematic exploration should direct attenfion to the project-
ed extension of shear zones underneath the overburden. The paucity

of quartz and feldspar porphyry within the writer's map-area, and the
scarcity of the characteristic alteration associated with these depo-
sits offers little encouragement for this type of prospecting. The
Mackay-Destor Lake fault has been partiéularly disapypointing in thié
connection. Should its course under the overburden be located with
more precision,'it may prove to be a favourablelst?ucture.

PROPERTIES

Destor Valley Gold Mines Limited 1

This property exemplifies the type of mineralization just
described. This company held claims comprising the north halves of
Lots 29 to 38 inclusive, Range II, and Lots 29 to 38, Range III,
Destor Township. The Desotr road from the liacamik highway'cuts across
the middle of the property. It is also aeccessible by the ébandoned
Beattie tramway, and numerous trails from the road.

The part of the property lying within the limits of the map-
area is low and swampy.in Range IX, and mostly devoid of outcrop. The
terrain rises with marked relief north of the Porcupine-Destor Fauit,
which cresses the property albng a line parallel to; and slightly
south of the Beattie tramway. Rock exposures consist mainly of pillow-
ed, carbonatedy andesite and chlorite schists in the north, and in-
tensély sheared sericitized Cléricy sediments further south; all of
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cf. Qué Dept. Hines. Min. I1d. Rept. 1945, p. 66; the Northern
Miner, 5 July, 19%5, and Preliminary Report on the Bufresnoy
Lake~Dalembert-River area, Abitibi County, Qué. Dept. Mines R.
1t'Espérance, 1951. (in press
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which are intruded by diorite dykes, and small masses of cuartz-feld-
spar porphyryL

Up to autumn, 1945, the property had been explored by 29 .
drill holes, totalling 14, 274 feet. Four of these loles are within
the mep-area. Chlorite, talc and sericite schists near the mein fault,
and sheafed rvroclastics and porphyry were intersected. Fine pyrite
mineraliization carried only low gold values. According to compény re-
ports, 27 inches of sdlid sulphides and quartz wvere inte seéted in
two holes 2,000 feet apart. Nd assays were available to the writer.

2,800 feet north of the Destor Road, on Lot Line 28-29, a
trench 4 feet by 2 féet, and 2 feet deep was excavated in rusty por-
phyry cutting andesite. No mineralization is visible in the trench.
‘Anqther trench 20 feet by 4 feet, and 3 feet deep, across the contact
of the porphyry and andesite, is mostly filled with débris. The por-
phyry in the trench is highly carbonated and contains specular hematite
in small strings and p:ds. 4 third trench, alcng the contact of a foot-
wide quartz vein cutting chloritic andesite 1,200 féet south of Range
Line III-IV, on Lot Line 26-27, contains Erown carbonates and quartz.
4ssays from this trench taken by the writer yvielded less tham-0.0l'oz.

gold.
‘he property has been inactive since 1947.

Gold Associated with Quartz Veins

White quartz veins up to 10 feet wide cut sheared rhyolite,
andesite and trachyte around Dufresnoy Lazke in.the northeast part of
the area.'They are parallel to the schistosity for the most part,

and except for small amounts of metallic oxides, do not appear to con-
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tain any minerals of value. Gold assays by the writer indicéte that
these veins are barren. -

| Gold bearing.quartz veins angd silicified‘zones connected
with the veins, appear to bte confined to the Fla\}rian granite complex,
and its immediste vicinity in the south part of the map-area. Many of
the veins have been investigatedvby mining companies in the past Ge~
cade, but none so far has either been developed, or proved to be of
commercial grade.

Within the veins, gold occurs principslly in bluish quartz,

in the native state, and also in tellurides. Duringla visit to the
Elder mine, just south of thé mgp-area, the ﬁriter observed rather

spectacular coarse free gold, and large messes of tellurides in the

~quartz of some hand specimens. The occurrence of gold within the map-

area is known mainly from drill-hole intersections, &s few'outcfops of
the veins have been observed. Most of the gold is confined to the veing
and very little is found in the well-rock altered zone, which is uﬁ-
important, but one specimen shown the writer at the Elder Mine, con-
sisted of native gold in coarse grained " granite " from the wall-
rock itself. The gangue minerals occﬁrring in the veins arej a little
rusty pyrite, carbonate, hematite, and of course; guartz. In the
silicified brecciated z ones discovered by drilling, fine gold occurs
with pyrite, a little chalcopyrite, and some'carbonatgs. Assays from
the veins are variable and erratic, and range up to 0.2 oz. per ton,
over a width of 4.5 feet. In thé dilicified zones, they range from
0.01 per ton over one foot, to 0.3% oz. per ton over 4.5 feet.

| ' The writer compiied data furnished by eonsiderable explora-

tion in Ranges I to III, Duprat Township, which shows that gold
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 bearing veins and breccis zones strike from N. 450 to 60° E. and dip
at low angles both southeast and'northwést. Vertical veins striking
north, and éast trending veins dipping about 30° south also contain
gold. Though production at the Elder Mine, has shown the importance

" of the gently dipping eest—to-northéast striking veins, the north-
south vein has also nroduced gold. Exploration by bfher companies bfo-
ceeded in the east part of Range I.and II, in the hope of intersecting
the favourable structures of the Elder Mine, and although spectacular
intersections of visible gold in'quartz were located by drilling, the
northezst extension of the Elder system is by no means proven. It is
possibly succeeded in thi; direction by other parallel veins.

The relation of the gold veins to the faulting, or to the
joint sets analysed in the granite area, is not entirely cleat. The
north-south veins are roughly parallel to a prominent joint set in
the granite, and may have been opened by tensional stresses acting
at right angles to this direction éfter consolidation of the granite,
or they may be north striking joints onened at some much later time
by ofher stresses. It may be significent that north striking joints
filled with about one inch of apparently barren quartz in Lot L6 Ran-
ge I, assayed by_the writer, contain traceé of gold up to 0.006 oz.
per ton. It is rossible that this slight gold mineralization occurred’
art thé same .time as the jointing in the granite, and it may be contém—
poraneous with the formation of the guartz veins. On the other hang,
if the veins are joints opened by stresses acting in 2 restricted
direction, the bresence of gold in the quartz of joints striking pa-

rallel to the guartz veins is of no particulasr significance, for the
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filling of both joint plane and vein ﬁay have occurred at 2 much later
time than the general jointing in the granite. The Iack of data on

the gently dipping joints precludes a comparison with the gently
dipping quartz veins, but conceivably, these veins as well, éould be
joints opened‘atAsome later time.

4 more evident relation appears to exist between the quart:z
Veiné and the recognized faulting. There is a rough parallelism bet-
ween the gently dipping veins, and the east north-east striking faults
in the area. Small slips striking in this direction, have left hand
separations, as indicated by quartz filled tension cracks, and some
of these little faults contain quartz. From the drill-hole data on
the property of Phelps Gold liines Ltd., the writer attempted to match
the fracture zones apprearing in various holes., The results suggest
that some faulting strikes aboﬁt N. 53° E. and dips 75° S. Development
at the Elder Mine reveals thzt the south dipping veins widen where
the dip flattens1 suggesting that they occupy planes opened by high
angle reverse fauvlting. Until more data point to some‘contrary inter-
pretation, these facts suggest that the gently-dipping gold bearing
fissures may have been opened by movements along high sngle, east north
east striking faults having a dip-slip component. -

If this interpretation is COrrect, the veins are apﬁroxima—
tely the same age as the east north-east faulting in the area, which,
probably through recurrent movement, displaces the north-south diabase
dvkes. This inference is supborted by the presence of a diabase dvke

which cuts the veins in the Elder Mine.
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Robinson, . G. pers comm. (1950)
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The prospect of gold occurrencesiwithin or near the granite
complex 1s favoured by the presence of the Elder and Quesabe liines,
the former within the graﬁite itself, and the latter not far from the
western boundary. The eastward continuation of the Quesabe Fault toward
Lake Lebrun; its pcssible connection with one of the Amulet Faults
(p. 187); and, the other east northeast striking faults, revealed by
the present mepping, are all encouraging indications that other gold
bearing guartz veins may yet be diséovereé in this area. Most of the
faults are devoid of surface expression, and are indicated only by the
obvious offsetting of major pre-fault structures. 4ttention tb the
minor indications of faulting is'therefdre_recommended, and to the
possible existence of narrow veins at such localities. The unimpressive
width ( 2 feet )-of the discovery vein'of the Elder property which
outcrops within the map-area, serves to show that such narrow veins

should not be disregarded.

Pronerties
The geology and mineralization of 211 the gold properties
within this part of Duprat Township, are very similar., 4s they have
already been individually described (L'Espérance, 1951) repetition is

avoided here. The following properiy is selected as a typical example.

Phelps Gold IMines Iimited’

This company holds the south halves of Lots 46 to 49 inclu-
sive, Range II, Eearing claim number C-8582 ; and parts of Lots 45 to
48 ineclusive, Range II, bearing claim numbers C-8580, and 8581.

‘Most of the property is accessible by vehicle through a
track extending morth from the Elder Hine road, which connects with
Evain, on the Kirkland iake ~ Noranda highway.

- e mm e Em e ee

1 Robinson, W.G. The Flavrian Lake Area. Qué. Dept. of Mines Geol.
Rept. No. 13, 1943. The Northern l{iner, 9 4ugust, 1945, and 20
September, 1945, ,
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fhe claims lie in an arez of low rélief about one mile
from the east margin of the Flavrian stock, and are underlain chief-
"ly by " granite " cut by aplite, lamprpphyre, andesite, and diabase
dykes., Numerous quartz veinlets ranging from str;ngers an inch or
more in width, up to .one foof, trend somewhat east of north, and
dip either steeply or very gently. They cafry small amounts of
rusty carbonates. Small faults trending north of east occur on a few
outerops. '

From July 19%5, to June, 1946, the property was explored
by a geophysical survey, and 12,006 feet of drilling in 37 holes,
laid out along two rows running northeast through Range Line I-II,
-at Lot Post 48-k9, to intersect possible veins parallel to the Elder
lMines' No. l. vein. In view of the destruction of the core record
by fire in the spring of 1950, the followihg data is derived from
coxpany records. |

Following the discovery of a nearly flat, gold-bearing
quartz vein, mineralized with pyrite, about 400 feet north of Lot
Post 48-49, Range II, eight holes were drilled to intersect the Veih
within a few feet of thevsurface. bssays from a silicified section
of granite ranged from $5.00 over five feet to $3.85 over one foot.
.The vein was found to dip at about 15© southeast, and it did not
continue to carry gold values in that direction. Further drilling
from September 1945, completed a 2,000 foot cross-section in the
southeast corner of Lot 47, Range II. Here twb rows of northwest dip-
ping holes intersected two low gradé mlneralized zones consisting of
quartz stringers, carbonates, a little pyfite, and éhalcppyrite

" bearing gold averaging about 0.1 oz. over variable widths. Low grade

L N .

1 gold assays calculated at $38.50 per oz. - the prevailing price
of gold (1946)
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gold mineralization was obtained in holes drilled on the southeast

“part of the property.

Mr. H.A. Honsberger, consulting engineer, was in charge

of operations at the property.

SULPHIDE REPLACEMENT DEPOSITS

Sulphide Mineralization

Interesting occurrences of sulphides with rather un-
usual associated alteration, have been found in several parts of
the area, especially in Duprat Township. The rpincipal minerals
of interest are chalcopyrite and sphalerite. Pyrite and pyrrhotite
are associated with tpese minerals, and pyrite also occurs.separate-
ly. The mineralizaticn discovered so far is characteristic of the
sulphide replacement deposits of the Noranda district. The Waite
Amulet copper-zinc derosits on the east margin of the map-area are
a prominent example. 4s compreﬁensive reports on this occurrence
have already been published (see Appendix &4, and Wilson, 1941,
Cooke, et al. 1931) attention is directed here to the types of mi-
neralization, ore controls, the alteration, and the possibilities
of those prospects not previously described. Sd far, none of these
occurrences has proved to be of economic intérest.

Metallic sulphides, consisting chiefly of pyfite disse~-
minated in small grains, or localized in stringers, are found at

points within the various intermediate intrusives; along flow con-

tacts; at the junctions of dukes and flowss; . in brecciated rocks,
such as the tuffaceous agglomerate in Range II, Duparquet Township;

and in fractured volcanics, such as the rhyolite and andesite south
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of Fourcet Lake, Duprat Township. Masses of solid pyrite also

- occur between intrusives and volcanics, as for example, in Lot

27, Renge II, Destor Township, lMany of the intrusive rhyolites
and porphyries are speckled with fine points of rust reéulting
from oxidation of metallic sulphides, such as the body in Lot 37,
Range VII, Duprat Township. & few of the siliceous intrusives
contain stringers of chalecopyrite up to one-half inch wide. In
the past, particular attenticn seems to have been paid to those
occurrences of sulphides along contacts, and the disseminated
sulphides in siliceous intrusives. Many of the prospect pits noted
during traverses occur in massive lava flows where there has been
little fracturing or shearing, and where the’mineralization is
sparse and disseminated. Grab samples taken by the writer from
such occurrences fail to indicate any interesting values in copper
or gold. While dykes, and intrusive contacts may be important struc-
tural elements'in the localization of ore-bearing emanations, the
possible sterility of these loci, for anything but pyrite should
be borne in mind, in any programme of sysfematic prospecting.

The presence of minor amounts of the sﬁlphides along
the intrusive, and extrusive contacts, along faults and other struc-
tures throughout the area, suggests the.general prevalence of ore-
bearing emanations, which had access to the host rocks, due to the
inherent weakness of the structures mentioned. Only however, where
the host rock is sufficiently amenable to replacement'is an attrac-
tive cbncentration 1ikely to occur. |

Past experience in' this area (Wilson, 1941, p. 59) shows

that although rhyolites are particularly favourable for réplacement
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deposits, the character of the rock replaced is not so important
as its brecciated state. The occurrences bf sulphides in pyroclas-
tic, or rhyolite flow breccia show that these rocks are more per-
vious to ore solutions than the massive unfractured lavas. %t has
thus been found that replacement proceeds more easily through brec-
ciated sections of rocks,'along fault zones, and where massive
rocks are broken up by a large number of criss-cross fractures
along which resistant silica weathers out in a " grid " or mesh
pattern. " Grid " fracture patterns, allied of course with indica-
tions of rock alferation such as dalmatianite, have been useful
indicators of the occurrence of ore deposits on the Wailte Aﬁulet
property. The significance of the " grid " pattern, where there

is otherwise no indication of rock alteration, is unknown. In sum~-
mary, it may be said that, to judge from preﬁiously discovered
occurrences, replacement deposits in this area are governed prima-
rily by a favourable, unobstructed channel of access, and a per-
meable brecciated host rock, and subordinately, by the composition
of the rock.

The prospect of sulphide occurrences governed by the
conditions Jjust mentioned, within the maanrea, is good. The pre-
sence of the Waite line on the east side of the area indicates
the proximity of ore éolutions at least in the south part of the
area. East northeast faults, some of whiéh have been brought to
light by the present mapping, provide source channels and moré
| may exist beneath the drift cover, The rhyolite breccia, and the
rhyolite-andesite contacts on the east margin of the granitic

sotck may be favourable hosts for the deposition of ore-bearing
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solutions. The drag folding along the great pyroclastic band in
Duparquet Township almost certainly indicates the presence of
faults obscuréd by the thick overburden. The pyroclastic breccila
is a favourable host rock, and the presence of some mineralizing
solutions is shown byvan océurrence of chalcopyrite found in a
trench in tuff 3,000 feet north of the Dalembert River, and 2,700
feet east of the centre-line.

In neither of these localities, or others, is the pro-
portion of cﬁalcopyrite or sphalerite in the deposit as.exposed,
sufficient to be of value, but the thick drift may effectively
conceal faults of importance, which so far have not been fully
explored by drilling or geophysical methods. Careful exploratibns
by these methods along the east-northeast fault in Duprat Town-
ship is recommended. The possible connecfion of the Quesabe fault,
with the fault along the Fourcet Creek road, makes the area bhetween
Duprat and Fourcet Lake potentially attractive,'lt i1s interesting
to note that a decade ago Wilson suggested that

" the most favourable locality for further exploration

is probably the depression north of Lake Fourcet espe-

cially if breccia is present in the rhyolite beneath

the Rsuty Ridge andesite at this point. " (1941, p. 139)
- a suggestion supported by the recent interpretation of the fault-
ing, and with which the writer is in complete agreement.

Alteration Connected with Sulphide Mineralization

- In addition to the usual oxidized appearance of the sul-
phide zones, there are several rather unusual types of rock alter-
ation associated with weak mineralization. These merit attention
as their occurrence may eventually prove to be connected with much

more important mineralization at some distance from the alteration.
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.This has already been demonstrated in the case of dalmatianite.

Dalmatianite

The most prominent type of alteration is that producing
the abundant white nodules in the rocks adjacent to certain of the
Waite &mulet ore bodies. The altered rock, locally known as |
" spotted dog " or dalmatianite, has been of signal assistance in
the search for.ore in the aresz. &s the type locality for this al-
teration, which according to Lindgren (1933, pp. 688, 743-7hk),
is associated with magnesian metasdmatism of the Orijarvi type,
has been fuliy described, (Wilson, 1941, pp. 67-69) no further
reference 1s necessary, Thus far, no occurrences of dalmatianite
north of those appearing on Wilson's maps, have been observed by
the writer. |

‘Spotted Alteration

. Up to the present, this type of alterafionllas been

found only south of Range VIII, Duprat Township, in rhyolite and
dark intermediate lavas, vhere it resembles, but is not identical
with the dalmatianité of the Waite Amulet area. Essential differ-
ences between the dalmatianite and the spotted alteration ére the
nodules of cordierite, rosettes of.gedrite and crystals of bfown-
mica in the former, whereas the latte consists mainly of ovoids

of quartz and chlorite. It is by no means certain that the struc-
tures deséribéd as ovoids are filled vesicles. The ovoids range
from specks uﬁ-to 1l inch in diameter, and they are spaced from 0.1
inches to several inches apart. Mineralization associated with this
type of alteration consists of spots, clustérs, vesicles, and vein-

" lets of chalcopyrite, pyrite, sphalerite and occasionally pyrrhotite.
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The sulphides occurring in spots appear to replace gquartz and

~chlorite in varying degree. &n occurrence of this type was noted

in andesite, in the north part of Lot 35, Range VII, in faulted
contact with rhyolite flow breccia. Thin section examination of a
srotted sample, shows that a small amount of chalcépyrite surrounds
some of the quartz orbs. Very indefinite circular areas of a chlo-
ritic material are bounded by pyrite and pyrrhotite. The andesite
is very fine grained and more or less opidotized.

&nother occurrence of the spotted alteration was found
in rhyolite, outcropping in a swamp about 4,000 feet north of
Range Line V-VI, on Lot Line 40-41, Duprat Township. No spots are
visible on the weathered surface at this locality, but the fresh
sﬁrface bears orbs of sulphide, chlorite and gquartz in various coﬁ-
binations. Chlorite spots have vague shapes and a few are cut by
minute veinlets of pyrrhotite. Some amygdules consist entireiy_of
sulphides.l None is over hald an inch in diameter. The relations‘
suggest that the sulphides have replaced the areas of chlotite
alteration, but the sequence of replacement has not been establish-
ed.

The most prominent occurrence of spotted alteration occurs
in massive andesite, near Lot Line 50-51, south of the Township
centre-line, &n account of this deposit is given under-the descrip-
ticn of properties.

In all the occurrences of spotted alteration, the amount
of contained sulphides is not of economic importance,- but the

alteration is an indicaticn of the presence of avzilable ore- so-
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1 4 similar occurrence of sulphides occurring however in larger
orbs, was reported by Wilson from the Beaver Mocuntein Copper Mines
Ltd., property, Dufresnoy Bownship. (1941, p. 136)
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which sulphides emanated intc the porous parts of lavas.

INERALIZATION ASSOCIATED WITH SILICIFIED RHYOLITE

Field Occurrence

mn

& very local occurrence of intense silicification, and
weak sulphide:replacement,'of a type so far as known never previous-
-1y described, occurs in an unusual flow rock outcrop in Lot 45,
Range IX, Duprathownship. The locality of the discovery lies just
north of the lumber road where it crosses this outcrop; subsequent-
1y similar rocks were noted in a swémp in Lot 43, Range IX.

In both field and microscopical appearance, the rocks are
more easily illustrated than described. They are provisionally
included within the rhyolite belt which pasées through this part
of Rangé IX, as shovn on mep 4. The rocks weather grey to white,
and have an extremely irregular weathered surface in which a certain
‘amount of heterogeneously distributed siliceous breccia is visible
in places. The breccia is indistinct, and resembies flow breccias
seen elsewhere in the rhyolites. The broken surface is extremely
variegated, and no two hand épecimens are exactly alike. One speci-
men from Lot 45, has scattered pyrite, pyrrhotite, chalcopyrite,
and possibly sphalerite visible in scattered grains on the broken
surface, blebs of opalescent blue quartz up to 0.3 inches-in dia-
meter, irregularly distfibuted, buff coloured phenocrysts of altered
slightly(zoned plagioclase, and small amounts of glassy looking
quartz speckled with dark greeﬁ grains of unidentifiable material.
Except for the apparent phenocrysts of feldspar, the texture hardly

resembles that of an igneous rock. In a few places, the broken

surface appears more homogeneous, and it contains stubby loéking
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phenocrysts of plagioclase in a rhyélitic-looking matrix. 4 few
aones were noted in Lot 45, where the rock contains abundant vhite
orbs up to one-quarter inch‘in diameter, closely packed in rovs
about one half inch apart. These spots are presumably spherulites
occurring in bands, as they have been observed in other rhyolites.
The broken surface of the rock in Lot 43, is quite different and
consists of scattered phenocrysts o? feldspar, in a smooth, pearly
grey‘opalescent siliceous matrix, which is reticulated by fine
dark-green wavy lines about 2 mm. apart so that fhey form an irre-
gular polygbnal mosailc. In short the mosaic resembles a miniature
" chickenwire ", The " chickenwire " appearance is probably due

to the céalescence of globular structures, such as spherulites in
the flow, for it has been noted in other, more normal rhyolites
north of Duprat Lake. .

Microscopical Characteristics

In spite of thé extremely variable appearance of the
broken surface, all the thin sections examined are so éimilar, that
they must belong to the same flow, or intrusive member. Under the
microscope, the slides consist of about 5%.albite, 6r cligoclase
phenocrysts in a micro-allipsoidal matrix containing about 5 to 10% |
quértz in grains of various shapes, but chiefly parallelopipedons.
The matrix consists of a number of fine graﬁular alteration products
forming such a confused aggregate, that determination of minerals
is practically impossible.

The plagioclase phenocrysts, which range up to 8 mm., in
diameter, are relatively unaltefed except for flecks of sericite

that dot much of their surface. & typical phenocrysts is shown in
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Figure 10. They lie withih, OTr across the_bbundaries of the micro-
ellipsoids described beyond.

| The gquartz laths, the matrix, and their mutual relations
are better illustrated by photomicrographs than by description.
Under oridnary iight, the laths, or parallelopipeddns of quaftz
are relatively clear (see Figs. 305 and 3la). They have eﬁhedral
4forms suggeéting the habit of feldspar. The resemblance is so
great, that on first examinatién,~they were thought to be feldspar.
Lines of inclusionscross the crystals, commoﬁly pérpendiculqr to
the long sides. Under crossed nicols the laths are resolved into
separate patcheé of quartz with variable extinction. Wherever
determination éf the patches is possible optical tests show that
they have the (4) sign of bireffingence, interference colours, and
and uniaxial interference figure of quartz. Some patches are
slightly biaxiai, with 2E apparently about 20°. Refractive index
tests on shards of the crystals obtained by fine grinding show that
the gfeater and lesser indices are similar to those of quartz in
the third decimal place. The laths in some slides are regularly
segmented across the length by patchés of quartz having no common

optical orientation;, but possessing rectangular shape, as shoun

| on the right side of Figure 31b. In others, relatively clear:

- individual laths (Figs. 3la, and b) consists of very compliéated

petches of quartz. Some of the smaller laths extinguish uniformly,
showing that the quartz has pérfectly replaced the pre—exiéting
mineral, (Fig. 32b) The quartz lathes rangse up to 0.8 mm. long,
and many are curved, or broken into severai parts, separated by

the matrix. (Figs. 39, 36a and 37). The laths are terminated by
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rectangular, slightly rounded, wedge-shaped, or notched ends, as
shown in Figures 33a, 34 and 36a. Some of the quartz is broad and
tabular.‘(Figs. 35 and 36a) 4 large porpoftion are long, thin; and
show an imperfect fluidal alignment, suggesting that the quartz has
replaced. an original bhenocryst'mineral, as shown in Figure 35.
Length to breadth ratics vary from 1l::4% to 1l::4%. Laths mutually cross
(Figs. 32a, 33a, 34, 36a and 39), others cccur in parallel bunches
(Fig. 35), and a few form rectangular frameworks enclosing part of
the matrix. (Fig. 32a). Invariably the 1ongér sides of the laths
are barallel. Figures'34 and 36a show the relationship of fhe quartz
laths to the curious looped arrangement of the matrix resembling
a tile floor, or " chickenwire ",  for which the name micron-ellipsoidal
has been zdopted from Benson. (1915, p. 14%) Many of the laths occur
within the loops, but others interrupt the continuity of the boundariss,
The micro-eilipsoidal nature of the matrix is no less remark-
able than the habit of the quartz. The igneous nature of the matrix
is clearly shown by the phenocrysts, and more so by thekoccasional
vesicle as shown in Figure 33a. in ordinary light, the matrix df most
slides is composed of brownish to greenish cells averaging 1 mm. in
diameter, which are seen to be bounded either partly, or completely,
by one or more black lines. The clearest examples illustrated are in
the left central part of Figure ?h, and the top central part of Fi-
gure 36a. In places the black boundaries are marglned by a thin line
of colourless material. In other places the 1ines bounding cells afe
not'at gll visible, but the presence of cellular structure is detected
by the pattern formed by dark ﬁuclei at the centre of each cell

surrounded by lighter coloured edges. The darkéning of the centre of
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the cell is caused by a concentration of black lines, and is best
illustrated by the areas on each side of the bottom part of Figure
3la. Scme cells have nuclei of dirty brown epidote group minerals,
.green chlorite, mixtures of the two, or they are composed of clouded
material having 1little or no'birefringence - suggesting partly de-
vitrified glass. The majority of cells consist principally of an
opalesceﬁt guartz forming the basé for many flecks of other minerals,
and for the black dots, and lines. This quartz gives very hazy,

" sick-locking " uniaxial figures, probebly due to the peculiarity
of its crystalline state, and 1t is the opalescent orbs seen in

hand specimens. The quartz forming these cells extinguishes in patches
heterogeneously oriented, as shown in Figure 38. Fiﬁe, dark lines
forming an imperfect radiating stfucture in most ce@lls (Fig. 38)

are resolved under a magnification of 1,200 diameters into chains
made up of grains about 0.001 mm. across that have high relief, and
the variable interferenCe‘colours of epidote.

The cellular structure observable in most thin.sections
strongly resembles‘the perlitic partings frequently described from
devitrified rhyolitic_glésses of mero—crystaliine rhyolites. (Tyrrell,
1929,‘pp. 60, 100 and Fig. Y1) The fine radiating lines, emphasized
by the rows of dark (eridote ?) beads along them may represent either
shrinkage cracks, or they may be related to spherulitic structure
within the cells. In this respect, the structures, except for their
altered state, have a striking resemblsnce to spherulites and periitic
cracks in rhyolites from the western United States, described by
Zirkel. He describes sub~rounded aﬁd drawn-cut spherulites (as in

Figs. 5 and 11) which.are bounded by.brmwnish lines that he interprets
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as perlitic cracks. (1876, pp. 168 et seq. and Flates VI, VIII,
Fig. 1)

Even closer resemblance is found with a description by
Benson of the rim of a pillow in lava from the Hundle district, south
fustralia. (1915, p. 144) He states:

"the extreme outer margin of one pillow in Swamp Creek exhi-
bits a structure of which no parallel i1s known to the writer
esesse It so clearly resembles the plan of a pliiow-lava that
it may be termed micro-ellipsoidal structure. It is probably
the first stage in the formation of wvariolitic structures,
preserved, owing to sudden quenching"

The ellipsoids are reported to measurevup to 0.2 mm across.
They have radiating fibres, a dark browvmish green colour (due to
chlorite or sugite?) and they are surrounded by a ring of clear epi-
dote." )

"This epidote is separated from the epidote in the adjacent
micro-ellipsoid by a thin band of grey, dirty material which
widens out into tricuspate areas at the point of contact of
three microallipsoids just as does the material between the
large ellipsoidal masses in pillow-lava® (1915, p. 145)

The close resemblance of the Duprat example to the descript-
ions of cooling and devitrification structures (spherulites, varioles,
etc) cited above, suggests that the cellular structure is beyoﬁd
-all doubt, primary, and related to the cooling of a viscous lava. It
is not likely however that the cell boundaries in the writer's exam-
ple are original perlitic cracks, for these delicate structures are
commonly obliterated by;devitrification,'and élso because many of
the boundaries are dlosely spaced double lines. They do however appear
to ‘be identical to the micro-ellipsoids of Benson, and the radiating,
lines which Zirkel found in spherulites are suggestive of some type

of radially exerted stress. The fact that some of the lines pags

from one micro-pillow to another without descontinuity however, makes



- 156.-=

this interpretation quostionable.'They could possibly be original
flow lines formed in a viscous rhyolite glass, and marked by chains
of crystallites. a

The possible origin of the cells is suggested by a recent
description by Osborn (1949, pp. 73-78) of structures in artificial
glass. He noted that large cells, bounded by cooling cracks, formed
in a glass consisting of 33% 8102 by weight, when poured from a mould
onto a porcelain slab. The large cells, contained small cells avera-
ging 0.12 mm., in diameter, of about one~eighth the size of those
shown in Figure 34%. Orborn attributes the formation of the cells, to
convection currents developec¢ in the upper part of the cooling glass.
He considers that ellipsoidal lavé, except for the difference in scale,
is composed of similar convection cells, and that extru51on over a
wet surface would increase convectlon by 1ower1ng the viscosity in the
" bottom layers of the lava. It seems to the wrlter, that, in the
absence of conflicting data, this explanation is adequate to account
for the cellular appearance of the porphyritic rhyolite. With this
interpretation, the laths, which have mutual cutting relationships
with the micro-pillows, must have been original, and cannot be porphy-
roblasts, a conclusion supported by their euhedral shape, and the
fact that they are replaced by quartz. The preservation of the origin-
al structure indicates that merasomatic changes in the rock, and
devitrification proceeded with delicate reolacement.

Figures 325, 33a, and 37, illustrate a dark halo around
some of the crystals in the matrix. The disposition of the halo sug~
gests that it is causally related to the crystals now pseudomorphed

by guartz.However, the halo does not occur around all crystals, and
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some haloes occur where there are no crfstals. If the development

of the haloces is connected with the laths, this distribution suggests
that the haloes formed after the laths, but that they persist where
laths disappear. Uﬁder high magnification, the only difference between
the halo area, and the rest of the matrix i1s the relative abundance

of the fine black to semi-opaque grains thought to bé epidote.

In several slides, such as Figures 3% and 40, blebs of
sulphides, mainly pyrite and pyrrhotite, cross ellipsoidal boundaries,
and they replace quartz laths in such a way that they must be second-
ary.

Similar Occurrences

During the second field seagon of this survey the writer's
attention was drawn to structures in the rhyolite belt surrounding
the south end of the Rusty Ridge andesite, which are so similar, that
one cannot resist the suggéstion that the phenomena are related. In
several slides of sericitic rhyolite, not far from the Waite Amulet
l{ines, curious wedges, or imperfect lath-shaped structures of quartz
were noted, (Fig. 42) which are analgous to the quartz laths of the
oécurrence in Range IX. Some of the semi-rounded structures are more
perfectly symmetrical than others, as shown in Figure 43a, Opa@ué
sulphides are found in all the slides. The igneoms nature of the matrix
is clearly shown by the presence of vesicles, so that the angular-
looking pieces of quartz are not likely to be shards unless the floy
contains considerable amounts of incorporated crystal tuffs. Surround-
ing each clear piece of quartz, is a quartz border of about the same
width, so charged with inclusions fhat it cannot be easily distinguish-

ed from the matrix in plain light (see Fig. Y42a) though it is distinct
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under crossed nicols. (Fig. 42b) Suéh aureoles of quartz also surround
the vesicles. Unlike the northerly examples, micro-ellipsoidal struc-
ture is not easily visible. (Fig. Lh). Fairly well-formed laths of
quartz are, as before, replaced by sulphides in exactly Fhe same
fashion (Fig. 4h) as previously roted in Lot 45, Range X. In some

of the sections the matrix appears pale yellowish-~brown in ordinary
light, and undef crossed nicols appears to consist of granular alter-
ation products too fine for identificatién. llore sericite occurs here
than in the northern examples, and the matrix containsg some altered
feldspar. These rocks differ in having no feldspar phenocrysts. They
seem to be entirely replaced by quartz (Fig. 4la) jillustrates a

large rectangular quartz bleb which ﬁas replaced a former feldspar
phenocryst,.From the same area, a very fine example of the type of
replacement, shown in Figures Wla, and b in vhich the idiomorphic
outline of feldspar is occuﬁied by a quartz mosaic, is illustrated

by Schindler (1933, Plate IX).-7

Orlgln of the Structures

Due to the fine-grained nature of the matrix, which effect-
ively precludes optical work, and in the absence of X-Ray determina-
tion of the minute minerals, no very satisfactory explanation may be
given for all the curious feafures of these rocks, Consideration may
be given to however, to the following questioﬁ :

1) what primary lath-shaped mineral has been replaced by quartz?

2) from whence was the silica replacing parts of the matrix and
crystals, derived?-

3) vhat is the relation between the sﬁlphides_and the quartz?
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Origin of the laths

Evidence has been cited to show that the original rock was
probably a glassy siliceous lava, and that the laths are original
crystals..Therefore the quartiz has replaced some mineral which may
occur as phenocrysts in a rhyolitic lava. The only likely possibili-
ties are that the quartz has replaced (a) feldspar or (b) tridymite.

Evidence supporting the hypothesis that. the quartz pseudo-
morbhs are after plagioclase, is the habit of many of the laths, and
the undisputed replacement of feldspar by quartz in thé moré south~-
erly examples. (Fig. 4la, & b) On the other hand, some of the shapes
of the laths are so unlike the habit of tabular or lath-shaped feld-
spar that the possibility does not seem likely. Furthermore, 1t is
unlikely that the plagioclase would occur in the bunches shown in
Fig. 36a, & b, or that plagioclase phenocrysts would remain unreplaced
by duartz as shown in Fig 39, whereas less than 1 mm. sway small laths
are replaced by quartz. In one section not.illustrated, the laths:
of quartz lie in parallel arrangement partly within the boundary:of
a plagioclase pheﬁocryst.

v‘ The probability of the second alternative is not enhanced
by the parallelopiped habit of most of the quartz. Though tridymife
is orthorhombic pseudo-hexagonal at its usual temperature of crystal-
lization, the writer is not awvare of any occurrence in which it is
described as other than wedge~-shaped indiﬁiduals or twins. In.addition,
thé occurrence of phenocrysts of tridymite is a contenfioué'issue.
In the lavas of the Creede District, Colorado, Emmons and Larsen
(1923, p. 47) state that tridymite occurs as minute drusy crystals

in épherulitic growth or in the groundmass. However, they also state
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that the tridymite commonly occurs in vesicles, and only phenocrysts
of quartz were observed. The habit of the tridymite in the groundmass
is not described. Rodgers, in reference to Emmons' and larsen's des-
cription, (1928, pp. 80,”81} catégorically denies the existence of
tridymite as a meématic mineral; and ascribes its origin to pneuma-
tolytic metamorphism. The orthorhombic form of tridymite, stable
below 117° C. has axial fatios close to that of the hexagonal form,..
with ¢ 1.653 (Dana, 1892, p. 192) or C::4 1.653 (Winchell, 1931, p.
192). The common appearance of the lath form of quartz in the thin
sections would thus demand a common parallel crientation of héxagonal
('or orthorhombic ) tridymite plates, with their broad planes trans-
verse to all the thin sections - a coincidence so fortuitous that
it seems precluded.

In spite of the objections to the feldspar hypothesis, one
is forced to conclude that it is the more.likely of -the two pbssibi-
lities., Replacement of feldspar by quartz may have proceeded under
such selective conditions that only plagioclase of a certain calcicity:
was affected. flternatively, the lava may have contained crystals of |
sanidine or orthociase, which concelvably could be replaced by select—E
ive mobilization of potash. Because there are no reported occurrences
of potash feldspar‘fh the acidic lavas in this area, the former hypo-
thesis, however undatisfactory, seems to be the only possibility. |

Source of the Silica

The presence of some sulphide mineralization in the rhyolite,
and the opalescent nature of the silica in the groundmass both suggest
that the silica has been provided by hydrothefmal solutions of the

type accompanying sulphide mineralization. The examples of quartz
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mosaics replacing feldspar near the Waite Amulet Mine,‘described

by Schindler, and the rresent examples from the same locality in
which quartz clearly replaces some previous mineral, are both cloée
to replacement deposits of considerable magnitude.

In his review of silicification at the Horne lMine, Price
has pointed out that the ore solutions are a potential source of
silicé,~but that many other reactions are involved, (1933, p. 132)
such as the release of silica during sericitization, or during the
' feplacement of silica minerals by sulphides. That the solution repla-
cing»the feldspars in the present example consisted mainly of-SiO2
and water is shown by the fact that all the constituents of the
feldspar have been-removed, and their place is taken only by quartz.

In tﬁe absence of sericite, and other alteration minerals, there is

no doubt that this example is an intense type of silicification,A
requifing additional silica from an external source. As such solutioné
are known to be associated with ore deposité*in this area, it is
concluded that the rock has been altered by hydrothermal Qfe.301utions;
Several examples of silicz metasomstism are known from this district,
at the Robb-Montbray, Newbec, Coniagas, &ldernac, and Walte-Askerman
properties, according to Cooké et. al. (1931, p. 161) who concluded
that although part of the silica may have been derived from sericiti-
zation, some parts are so siliceous that it seems probable that quartz
"has been introduced. Other examples have.been noted by Ambrose (19#1,
D. 80) in the Cléricy-La Pause areé in connection with sulphides in
diabase dykeé; and by Cunnin“ and &mbrose (19%0, p. 57) in the

Malartic aresa.



{"‘\

~altered locality. If an ore dpposit exists here, it may perhaps be -

I S N R
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Relation to the Sulphide Mineralizztion

So far as known, the complete replacement of feldspar by
gquartz mosaics has occurred only near sulphide mineraliiatioﬁ, from
which the éolutions wefe presumably derived. The occurrence, there-
fore, of similar alteration in Lots %5, and 43, Range IX, Duprat
Iownship, suggests the proximity of a sulphide body. Thé intense,
localized natﬁre of the lateration shows that the channel by which
such soluticns were accessible is close at hand. The 'fact that grab
samples of the rock indicate 0.05% Cu, and 0.10% Zn, content shows
the presence of at least some sulphides. The nearest known ore
deposit is five miiles to the southeast. Since lateral migration
couid hardly have been effective over this distance, the ore solutiois
probably travelled vertically from some source directly below the

!

too deep for mining. On the other hand, if there is more than one .~

channel of access, so far not discovered due to the overburden,

other evidences of ore'may be found nearby. In either case, the

P

favourable indications in this area certainly warrant a search for
tangible evidence of sulphide mineralization. The rusty discoloration:
. <

of sand lying,northweét of this locality may be of some significance,

thdugh assays of the sand are negative.

Summary

Completé pseudomorphic replacement of plagioclase, so far
as known without parallel, occurs in connection with sulphide mine-
palization in Lots 43 to 45, Range IX, Duprat Township, in rhyolite.
The similarity of the changes to phenomeﬁa observed‘near ore deposits
of the Waite-&mulet mine, and the demonstration elsewhere within the |

destrict, of the prevalence of silica accompanying sulphide replace-

ment, both suggest that a concentration of sulphides may be present
in this vicinity. ' '
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