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ARNTFIELD-ALDERMAC MINES MAP AREA 

BEAUCHASTEL TOWNSHIP 

By E. L. Bruce 

INTRODUCTION 

GENERAL STATEMENT 

Gold was discovered in the township of Beauchastel in 1906, 
the same year that gold was discovered at Larder Lake, Ontario. 
Lack of success in developments at that time discouraged intensive 
prospection until after the discoveries at Rouyn in 1922. The old 
claims were then re-examined and new discoveries led to considerable 
activity. Some of the deposits are still under development. 

The consolidated rocks of the northern part of the township are 
chiefly volcanic flows which are intruded by masses of quartz diorite, 
granitic rocks of various types, and diabase. In the southern part, 
occupied by the Kekeko hills, the rock is conglomerate of the Cobalt 
series. The volcanic rocks are in east-west folds which apparently 
are overturned to the south. The quartz diorite in places seems to 
occur in sill-like masses conforming roughly to the flows. The acid 
intrusives are of various forms. The Aldermac syenite-porphyry is a 
stock-like mass, but, commonly, acidic rocks occur only as dykes 
with random directions. Diabase also forms dykes cutting across 
all formations, apparently without any regard for pre-existing struc-
tures. 

Topographically, the conglomerate of the Cobalt series forms 
the most striking elevations. The Kekeko hills rise to an elevation 
of 700 feet above the valley. The dense acidic lavas, however, are 
also resistant to weathering and stand out as prominent ridges and 
irregular masses. Between the resistant bands are east-west valleys 

3 
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occupied by swamps and by small streams. Being near the height-of-
land, there are no large rivers, and most of the lakes in the township 
are shallow and none of them large. 

The mineral deposits are. of two distinct types. Bodies of 
massive pyrite and pyrrhotite, containing some chalcopyrite and 
a little gold, are similar in general type to the ore-bodies of the Horne 
mine, but are lower in both copper and gold. In shear-zones, some of 
which are very marked and continuous for long distances, there are 
lenses of quartz and silicified and pyritizeci schist in which gold 
occurs either native or as tellurides. Spectacular specimens have been 
obtained. 	 - 

LOCATION OF AREA 

The area covered by this report is situated in the west-central 
part of the township of Beauchastel. It extends eastward for four 
Miles from the western boundary of the township, and for one mile-
north and two miles south of the centre-line. The boundaries were 
chosen so that the map would cover an area northward from the base 
of the Iiekeko hills sufficiently large to contain the mines and pros-
pects extending from the Lake Fortune property, near the western 
boundary of the township, to the Aldermac mine, near the centre of it. 

TRANSPORTATION 

The Swastika-Noranda branch of the Nipissing Central railway 
crosses the area from west to east. The highway from Noranda to 
Ville Marie is parallel to the railway from the eastern boundary of 
the map -sheet westward for 1 % miles to the village of Provencher or 
Arntfield. Then it turns southward across the railway to a pass in 
the Nokeko hills. However, a road parallel to the railway continues 
westward to the western margin of the sheet. This will be a link in 
the Noranda-Nirkland Lake highway. A branch from the highway 
leads northward three-quarters of a mile to the Aldermac mine, and 
a road runs northward from Provencher to the Arntfield and Fran-
coaur properties. In addition to the motor roads there is an old 
waggon road, which is still in passable condition, leading northward 
from the Axntfield road for a distance of two miles to the northern 
border of the map-sheet. 
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PREVIOUS WORK 

Early geological exploration, being confined to the main water-
ways, extended northward by way of lakes Opasatika and Dasserat 
to the west of the area covered by this report, or by way of the Nino-
jevis river to the east of it. M. E. Wilson began explorations of the 
western part of Quebec in 1908 and his results were published in the 
summary reports of the Geological Survey of Canada for 1908, 1909; 
1910;  1911, and in three memoirs, No. 17, No. 39, and No. 103. Dis-
covery of gold at Lake Fortune led to a brief examination by Robert 
Harvie, published in the report on mining operations in the Province 
of Quebec for 1910. The geological map by M. E. Wilson, accom-
panying Memoir 39, is on a scale of four miles to an inch. It shows 
the Cobalt series extending from lake Renaud eastward in the Kekeko 
hills. The rocks to the north in the township of l3eauchastel are 
shown as Abitibi volcanics. 

Examination and mapping in greater detail followed the discov-
ery of the ore deposits at Rouyn, and in 1922, H. C. Cooke and W. F: 
James examined the area in the vicinity.of Opasatika lake. The geo-
logical map, on a scale of one mile to an inch, shows the geology in 
the vicinity of lake Fortune and lake Renaud. The area to the north 
is left blank. In 1923, II. C. Cooke made studies of some of the gold 
deposits of western Quebec and published a description of the Lake • 
Fortune mine (1).  

In 1925, H. C. Gunning completed the mapping of the northern 
part of the Opasatika sheet, and a description of the copper and gold 
deposits of western Quebec, by H. C. Cooke, contains rather detailed 
descriptions of the Francœur, Arntfield, and Chance prospects (2). 

In 1927, H. C. Gunning published a detailed description of the 
syenite porphyry stock at the Aldermac mine (3). 

In 1929, Cooke, James and Mawdsley published a compilation 
of their work in western Quebec (4). 

(1) H. C. Cooke, Sonic Gold Deposits of Western Quebec; Geol. Surv. Can., Summ, 
Rept. 1923, Pt. CI, p. 76. 

(2) II. C. Cooke, Gold and Copper Deposits of Western Quebec; Geol. Surv. Can.. 
Summ. Rept. 1925, Pt. C. 

(3) H. C. Gunning, Syenite Porphyry of Boischatel Township, Quebec; Geol. 
Surv. Can., Bull. 46, 1927, pp. 31-41. 	 _ 

(4) H. C. Cooke, Wi  F. James, and J. B. Mawdsley, Geology and Ore Deposits of 
Rouyn-Harricanaw Region; Geol. Surv. Can., Mem. 166, 1932. 



36 	 Quebec Bureau of Mines 	 1932 

The Lake Fortune deposit was studied by K. W. Fritzsche, and 
the results of his work are embodied in an unpublished thesis sub-
mitted to the department of geology of the University of 'Wisconsin. 
This contains a large amount of important information. 
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detailed information that has been collected by Mr. Fritzsche, who 
has been connected with the development of the Aldermac mine 
from its discovery and with the Lake Fortune mine since work was 
begun on it by the Towagmac Company, has been freely placed 
at the writer's disposal. 

R. A. Halet and Paul Descoteaux acted as field assistants and 
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due to the work of Mr. Halet. 

SUMMARY 

It was hoped that the detailed examination of the geology of 
the area might lead to additional information concerning the succes-
sion and structure of the Keewatin rocks. It was found, however, 



Part C 	Arntfield-Aldermac Mines Area 	 37 

that the lava flows seem to be extremely lenticular, so that no one 
flow could be used as a horizon marker. In the same way the vol-
canic fragmental rocks seem to occur as short lenses. As will be shown 
later, low-angle thrust-faults, at small angles to the strike of the lavas, 
may be responsible to some extent for the discontinuity of individual 
flows. In a general way, however, there is a thick series of acid vol-
canic rocks, chiefly flows, but containing some tuffs and agglomerates, 
extending from the Aldermac mine Westerly across the area. Towards 
the south, this band is strikingly agglomeratic on the Arntfield and 
the Francœur properties. To the south of the agglomerate is a narrow 
flow of rhyolite or trachyte, which is important as the one in which 
gold has been found. To the south are thick basic flows showing 
marked ellipsoidal weathering and farther south are other lenses of 
acid volcanics. The structure is shown by Cooke as a syncline, the 
axis of which crosses lake Fortune. The northern limb is overturned 
to the south. Definite proof that the tops of the flows, south of the 
Lake Fortune mine, are towards the north was not obtained, but that 
the beds north of the Arntfield are overturned seems to be established 
beyond doubt. Hence, though the beds, where the attitude could be 
determined, dip rather uniformly north, the tops of those north of the 
Arntfield, in the few places where tops are recognizable, are towards 
the south.. 

During the folding, slipping occurred between beds or was local-
ized in the weak surface-portions of the flows. In places, these zones 
have later been the locus of impregnation by ore solutions and now 
form the replacement deposits in which gold is found. In addition, 
however, there have been later movements, producing low-angle. 
thrusts cutting across the earlier shearing and dislocating-the impreg-
nated zones, so that upper portions are apparently uniformly moved 
southward. The direction and extent of the movement is not easily 
determinable, due to lack of recognizable beds. But the dykes of some 
of the intrusives earlier than the faulting should serve as horizon 
markers if they can be correlated in drill records. 

The geological succession, so far as the rocks are represented 
in this area, was found to agree with that given by Cooke, James, and 
Mawdsley in Memoir 166, but in this report it will be unnecessary 
to attempt a correlation with other regions. 
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TABLE OF FORMATIONS 

RECENT AND GLACIAL 
Clays, silts, and peat 
Stratified sand and clays 
Till 

  

Uncon.fo77nity 

COnALT .SERIES Conglomerate 

  

[Inconformity 

INTRUSIVES 

Diabase dykes (relation to Cobalt series not observed) 
Intrùsive contact 

Syenite porphyry and allied rocks 
Intrusive contact 

Quartz diorite, etc. 

  

Intrusive contact 

KEEWATIN SERIES 
Volcanic rocks: 

Basic and acidic flows 
Tuffs and agglomerates 

  

The Témiscamian sediments do not occur within the map-sheet 
and so are not included in the table. 

The Cobalt conglomerate is present in the Kekeko hills, the 
northern base of which is included in the map-area. No other forma-
tions are seen in contact with the conglomerate, as no rock is exposed 
in the wide drift-filled valley at the foot of the hills. However, a 
small remnant of conglomerate, quite 'certainly of Cobalt age, rests 
on ellipsoidal-weathering lava along the north face of the hill west 
of the water tank at Lake Fortune station on the Nipissing Central 
railway. 

The diabase was not seen in contact with Cobalt conglomerate 
and it is accordingly placed as pre-Cobalt, as in Memoir 166. 

Deposits of metallic minerals are of two kinds: (1) replacements 
of shear-zones by gold-bearing pyrite and quartz; and (2) massive 
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sulphide bodies consisting chiefly of pyrite and pyrrhotite but con-
taining some chalcopyrite and a little gold. Of the first type are 
the occurrences at Lake Fortune, and on the Francœur and Arntfield 
properties. The large lenses of sulphides at the Aldermac mine, and 
a lens very largely of pyrite on the Chance claims between the Alder-
mac and Arntfield mines, are of the second type. 

The deposits of the first type consist of portions of marked 
shear-zones impregnated and replaced by carbonates, quartz, and 
pyrite. The shear-zone on which the Lake Fortune mine is situated 
is traceable for a long distance and in places has a width of three 
hundred feet. At the mine, it is entirely in basic lavas, but down the 
dip it passes into diorite. Certain lenses in this wide zone contain 
considerable vein material. Spectacular specimens of gold and gold 
telluride have been found. Portions of the zones arc of ore grade, 
but so far no lens has been located sufficiently large to make profitable 
mining possible. The Francœur and Arntfield are located along a 
similar but less pronounced shear-zone which occurs mainly in the 
top of a zone of trachyte, sheared by movements parallel to the bed-
ding. Along this zone, lenses up to 22 feet in width have been found, 
with lengths up to 200 to 300 feet, in which the gold content is in pla-
ces $7 to $9 per ton. Values have been found to be rather erratic, 
and the lenses are apparently limited both horizontally and verti-
cally. The failure to find ore in depth by drilling is thought to be due 
to low-angle thrust faulting. 

The Aldermac ore lenses are of considerable size, but, so far as 
is known from development to date, the copper and gold content is 
too low for profitable operation at the present time. The lenses occur 
near the southern margin of a large mass of syenite porphyry, but 
the sulphides are later than dykes of the porphyry and apparently any 
influence the intrusive may have had was confined to a structural 
control. The ore-bodies are thought by Cooke to be located along 
zones of fragmental acid volcanics, but that relation does not seem 
to be clearly established. The alteration of the lavas to a rock having 
much the appearance of quartzite is characteristic. Chloritization of 
the wall-rocks occurs but is less marked than at the Horne mine. It 
is usually the case that in wall-rock alterations, the quartz-sericite 
alteration occurs near the ore, the epidote-chlorite alteration farther _ 
away. If these reactions are controlled by the depth at which depo- 
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sition occurred, then the higher-temperature quartz-sericite alter-
ation typical of the Aldermac wall-rocks should indicate a deeper 
level than the chlorite alteration so characteristic of the Horne ore-
bodies. 

Of non-metallic deposits, the only one within the map-sheet is 
the hill of glacial material lying directly west of the Aldermac shaft. 
A very large tonnage of gravel of exceptionally good quality occurs 
in the hill and is now being used for road material: 

The Arntfield mine is the only one at present operating in the 
area. Underground exploration is being carried on along the western 
part of the shear-zone that crosses the property. During the summer 
of 1932, Hollinger Consôlidated Gold Mines, Limited, had an option 
on the Francœur claims, did a considerable amount of diamond 
drilling, and began sinking a shaft in the footwall of the ore-zone. 
Work was discontinued in late September. At the Aldermac mine, 
a differential flotation mill has been erected to make two concen- 
trates from the ore, one containing the copper, and another the 
pyrite for use by pulp mills to replace imported sulphur. The state 
of the paper industry so restricted the market for iron pyrites in 
1932 that the Aldermac mine closed down after shipping a few 
carloads of pyrite, awaiting more favourable conditions to resume 
operations (1). At the Lake Fortune mine, a small amount of 
drilling was clone. 

GENERAL GEOLOGY 

GENERAL STATEMENT 

The earliest rocks of western Quebec are volcanics consisting 
chiefly of flows but with very extensive and important fragmental 
types associated with them. The latter may be coarse textured agglom-
erates, or tuffs so fine grained that their fragmental character may 
not be easily recognizable. The basic ones are commonly greenish in 
colour, and are the typical `greenstone'. Some of these have been 
called andesites, but in many places alteration has been so complete 
that it is impossible to determine the original character. The pro-
portion of ferromagnesian minerals then becomes the only criterion 

(1) In September, 1933, the condition of the pulp and paper industry having 
improved, the mine was de-watered and production was resumed. 
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of distinguishing acid and basic volcanics. Where there has been 
chloritization as described later, distinction even between rhyolites 
and basic volcanics is difficult. The volcanic rocks are intruded by 
quartz diorite, which outcrops in several parts of the area. A large 
mass lies east of lake Fortune, extending eastward to the creek flow-
ing from King of the North lake to lake Renaud. This mass shows 
some variation in character. Elongated masses, possibly sills, occur 
at the Aldermac mine, and several other masses are shown on the 
map. Later than the quartz diorite are a few dykes of quartz porphy-
ry. Syenitic rocks of two varieties are found. The large mass north 
of the Aldermac is a remarkable rock having red tabular feldspars in 
unusual abundance. It sends off a large number of dykes, even the 
smallest of which retains the characteristic porphyritic habit.  An-
other type of dyke has nearly equidimensional phenocrysts of white 
feldspar. Two .of these dykes occur at the Lake Fortune mine, a 
smaller one on the Francœur and Arntfield properties, and some 
others are large enough to be shown on the general map. 

The latest intrusive is diabase in the form of dykes. Along one.  
of these, lying east of the Aldermac ore-bodies and dipping slightly 
westerly, it was hoped that rich sulphide lenses might be found as at 
the Horne mine, but none has yet been located. 

No Témiscamian sediments occur within the map-sheet. A small 
remnant: of Cobalt conglomerate lies on' the face of the greenstone 
ridge along the railway west of lake Renaud, and this conglomerate 
forms the Kekeko hills along the southern margin of the area. 

Glacial deposits consist of unassorted gravels, of which some are 
rather important economically. At lower levels are extensive deposits 
of clay, now forming swampy areas and the broad valleys of .streamS, 
such as Wasa creek running parallel to the railway and emptying 
into the east end of Renaud lake. North of King of the North làke 
is a large area of level clay-land into which the small creeks that flow 
from the north of the township of Beauchastel into the lake have 
cut deep, steep-sided channels. 

KEEWATIN SERIES 
DISTRIBUTION: 

A succession of acid and basic flows and tuffs crosses the Map-
sheet with a nearly east and west strike, but only for short distances 
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can a single flow or bed be traced with any certainty. A large area 
of basic lavas, however, seems to occupy the valley of Wasa creek, 
the northern part of the basin'of Renaud lake, and the southern part 
of lake Fortune. At the western end, the rock is well exposed, but 
eastward, in the wide creek valley, outcrops are not numerous, and 
there is a possibility that not all of the rock floor of the valley con-
sists of basic rocks. 

North of the office and camp buildings of the Arntfield mine, and 
south of the shaft, there are ellipsoidal weathering basic volcanics 
that form what seems to be a rather lenticular and irregular band 
separated from the Wasa Creek band to the south by acidic rocks that 
form a prominent ridge in the southern part of claim T.450. 

North of the narrow acidic flow along which the Arntfield and 
Francœur ore-bodies are situated, and of the acidic agglomerates 
north of it, are lenses of rather basic, volcanics characterized by 
huge ellipsoids. One of these is well exposed directly north of the 
Arntfield shaft and another forms an isolated hill in the drift-covered 
area west of the Aldermac road, near the trail that cuts across wester-
ly to the main highway. 

A fourth zone of basic rocks 'lies.north of the Renown shaft, in 
the northern half of the township. Although the continuity is broken 
by intrusions of quartz diorite, this band can be traced easterly from 
a point near the Renown shaft to the base of the gravel hill, west of 
the Aldermac shaft. There it ends, as no similar rocks are found on 
the A.ldermac property, which is directly along the strike of the band. 
In all of these bands the rocks are dark green, fine-grained, and chlor-
itic. In the Wasa Creek zone, ellipsoidal weathering is well develop-
ed, especially in those outcrops towards the western end. 

BASIC FLOWS: 

In the railway-cut near the water tank at Lake Fortune, the 
lavas have well-marked ellipsoids and, excepting in narrow zones, 
the rock is fairly massive. Under the microscope it is seen to consist of 
chlorite and tiny foils of sericite in about equal proportions. There 
are no traces of original minerals left. Fritzsche (1) describes the 

(1) K. iV. Fritzsche, Geology of the Lake Fortune Mine; unpublished thesis, 
University df Wisconsin, 1929. 
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lavas from south of the shear-zone of the Lake Fortune mine as more 
basic than andesite, with altered feldspar, between andesine and lab-
radorite in composition, occurring as lath-shaped crystals which 
give the rock an ophitic appearance. The groundmass of the specimen 
examined 'consists of chlorite, calcite and epidote. 

On the point north of the outlet of King of the North lake, the 
rock is olive-green in colour and slightly sheared. Under the micro-
scope it appears porphyritic, with phenocrysts of plagioclase, the 
composition of which could not be determined. The phenocrysts 
occur in groups in a groundmass which contains considerable chlorite. 
The rock is probably at least as basic as andesite. 

The basic lavas immediately south of the Arntfield and Fran-
ceeur shafts are ellipsoidal-weathering green rocks. An outcrop 800 
feet directly south of the Francoeur shaft is a greenish rock that, 
under the microscope, appears to consist of about equal amounts 
of chlorite and plagioclase. The latter mineral is in tiny lath-shaped 
crystals with a faint flow arrangement. Specimens from the Arntfield 
working south of the main drift are porphyritic with phenocrysts of 
plagioclase of undertermined composition in a groundmass of feld-
spar, sericite; and abundant chlorite. 

The most northerly band of basic lavas, extending from the 
scattered outcrops in the swamp north of the Renown shaft south-
easterly to the base of the gravel hill west of the Aldermac shaft, is 
the most continuous one mapped. It does not continue easterly 
across the Aldermac, as the rocks on the east side of the gravel hill 
are acidic lavas. Ellipsoidal weathering occurs in places but is less 
marked than in the southern lenses of basic lavas. Two specimens 
were examined microscopically. One is from an outcrop 800 feet 
northeast of the Renown shaft; the other from the ridge east of the 
creek, 4,000 feet directly west of the Aldermac shaft. Both consist 
of a felt of chlorite foils, and the rock is somewhat more basic than 
the basic lavas previously described. 

ACID FLOWS AND TUFFS: 

The southernmost area of acidic lavas seems to have an elliptical 
form. There are small exposures on claim T.134, 400 feet northeast 
of the swampy lake east of King of the North lake, and eastward, 
across adjoining claims of the Arntfield property, outcrops appear on 
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the thinly soil-covered hill-tops. The acid lava in the western part of 
the hill east of the Arntfield office probably belongs to the 'same mass. 

For the most part, the lava is a grey weathering rock, dark grey 
on fresh fracture and containing abundant quartz. Near the northern 
edge are zones of fragmental volcanics. A specimen from the outcrop 
at the No. 3 post (S.W. corner) of claim T.450 is decidedly porphyr-
itic with feldspars of which some are untwinned and others show 
polysynthetic or Carlsbad twinning. They contain a few foils of 
sericite. The groundmass is fine-grained and made up chiefly of 
feldspar. Some cubes of pyrite are present. A specimen taken at 
the southeast corner of the claim, about 200 feet east of the one just 
described, is very similar. In a thin section of this rock the feldspars 
are determinable as albite-oligoclase in composition. The groundmass 
contains a little quartz but consists mainly of tiny laths of feldspar. 
There is a very little chlorite. These rocks are trachyte, or rhyolite if 
the quartz of the groundmass be considered as original. 

This area is not uniformly underlain by acid volcanics, for tren-
ching done in 1932 on the Francœur property, not far west of the 
boundary of the Arntfield claims, exposed a basic flow, about twenty 
feet wide, lying between acidic flows. It is probable that there are 
other basic flows in the area, hidden beneath the soil covering. 

- 	The narrow band of acid lava with which the Arntfield and 
Francceur gold occurrences are associated extends across claim T.450 
of the Arntfield mine, westerly across the adjoining Francœur claim 
T.134, and is concealed beneath the heavy clay-covered area to the 
west. The width of this band varies from 100 feet up to twice that 
amount, and, as it dips about 45°  to the north, the'actual thickness 
of the lava, where thinnest, is probably not more than 57 feet. 

The rock weathers to a pale ashy-grey colour. It is darker on 
fresh fractures. Cooke, :-:James, and Mawdsley (1) classify it as 
trachyte. Several specimens were examined microscopically in con-
nection with the mapping of the underground workings of the Arnt-
field mine and the drilling being done on the Francœur claims. Near 
the shear-zone, the rock is badly altered, but north of the main shear 
it still shows a decidedly porphyritic character with relatively large 
lath-shaped phenocrysts of plagioclase, between albite and oligoclase 

(1) Op. cit., pp. 270-273. 
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in composition. The rock contains abundant sericite, carbonates, 
and secondary silica, developed in the groundmass. The term tra-
chyte therefore seems to fit the original rock. To the north of the 
trachyte flow, the rocks are coarse fragmentais with pieces of a light-
grey massive lava, a foot or more in diameter, cemented by material 
which is somewhat coarser in texture and usually green in colour 
(Plate I.—A and B). The contrast between the colour and texture of 
fragments and matrix is so striking that it seems difficult to believe 
that the rock could have been a pyroclâstic. Microscopic examina-
tion shows, however, that the matrix differs from the inclusions 
chiefly in a greater abundance of chlorite, which probably is the result 
of reactions immediately following the volcanic eruption and of the 
more intense attack of the coarser grained part. of the lava, which 
solidified later than the quickly chilled fragments. The zone of frag-
mental volcanics, consisting of light coloured fragments in a rather 
dark matrix, is well developed along the north side of the Arntfield-
Francceur trachyte and is thought to represent the floor upon which 
the trachyte was erupted. On the Francceur claims, north of the old 
road from the Arntfield buildings toward the Renown shaft, the 
fragmental rocks occupy a large area. However, the zone is narrow. 
Immediately to the north of it are acid lavas, succeeded in turn by a 
lens of basic lavas and this by another fragmental zone which seems 
to form the top of the great mass of lava flows and fragmentais 
lying west from the Renown road along the centre-line of the town-
ship. 

This great band of acid volcanics, which in places has a width 
of nearly a mile, is by no means homogeneous, and undoubtedly it 
contains rocks of various origins. The northerly, and presumably 
older, part, in the vicinity of the Renown shaft, is a very fresh dark-
grey rock that weathers light grey. This type forms the prominent 
ridges north of the township centre-line. Specimens from the dump 
of the Renown shaft, examined under the microscope, are seen to 
be decidedly porphyritic, with abundant phenocrysts of feldspar, 

.mainly orthoclase but in part plagioclase which has a refractive index 
less than that of Canada balsam. The groundmass is fine-grained 
and shows spheroidal growths which give radial extinction. Half a 
mile eastward, directly south of the northerly greenstone band, the 
acid lava is strongly porphyritic, with blocky feldspars which are 
untwinned and most of which are orthoclase. As the groundmass 
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contains a fairly large amount of quartz, the rock is rhyolite. Fifteen 
hundred feet east and at about the same horizon with reference to the 
basic lava to the north, the rock is a grey equigranular felsite, show-
ing, under the microscope, abundant quartz as the only recognizable 
mineral. Farther east again, the rock is similar to that just described, 
excepting that plagioclase is the common feldspar of the phenocrysts 
and in places there is considerable chlorite. The gravel hill west of the 
Aldermac shaft prevents tracing this flow into the Aldermac property. 
However, a specimen from the edge of the Aldermac ridge west of the 
road is a porphyritic lava, with lath-shaped plagioclase phenocrysts 
up to 31Amm. in length, a groundmass with abundant quartz, part 
of which is introduced, and some chlorite, also believed to be intro-
duced. 

Exposures of this band of acid volcanics in the northern part of 
the Francœur claim, M.L.2055c1, weathers to a light ashy-grey and 
under the microscope appears to be a fine-grained, dense rhyolite 
tuff. In places there are beds of finely laminated, rocks of greenish 
colour that arc probably water-sorted. A specimen of this kind from 
an exposure near the creek, just north of the point where it is crossed 
by the centre-line of the township, was examined microscopically. It 
proved to be very fine-grained, with quartz and feldspar as its chief 
components. Spicules of sericite are abundant, and there is some 
carbonate and chlorite, which latter probably gives the rock its 
greenish colour. 

Eight hundred feet directly north of this occurrence, on claim 
R.10536, the rock is a granular-looking, greyish type that, under the 
_microscope, shows no minerals that can definitely be determined. 
They are mainly light coloured and probably are quartz and feldspar. 
This is one of the rocks that is thought to be a very fine-textured tuff. 
Eight hundred feet still farther north, the rock is greenish-grey on 
weathered surfaces, and on fresh fractures is greenish-yellow with a 
somewhat sugary texture.' Under the microscope it, also, appears 
fine-grained, with light coloured minerals of which a few areas of 
carbonate are the only recognizable parts. Eastward, a specimen 
from an outcrop in the large area of swamp north of the township 
centre-line and west of the Renown road is white weathering and on 
fresh fractures is grey. In thin section, it shows areas of quartz 
mosaic and stringers of quartz. It seems likely that the quartz, both 
of the mosaic areas and the stringers, is introduced material. The 
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remainder of the rock is very fine-grained and granular, but some 
tiny plagioclase particles are recognizable. This rock, like the last, 
is thought to be tuffaceous. To the eastward, this band is cut off by 
the mass of quartz diorite east of the Renown road, and the volcanic 
rocks beyond the intrusive along the apparent strike of the tuffs are 
thought to be flows. 

South of the tuffaceous band, acidic lava outcrops as high ridges 
in the Francœur claims, 117.L.2055d, M.L.2055c, and T.135. " The 
rocks are massive, fine-grained, grey to yellowish-grey types that 
weather white. Somewhat angular ellipsoidal structures, up to eight 
inches in diameter, are outlined by epidote. Under. the microscope 
this rock appears porphyritic with considerable variation in the size 
and abundance of phenocrysts. Most of them are plagioclase, but 
some are untwinned and may be orthoclase. In places, amygdules 
filled with quartz are recognized. Chlorite varies in quantity but 
is never very abundant. These rocks are provisionally classed as 
trachytes or rhyolites. 

Eastward, the lavas change radically in character and the rock, 
in outcrops along the Renown road near the centre-line of the town-
ship, are quartz porphyry with large phenoerysts of quartz which, 
under the microscope, show some resorption and fracturing. Pheno-
crysts of acidic plagioclase also are present. The rock seems to be a 
flow, although lithologically it is similar to other quartz porphyries 
which, from_field evidence, are- thought to be without doubt intrusive. 
The evidence upon which these rocks are classed as rhyolites is an 
irregular and rather faint ellipsoidal structure. The outlines are large, 
however, differing in that respect from the small, somewhat angular, 
ellipsoids that are commonly found in acid lavas and which, in this 
area, are well developed in the trachyte band farther west. Fragmen-
tal rocks of this quartz-porphyry type are well exposed along the 
centre-line west of the Renown road. Fragments of quartz porphyry 
are enclosed in a matrix of quartz porphyry. Matrix and fragment are 
generally indistinguishable on fresh fractures, but where weathered 
the fragments are white and the matrix has a pale greenish shade. 
The rocks are interpreted as pyroclastics. South of the acidic flows 
of trachytic composition farther west, volcanic fragmentais are well 
exposed along the southern slope of the high ridges crossed by the 
claim-line between the Arnt field and Francœur properties, north of 
the main workings. 



48 	 Quebec Bureau of Mines 	 1932 

STRUCTURE OF TIIE KEEWATIN ROCKS: 

The Keewatin rocks of this area are undoubtedly closely folded 
and have suffered considerable faulting as well. The lavas have no 
distinct bedding and tuffs with well developed bedding are not 
common. Hence determinations of dip are not easily made nor are 
they very precise. Doubtless the structure is much more compli-
cated than the scattered dip and strike records indicate. Cooke, 
James, and Mawdsley show on their map a synclinal axis extending 
from Dasserat lake in a direction S.80°E. across the south end of 
Uwass lake and north of King of the North lake. They report deter-
minations of attitudes of the rocks, near the centre-line of the town-
ship of Beauchastel and within the present map-sheet, varying from 
steep southerly to vertical to steep northerly. 

Some determinations of attitude were made during this investi-
gation, but the tops and bottoms of flows are not easily recognized 
in most outcrops. On the well-banded tuffaceous layers along the 
creek just north of the centre-line in claim M.L.2055d, a dip of 45°  
can be observed. Cooke, James, and Mawdsley report a southerly dip 
3% miles from the west boundary of Beauchastel, and 20 chains 
north of the centre-line (1). This locality should be on the Aldermac 
claims, but the dip of a tuffaceous bed south of the Aldermac shaft 
is about 70° northward. 

At the Francœur and Arntfield properties, drilling shows that 
the contact between acidic and basic flows has a dip of between 40°  
and 50°  to the north, but there seems to have been a very considerable 
amount of low-angle faulting, some of which took place along bedding 
planes, but in other places sliced across bedding planes. Hence drill 
records may not give accurate data for the determination of the dip 
of the bedding. 

In a few places, the approximate attitude of the bedding can be 
obtained by noting the elongation of ellipsoids in unsheared andes-
ites. At a locality north of the centre-line of the township and east 
of the Renown shaft, the plane of flattening of ellipsoids dips north-
ward at about 60°. On thè Lake Fortune property, along the railway 
cut, determinations made on the same feature indicate a northerly-
dipping plane of flattening and therefore of bedding. The shapes of 

(1) Op. cit., p. 94. 
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the ellipsoids give the impression that the tops are toward the north, 
but the feature is not sufficiently plain to be relied on, On these few 
rather doubtful data, it may be assumed that the. structure is syn-
clinal with the axial plane overturned to the south. 

If this is the major structure, then the basic rocks which occur 
at Lake Fortune, and the consolidated rocks of the drift-filled valley 
of Wasa creek, are younger than the acidic lavas lying north of the 
Arntfield and Francœur shafts. 

The structure assumed does not quite agree with that determined 
by Cooke, James and Mawdsley for the section south from Dasserat 
lake. They record the following dips; at Renault bay, 85°N; north 
side of 'Wakusk lake, 70°S; from the south of Ogima lake, 50°S. They 
state that the tops of the beds are all to the north, and "the beds are 
overturned towards 'the south, and the amount of overturning in-
creases to the south" (1). 

From the dips given, it seems that the beds are all on the south 
limb of the assumed Dasserat synclinal, but that the statement 
should read that the beds are overturned towards the north, since 
the beds south of Wakusk lake dip southerly with tops to the north. 

If the overturn is to the north, as seems to be indicated from the 
statement given, then between Dasserat lake and the Arntfield and 
Francœur mines the overturn is reversed, as in the.latter locality all 
the beds, the attitudes of which are determinable, dip northerly. If 
the axial plane of, the syncline dips southerly at. Dasserat lake and 
northerly at the Francœur mine, then there must have been a rota-
tional component of the strees in a horizontal plane. 

There has been considerable faulting, which will be discussed 
in a later section of this report, but at this point should be mentioned 
a rather widespread shearing that seems to have taken place along 
bedding planes in the lava and is particularly noticeable in the tops 
of flows of acid character. This shearing is important in localizing 
some of the ore-bodies, as it formed a structure which mineralizing 
solutions subsequently followed. Depositions of carbonates common-
ly mark the shearing, but the action of silicifying and pyritizing 
solutions is also quite evident. Lack of well marked bedding makes it 

• (1) Op. cit., p. 89. 
4 
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difficult, to distinguish the shearing parallel to bedding from low-angle 
thrusting that apparently came at a later, probably post-ore, period, 
and where adjacent flows are of similar character the movement may 
not be recognizable.. 

The shearing seems to be closely associated with the folding and 
it is likely that, as the flows were compressed into anticlines and 
synclines, there was a differential movement along bedding planes. 
As a result, shearing was localized in the more brittle beds or por-
tions of beds, that is, in the fragmental tops of the acidic flows or 
tuffs. Possibly as much movement may have occurred in the basic 
rocks but 'is less evident since they are more susceptible to recrystall-
ization. Evidence of this difference can be found in several places 
where thin beds of acidic lavas lie between basic flows. The latter 
may show very little fracturing, whereas the acidic lava is fractured 
and sheared. 

The structure is still further complicated by the fact that the 
movement along the bedding planes has not been simple. Differential 
movement caused by close folding would cause adjacent points on 
opposite sides of a bedding plane to move away from one another. 
Such movement might be indicated by drag folding in softer beds 
between more competent ones. Drag folds are common enough in 
some of the mineralized schistose zones, but the simple relationship 
that should exist is not evident. A drag fold at one point may indicate 
a direction of differential movement that is the reverse of the move-
ment indicated by other drag folds in an adjacent locality. Further-
more, the drag folds, instead of having the common S shape with 
the ends elongated, are in places intricately crenulated (Figure 1). 
This is thought to have been the result of secondary movements 
along the already sheared bedding planes. That is, differential move-
ment on a bedding plane would result in the separation of two adja-
cent points separated by a bedding plane, but, as the axial planes 
overturned to the present attitude, the unbalanced stress which 
occasioned the overturning may have caused movement along the 
shear already developed between certain beds. Since the overturning 
is toward the south, this would result in the movement of the upper 
beds of a fold toward the south, relatively to the lower beds.. In the 
case of an overturned anticline, the effect on the northern limbs would 
be to increase the amount of separation between the points of referen- 
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FIGURE 1.—Detail of rock face in 3rd cross-cut towards the south from the main 
drift east of No. 1 shaft, Arntfield mine. 

ce; on the southern limbs, the direction would be reversed and points 
separated by differential movement, generated during the folding, 
would be diminished by the shearing taking place after overturning. 
In the synclines, the effect would be reversed, and on the northern 
limbs the amount of separation would be decreased; on the southern 
limbs it would be increased. This theoretical condition is illustrated 
in Figure 2. 

In Figure 2a is shown the differential movement on the limbs of 
an overturned anticline where the amounts of separation of the lines 
of reference A and B produced by slipping between beds I and II are 
the distances AA and BB. In Figure 2b it is assumed that the unbal-
anced stress that resulted in the overturn has continued and has 
resulted in movement between beds I and II. It is evident that, on 
the upper limb, the separation will be increased to the value AAI, 
whereas in the lower beds it will be decreased to BB'. In a syncline, 
it is evident that the movements will be reversed. Where drag folds 
were developed during folding, the amount of stretching in the short 
curve of the S will be increased by the later shear in the upper limb of 
the anticline and the lower limb of the syncline. On the lower limb 
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FIGURE 2.—Diagrams to show differential movement between beds in overturned folds. The relative amount of movement is suggested. 
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of the anticline and upper limb of the syncline, the movement will 
tend to shorten the distance between the reverse curves of the S, and 
hence may result in complicated crenulations rather than the simple 
S form (Figure 1). In the figure, which is a drawing made from a 
rock face in the Arntfield mine, the conditions described are compli-
cated by still later faulting. 

INTRUSIVE ROCKS 

The intrusive rocks vary widely in type. and probably belong to 
several periods. The oldest is similar in character to the rock classed 
by Cooke, James, and Mawdsley as quartz diorite, but it exhibits 
rather wide variations. Quartz porphyry occurs as dykes. Rocks of 
granitic type are somewhat variable. A mass of syenite porphyry 
lies north of the Aldermac mine, and sends off a large number of dykes 
of all sizes. A large dyke of diabase, a short distance cast of the 
Aldermac mine, cuts all other rocks, including the syenite porphyry. 
It dips westward and the eastern workings at the 1,125-foot level are 
along the hanging-wall of the dyke. A dyke 15 feet in width of similar 
character cuts the diorite and the rhyolite south of MacKay lake 
and disappears beneath the sand and gravel plain to the southwest. 

DIORITE: 

The largest area of rocks of the diorite group lies north of Lake 
Fortune mine. The contact"is immediately north of the road at the 
old shaft and the intrusive extends northward to King of the North 
lake. Eastward, it narrows somewhat; outcrops appear east of the 
creek entering Renaud lake from the lakes to the north. The southern 
contact between the diorite and the basic lavas is rather flat (Figure 
4), but the actual dip is somewhat difficult to determine accurately. 
Near the margin, the fine-grained diorite is very similar in appearance 
to the massive greenstone, and even on the surface the contact is 
very obscure. 

The rock is rather variable in character. Along the outer margins 
it is fine-grained and dark-green in colour. Towards the centre, 
however, it is a speckled, dark-grey, coarse rock, which is cut by 
dykes of the dark-green Variety. There seems, however, .to be a 
gradation from one type to the other. Under the microscope both 
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types are seen'to 'contain abundant hornblende, and striking micro-
graphic intergrowths of quartz and feldspar.' In this respect the 
coarse variety'is rather similar to certain specimens from the Dufault 
Lake sill of granodiorite. 

What' ma*.  be considered to be the normal rock of this mass 
contains abundant hornblende, a plagioclase probably near andesine 
in composition, considerable areas of micropegmatite, and quite a 
large quantity of ilmenite in fairly large crystals which show the 
characteristic grid texture. The hornblende is chloritized in part and 
has the radiating structure that has been termed `plumose, on account 
of its radial extinction.. This rock weathers brown. The lighter 
weathering speckled diorite forming the central part of the mass 
consists chiefly of feldspar and micropegmatite; chlorite forms a 
network 'throughout and there is considerable ilmenite in irregular 
granules. Most of the feldspar in this rock is untwinned and some of 
His orthoclase. That recognizable as plagioclase is the variety oligo-
clase. 

A large area of dioritic rocks occurs in the vicinity of the Alder-
mac mine. There are two varieties. That outcropping in an area 
south of MacKay lake is a coarse-textured rock with greenish nodules 
standing out on the weathered surface. The elongated area forming 
the ridge north of MacKay lake consists of finer grained rock, much 
like that northeast of lake Fortune. A thin section of a specimen 
from the .coarse-grained diorite south of MacKay lake shows a rock 
which has a decidedly diabasic texture. The plagioclase crystals are 
severely altered, with the centres completely changed to a micaceous 
mineral and only the margins recognizable as plagioclase. Between 
the . feldspar individuals is amphibole .in crystals with frayed-out 
ends, some of which seem to project into the feldspars. The amphi-
bole is undoubtedly, secondary, but there is no evidence as to the 
identity of the original mineral. 

A third area of diorite lies north and west of the Aldermac mine, 
and other smaller areas and many dykes of it occur within the map-
sheet. All of these are similar to the normal type at lake Fortune 
and to the masses north of MacKay lake. 

Most of the diorite areas are much elongated ellipses and it 
seems likely that some of the masses have sill relations to the lavas. 
There are, however, definite cross-cutting dykes, and other masses 
are no doubt small bosses of rather irregular cross-section. 	. 
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QUARTZ PORPHYRY: 

A few small dykes of quartz porphyry cut, the volcanic rocks 
immediately, south of the Aldermac shaft, and an irregular boss 
forms the prominent hill north of the highway east of Aldermac. 
station. A specimen from an outcrop on the Aldermac property cast 
of the road and south of the shaft is a strikingly porphyritic rock with 
embayed phenocrysts of quartz in a very acidic groundmass with 
some foils of sericite in tiny feldspar crystals. The rock from the 
outcrop east of the Aldermac road and north of the highway weathers 
grey to pinkish and is grey on the fresh fracture, with eyes of clear 
quartz in a fine grained groundmass: ' Under the microscope it appears 
strikingly porphyritic, with phenocrysts of acid feldspar and quartz, 
commonly grouped in nests, in a groundmass of fine-grained feld-
spathic character. Some carbonate is present, mostly surrounding 
the groups of phenocrysts. 

Field relations seem 'to show clearly that in these outcrops the 
quartz porphyry is an intrusive rock. Lithologically, however, it is 
indistinguishable from the quartz porphyry on the Chance claims 
west of the Aldermac, which is believed to belong to the volcanic 
group. 

• 
SYENITE PORPHYRIES: 

Dykes of syenite porphyry with white feldspar crystals of equi-
dimensional character occur on the Lake Fortune claims and at sev-
eral other places in the map-area. There is some variation in thé min-
eralogical composition. Under the microscope, a specimen from the 
dyke that passes under the old mill at lake Fortune is seen to consist 
of a large proportion of phenocrysts, which are not very well formed 
crystals of plagioclase of albite-oligoclase composition. The ground-
mass consists of smaller crystals of feldspar of the same kind, and 
quartz. Chlorite, sericite, and calcite are secondary products. A 
small dyke of similar appearance occurs north of the Arntfield shaft 
and is crossed by the road between the Arntfield and Francœur. A 
small reddish dyke on the boundary of claim T.135 is 'composed of 
calcite and feldspar, of the composition oligoclase-albite, and quartz, 
with a very little chlorite' and carbonate. North of the Aldermac shaft 
is an oval area of, syenitic composition and porphyritic character. 
The porphyritic habit of this rock is so remarkable that dykes from 
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it are unmistakeable. The tabular feldspar crystals in dykes an inch 
or so in width are of such size that a single individual may occupy 
almost the whole width of the dyke. The distance that small dykes 
of syenite porphyry extend from the main mass is also remarkable. 
One outcrops on the ridge north of the Arntfield mine buildings, or 
over a mile and a quarter from the edge of the main boss. 

Syenite is somewhat variable in lithological character and certain 
facies are quite different from the strikingly porphyritic type. Thus, 
somewhat cast of the map-sheet, there is a rather basic border-zone 
to the boss. A small outcrop of very dark diabase-like rock beneath 
the pipe-line northwest of the water tower at the Aldermac probably 
is part of the syenite porphyry, and certain dykes with a quite differ-
ent appearance from the Aldermac intrusion may belong to the same 
magma. 

. The typical Aldermac syenite porphyry has been described 
in considerable detail by Gunning (1). He considers the stock as a 
plexus of dykes rather than a single mass. Various rock facies in the 
dykes are described. The most acidic type is in small dykes. Pheno-
crysts of orthoclase and microcline reach diameters of a quarter of an 
inch. The groundmass is quartz and albite, with a little orthoclase. 
An intermediate type has a most striking appearance. , The pheno-
crysts are large, brownish-red, tabular feldspars that in dykes four 
to five feet in width have maximum measurement of two to three 
inches. Commonly, the main part of the rock is made up of pheno-
crysts set in a groundmass of fine-grained albite with a small amount 
of quartz, muscovite, etc. The phenocrysts consist of orthoclase, mi-
crocline, and microperthite. As a third type, Gunning describes rocks 
very similar to the ones just described but with feldspars slightly 
more basic. The phenocrysts are arranged in roughly parallel posi-
tion. The matrix contains biotite, aegirine-augite, and considerable 
apatite and titanite. The most basic type is composed of pyroxene 
and biotite up to 50 per cent. The remainder is usually chiefly albite 
with a little orthoclase. 

The Aldermac syenite-porphyry, boss plunges steeply north-
ward, but the attitude of the southern margin is not regular and, as 
can be seen in the diagram (Fig. 9), it flattens between certain 1ev- 

(1) H. C. Gunning, The Aldermac Syenite Porphyry; Geol..Surv. Can., Museum 
Bull. 46. 
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els. An important féature of it is the extremely intricate plexus of 
dykes that surrounds the more or less solid core of the stock. These 
dykes may have had an important effect upon ore deposition. 

The syenite-porphyry dykes seem to have had rather a prolonged 
period of intrusion as there are extremely complex relationships exist-
ing between the two chief types. Thus a dyke of one kind may cut 
another type and be itself cut by a dyke apparently the same as the 
one it intersects. • This phenomenon can be seen at the northwest 
corner of the Aldermac mill. 

DIABASE: 

The diabase has been described in some detail in previous publi-
cations, and as it ' does not intrude any of the mineralized zones it 
need not be described further in this report. 

COBALT SERIES 
CONGLOMERATE: 

Cobalt conglomerate forms the Kekeko hills, the northern slopes 
of which are included in this map-sheet. A small exposure of conglom-
erate occurs on the south face of the ridge of greenstone .west of 
the water-tower at Lake Fortune station. This is an interesting expos-
ure, as the sedimentary rock forms a thin plaster over the Keewatin 
rocks and fills cracks in them. The, older rocks seem to have been 
quite fresh, but there is no evidence of the glaciated surface described 
by Cooke at a locality a few miles to the southward (1). 

No evidence as to the relative age of the diabase and the Cobalt 
conglomerate was found during the field work. 

GLACIAL AND RECENT DEPOSITS 

Some deposits of glacial material of considerable size occur in 
the area. 'West of the Aldermac shaft, a. prominent round-topped 
hill consists entirely of well stratified gravel of excellent grade (Plate 
III. A). Large flat areas of clay lie north of King of the North lake 
and smaller swampy areas are found here and there. The wide valley 
occupied by the creek flowing from '\Vasa lake into lake Renaud is 
floored with material probably largely glacial and now being worked 

(1) Memoir 166, pp. 148-149. 
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over by the small stream that occupies the valley. • South from the 
ridges surrounding the Aldermac, a broad sand-plain, through which 
project only a few isolated knobs and ridges of rock, extends south 
to the creek: 

FAULTING 

Evidence of faulting subséquent even to ore deposition can be 
observed at several places in the area covered by the map, but owing 
to the fact that the lavas lack bedding that can be traced for any 
distance,determination of the amount of movement is possible only 
in a few places. Dislocated dykes furnish points of reference for the 
measurement of the movement in a horizontal direction, but probably 
in most of the faulting the vertical component was greater than the 
horizontal, and in only a few places can any definite value be assigned 
to the actual displacement along a fault-plane. 

The major displacements have approximately cast-west strikes 
and are low-angle thrusts with dips to the north. In addition, there 
are faults, roughly at right angles to the direction of the low-angle 
thrusts, which offset the beds and dykes mostly in a direction such 
that the western, side in each case appears to have moved northerly 
with reference to the east side. Some of these faults are shown on the 
map. Generally the displacement has been small. One that, from its 
direction, seems to belong in this category, occurs in the ore-zone of 
the Aldermac mine. Projected to the surface, this fault should be 
beneath the gravel deposit west of the shaft. 

ECONOMIC . GEOLOGY 

GENERAL STATEMENT 

Ore deposits of two types occur in this area. Certain mineralized 
parts of shear-zones contain gold. As yet, only small'bodies of work-
able grade have been found, but the width and continuity of the 
shear-zones make an attractive geological condition; and exploration 
is still going forward. In the eastern part of the area, the huge sul-
phide bodies of the Aldermac mine are comparable in size and type of 
mineralization with the sulphide bodies of Noranda. Unfortunately, 
the grade of the sulphide is considerably lower, and under present 
conditions it is impossible to mine it profitably. 
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MINERALIZED SHEAR-ZONES 

GENERAL CIIARACTER 

The mineralized shear-zones have an east-west strike and occur 
at different horizons in the volcanic series. Where the bedding of the 
lavas can be recognized, the shearing seems to be parallel to the bed-
ding planes and probably is the result of the stresses discussed pre-
viously in connection with the folding of the Keewatin rocks.. There 
are other shear-zones which cut across the mineralized zones and that 
represent still later movements. These will be discussed in a later 
place. 

The most conspicuous of the mineralized shear-zones is that at 
the Lake Fortune mine. This has been recognized from MacDonald 
lake, west of the township of Beauchastel, across lake Fortune to the 
north shore of Renaud lake. East of that lake, no rocks are visible 
along the strike of the zone and it probably passes beneath the rocks 
of the Cobalt series south of the drift-filled valley of Wasa creek. 

Another extensive shear-zone or zones pass through the Fran-. 
coeur and Arntfield properties, and along. one of these are located the 
mineralized lenses upon which development operations are being 
carried on. 

LAKE FORTUNE MINE 

Lake Fortune mine is situated on the narrow neck of land be-
tween lake Fortune and lake Renaud. The workings are directly east 
of lake Fortune. The old shaft is 800 feet east of the lake and the 
more recent one is within a few feet of the shore-line at its southeast 
corner. The Nipissing Central railway, and the provincial highway 
leading westward to connect with the Ontario highway from Kirk-
land Lake, cross the property. 

Gold was found at lake Fortune and at Larder lake (in Ontario) 
during the summer of 1906. As to which discovery has priority there 
seem to be no definite records. At lake Fortune, development was 
carried on by the Pontiac and Abitibi Mining Company from 1907 
to 1910, and from 1910 to 1914 by the Union Abitibi Mining Com-
pany. In 1922, the Lake Fortune Mining Company sampled the under-
ground workings, and in 1923 the Towagmac Exploration Company 
took over the controlling interest, explored the surface by stripping 
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FIGURE 3.—Surface map of Lake Fortune mine. 

LEGEND.—Conglomerate (Cobalt Series), irregular circles; Feldspar porphyry, angle pattern; 
Diorite, irregular T; Greenstone, diagonal lines. 

and trenching, sank the shaft at the lake-shore to 150 feet, and did 
550 feet of lateral work in addition to diamond drilling. In 1926, 
1927 and 1933, some additional drilling was done. 

The distribution of the rocks is shown on the accompanying 
surface-plan (Figure 3). The greater part of the claims is underlaid 
by basic lavas which show ellipsoidal structure quite commonly. 
Fritzsche is of the opinion that there is a difference in composition 
between the flows lying south of the shear-zone and those to the 
north (1). No marked differences appear in the hand specimens 

(1) Op. cit. 
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and no detailed examination was made by the writer. Fritzsche 
describes the lavas south of the shear-zone as the more basic type, 
with small lath-shaped, altered plagioclase feldspar, still recogniz-
able as a variety between andesine and labradorite, in a groundmass 
of chlorite, calcite, epidote, and secondary quartz. The lava north 
of the shear he calls andesite and describes in it both orthoclase and 
plagioclase, the latter of the variety andesine. Some of the quartz 
present he suggests is residual. Extending, from a point near the 
highway, north to Ding of the North lake is diorite, as described 
in a previous section. The intrusive nature of this rock can be 
recognized in places where it cuts across ellipsoids of the lavas, but 
where both rocks are massive, the distinction is extremely difficult. 
Certain sheared rocks in the later drill-holes are thought to be 
diorite because of the speckled appearance of the specimens. Thin 
sections, however, show that the rock consists of a felt of chlorite 
very similar in appearance to the greenstone. The dip of the contact 
between the quartz diorite and the lava shown in the block diagram 
(Figure 4) should be considered as an assumption, since the kind of 
rock in the drill holes has not been definitely determined. Under-
ground workings apparently reached the quartz diorite, since the 
surface of the dump at the inclined shaft is of that rock. 

Two dykes cut the lavas at lake Fortune. Both are syenite por-
phyries with white, equidimensional, feldspar phenocrysts. A speci-
men from the easterly one, where it outcrops in the railway-cut, 
shows, under the microscope, abundant phenocrysts with the compo-
sition of oligoclase. Some quartz is present and abundant sericite 
from the alteration of the feldspars. Fritzsche's determinations show 
that the feldspar is somewhat more acidic than the variety in the slide 
examined. Iie describes, also, other small dykes, one of which is along 
the ore-zone at the south shore of lake Fortune. This dyke and some 
others of similar type are noteworthy in containing tiny crystals of 
tourmaline. 

All of the rocks are involved in the great shear-zone that crosses 
the Lake Fortune property. Where the shear can be seen on the surface, 
the rocks are chiefly basic lavas. At the lake shore it has a width of 
forty to fifty feet; at the inclined shaft north of the mill, of about 
300 feet. The basic lavas are altered to an extremely* fissile chlorite-
sericite schist which contains a considerable amount of carbonates, 
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u1 
Original drawn by H. M. Furnival 

FIGURE 4.—Block diagram showing the structure at the Lake Fortune mine. 
LEGEND.—Drift, short vertical lines; Quartz, heavy black lines; Shear zone, white; Syenite 

porphyry, irregular T; Diorite, angle pattern; Greenstone, parallel lines. 

but probably some of the carbonates are the result, not of 
shearing action, but of later vein solutions. The fissility of the rocks 
in the shear-zones is in sharp contrast to the massive character of the 
ellipsoidal lavas on either side. The movement was localized to an 
unusual degree; and the transition from chlorite schist to massive 
unsheared rock is sharp. Drill cores show that the shearing has 
affected the quartz diorite as well, but the zone seems to be consid-
erably narrower where it cuts the quartz diorite than it is in the 
volcanic rocks. The syenite porphyry dykes are cut by the shear-zone 
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but are not rendered nearly.  as fissile as are the lavas. The stress has 
developed a rather irregular, fracturing in them where they are expos-
ed northwest of the mill. At that place, however, they are not in the 
main part of the zone and hence may have suffered less severely than 
rocks in the central part of the shear-zone. The dip of the shearing 
at the surface is fairly steep, but drill records show that it flattens in 
depth (Figure 4). The amount of displacement is not very great, as 
can be' seen by the position of the dykes on opposite sides of the 
shear-plane, but from the very fissile character of the rock it seems 
that there must have been intense action. It is possible that the 
movement may have been oscillatory so that the final, total dis-
placement may be relatively small compared with the shearing 
action produced. 

Certain parts of schistose rock have been replaced and impreg-
nated by vein-forming solutions. The amount of vein material, 
taking the whole mass of schistose rock into consideration, is compar-
atively small, but some lenses contain a considerable amount of 
introduced material. In some places, lenses of siderite are abundant. 
Commonly, they vary from mere threads up to widths of an inch or 
more. In other zones of the schist, there are quartz lenses with widths 
up to several inches. With these, there are also considerable amounts 
of carbonate, sericite, tourmaline, some pyrite, gold which may be 
in spectacular concentrations, and gold tellurides. Microscopic exam- . 
ination of some of the ore by Dolmage showed that the tellurides 
are mixtures of petzite and sylvanite (1). 

Detailed mineralographic work by Fritzsche (2) on the occurrence 
of gold in the ore showed that the last minerals to crystallize were 
chalcopyrite, petzite, sylvanite, and gold, which are found in tiny 
fractures in the quartz. 

In spite of the spectacular character of specimens that were 
found in some of the trenching across the shear-zone, the 'gold content 
of the whole mass is far below ore grade. Certain parts of it, however, 
may be rich enough to mine. The drilling and underground explora-
tion done by the Towagmac Exploration Company is reported to 
have indicated, at a depth of 300 feet and extending down to 500 feet, 

(1) Memoir 10G, p. 203. 
(2) Op. cit., p. 27. 
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an ore-shoot at least 500 feet in length with an average width of 
3 feet 7 inches and an average value of 810.71 per ton in gold (1). 

The Lake Fortune shear-zone may possibly be localized along 
a bedding plane between lava flows, but there is nothing by which 
the bedding of the flows can be recognized. It seems likely that the 
quartz diorite was intruded as a laccolithic mass between bedding 
planes of the northerly-dipping flows and that, during later disturb-
ances, unbalanced stresses from the north caused shearing in a weak 
zone, possibly a flow top beneath the competent, massive laccolith. 

The early mineralization was largely barren carbonates. This 
was succeeded by a period of complex mineralization in which auri-
ferous quartz-carbonate lenses were formed in favourable parts of 
the shear-zone. The source of the ore-bearing solutions is unknown, 
as the shear-zone is later than all of the rocks occurring in the vicinity 
of the deposits. 

ARNTFIELD MINE 

A large block of claims in the central part of the map-sheet is 
owned by the Arntfield Gold Mines, Limited. They were staked by 
Mr. F. S. Arntfield in October, 1923. Preliminary work was done by 
the Towagmac Exploration Company. Later, the present Company 
was organized and development work has been carried on steadily 
by it to the present time (see Plate II—A. and B). 

During the period when the claims were being developed by the 
Towagmac Exploration Company, stripping, trenching, and dia-
mond drilling on the hill north of the present mine buildings on claim 
T.298 indicated a lens of ore about three-hundred feet in length and 
several feet in width, with average values of $7.00 per ton in gold. 
No underground work has been done on this lens other than the 
drilling, and the records seem to show that values were not found in 
the deeper holes. In the western part of the Arntfield claims, trench-
ing exposed a shear-zone, but whether the same or a parallel one is 
not yet certain. At one place, specimens of gold were found, and this 
fact, together with promising developments on the neighbouring 
Francoeur claims, led to the beginning of underground work on T.450, 
the western claim of the Arntfield group. A vertical shaft was corn- 

(1) Towagmae Exploration Company, 2nd Annual Report, Dec. 31st., 1927. 



Part C 	Arntfield-Aldermac Mines Area 	 65 

menced on a shear-zone west of the trench in which gold had been 
found. At sixty feet, the shaft went through a well-marked flat fault 
dipping to the north. Below that, values were not encouraging and 
an incline was begun at a point 20 feet above the slip, following down 
the dip of the shearing in the upper part of the shaft at an angle of 
about 45°. This incline passed through the low-angle fault and was 
continued downward to a vertical depth of 210 feet. A cross-cut was 
driven north to the fault-zone and a drift has been carried eastward 
for about 1,000 feet (Figure -5). Small lenses of material carrying 
low gold values have been encountered, but no body as continuous 
as that in the upper part of the shaft. An incline has now been car-
ried to the surface at a point east of the trench in which gold was 
found. A sub-level above the fiat fault, beneath that promising sur-
face occurrence, is reported to have found good values with some 
visible gold in silicified rhyolite, in which there are abundant quartz 
stringers and pyrite. 

As the old • trenches north of the mine buildings are filled partly 
with sand and partly with water, no information was obtained about 
the eastern ore-lens additional to that published in Memoir 166, 
based on examination of the trenching when freshly done. The 
character of the mineralization is described as follows in that re-
port (1) : 

"The easternmost ore-body has been traced for some 300 
feet by trenching the north slope of a low rocky hill. The drift 
is up to 6 feet in depth, and becomes deeper to the east and 
west, so that the vein has not been traced farther. The best 
exposures are in trenches 750 to 800 feet along the baseline from 
the cast boundary of the claim. Here the exposed width of the 
ore-body is nearly 30 feet, and the north contact is still hidden 
beneath drift. The • ore is a very fine-grained light-grey rock 
liberally sprinkled with very fine-grained pyrite, and weathering 
reddish-brown. This material, which is much-altered country 
rock, is traversed by ill-defined and discontinuous bands of lighter 
grey or white material, which appear to be vein material. 
The- microscope shows that they consist largely of calcite, with 
a little quartz, pyrite, and a few grains of clear, fresh albite. 

(1) p. 271. 
5 
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The least replaced material between the veins is largely sericite 
with greatly altered fragments of the original feldspar of the 
rock, albite or oligoclase-albite. In other parts of the thin sec-
tions, the replacement of this sericite-albite mixture by the car-
bonate and pyrite of the veinlets may be observed in all its 
stages. The average tenor of the replacement ore on the sur-
face is $7 a ton in gold". 

The western ore-zone occurs at the contact between a flow of 
rhyolite or trachyte to the north and massive ellipsoidal-weathering 
greenstone to the south. Between these flows there is a strong shear-
zone in which the rocks are difficult to determine. 

The mineralized zone that extends downward from the surface 
at the shaft lies along the sheared top of the rhyolite to the north. 
This shearing probably was in part the result of, or at least initiated 
by, the folding of the lavas, and possibly was increased by move-
ments along the same zones, as the syncline overturned towards the 
south. Strongly schistose rock with abundant lenses of carbonates 
is commonly not of ore grade. The parts that contain gold in any 
important amount are usually fairly massive but have a typical 
pinkish colour. Under a lens, the rock is found to contain a large 
amount of quartz through which pyrite in very fine particles is 
abundantly disseminated. A thin section of material of ore type 
shows the following characteristics. The rock is very uneven in 
texture, with .grains of various sizes, but is not at all porphyritic in 
appearance The minerals present are quartz, carbonates, plagio-
clase, and •pyrite. Quartz with a mosaic texture forms by far the 
greater part of the section. It also occurs as definite veinlets. Here 
and there a tiny crystal of rather acid plagioclase forms part of the 
mosaic with the quartz. Carbonates are abundant, not as veinlets 
but disseminated throughout the quartz. , Pyrite is in tiny cubes or 
irregular grains. There are schlieren of dark grey material the nature 
of which it was not possible to determine. In the section there is 
nothing to show the cause of the reddish colour, but it probably is 
due to slight oxidation of the evenly disseminated pyrite. The ear-
liest mineralization seems to have been barren, or nearly barren, 
quartz and carbonates which produced a marked vein structure in 
parts of the sheared zone. The period of gold mineralization was 
later than this and generally was not along the same zones. It con- 
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FIGURE 6.—Cross-section through the No. 1 shaft, Arntfield mine. 

sisted of a silicification of the schistose rock and was accompanied by 
the introduction of abundant pyrite, probably auriferous. Very 
little gold was deposited as native metal. 

Following the formation of the silicified and pyritized ore lenses, 
-which may have been accompanied by the intrusion of the narrow 
east-west veins of syenitic character, the veins were offset by a 
.complex series of distributive thrust-faults, the character of which 
.can best be understood from the cross-section through the Arntfield 
shaft (Figure 6). The fault followed by the main drift on the 210 
foot level for a considerable distance east from the new raise, is 
typical of these. The dip of this fault is about 45°. In places it is a 
rather wide zone of comminuted rock. In other places the move-
ment is confined to a single plane marked by a thin gouge seam along 
which water seeps freely into the mine workings. It divides in places 
into two or more faults with somewhat different dip, and in places, 
as in the long drift north from a point 340 feet east of the old incline, 
it seems to become a schistose zone in the country rock. The rela-
tion of these faults to each other is extremely complex and obscure. 
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FIGURE 7.—Diagrammatic cross-section of main drift at second cross-cut towards the 
northeast of No. 1 shaft, Arntfield mine, showing the complexity of the faulting. 

In places, central blocks 'seem to have hâd a relative movement that 
would appear normal. In Figure 7 a series of three of these faults 
is shown at a point 100 feet east of the old incline. If the relation 
were that of a series of thrust faults, then each upper slice should 
have moved upward and southward relatively to the slice below it. 
Yet the slickensided surface of the upper block has gentle and steep 
slopes as indicated, which should be evidence of a movement of the 
upper block downward relative to the block next below it. Possi- 
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bly the slickensides are the result of minor readjustment of the 
upper block following the major movement. 

The relation of the 45° faults that can be seen along the main 
drift to the lower-angle thrust that appears in the incline cannot be 
determined. The obvious relation would be that the steeper thrusts 
are those that developed first under the compression, and that a rota-
tion of the stress would result in the development of a lower-angle 
thrust or `sole' truncating the higher-angle faults. The 30° fault, 
however, is not conspicuous in the position that is should project to, if 
it is the major displacement that it would seem to be. It may actually 
be the same dislocation with a different dip, or possibly it flattens 
north of the point where it crosses the incline and so is beyond the 
cross-cut to the north. That it is a thrust seems to be established 
by the schsitosity in the lavas just below it in the incline (Figure 6). 

The strike of these faults is not quite parallel to the strike of the 
flows since, on the Francœur property to the west, the eastern drill-
holes penetrate a thickness of about 75 feet of acid lava, and, within 
a distance of two hundred feet, this diminishes to three feet. The 
acid flow has not been found farther west. 

Not sufficient information was obtained to determine accurately 
the amount and direction of movement on the fault plane, but, in a 
direction directly down the dip, there must have been at least 300 
feet. This is arrived at from the position of the contact between 
acid and basic flows at the surface and in the underground workings, 
where the contact is farther north than the dip of the flows should 
carry it in that distance. Owing to the intense shearing that has 
occurred along the contact, it is difficult to fix the contact exactly, 
and hence the amount of movement down the fault-plane may be 
more or lesss than three hundred feet. There may be also a horizontal 
movement along the plane, but if so it cannot be estimated owing to 
lack of any datum point. It seems possible that accurate determina-
tions of the amount of displacement could be arrived at were drill 
holes driven northward to intersect the syenite dyke that lies parallel 
to the shear-zone a short distance to the north. It is almost certain 
that the dyke is older than the fault, and if its position beneath the 
zone of faulting could be determined, the position that the mineral-
ized lens should have could be easily determined. 
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If the interpretation of the structure here given is correct, the 
short and erratic sections carrying some gold values, that have been 
encountered in the lateral work along the 210-foot level beneath the 
fault-zone, represent vein material dragged along it. 

Faults transverse to the direction of the low-angle thrusts can 
be observed where dykes are offset. Most of these faults do not seem 
to have large displacements. On the Arntfield property, northwest 
of the shaft, the dyke just mentioned is displaced at two points. 
In both faults the west side is shifted northward relatively to the 
east side. Similar displacements of dykes north of the Arntfield 
property are shown on the general map. The relation of the oblique 
faults to the east-west faults is not known, but careful examination 
in the underground workings of the Arntfield failed to disclose any 
offset of the thrust-fault planes at the points to which the oblique 
faults should project were they later than the east-west system. 

FRAN COEUR CLAIMS 

The Francœur claims now comprise the group R. 9853 and 9854, 
R. 10780, T. 134, T. 450, T. 135, M. L. 2055c, 2055d and 2055e, and 
.R,. 10533 to 1053G. 7 hey adjoin the Arntfield property on the west. 

During the early stage of development, trenching was done on 
these claims and a shaft was sunk at a point 1,000 feet west of the 
Arntfield shaft. A number of diamond-drill holes were sunk to ex-
plore a mineralized zone that probably is the extension of the one 
on the Arntfield property. During the summer of 1932, further drill-
ing and trenching was done to explore that zone and some other 
mineralized areas on this group of claims. A new inclined shaft was 
begun in the footwall of the ore-zone, but work was discontinued 
before it reached the depth first planned. No lateral work was clone 
from it to explore the mineralized lenses indicated by drilling. 

As at the Arntfield, trenching exposed a mineralized section 
lying along the contact between the acidic lava to the north and the 
massive, ellipsoidal-weathering, basic lavas to the south. The dip 
of the shear-zone varies from about 45°  to 50° to the north. The zone 
has a width of 30 to 40 feet and in this there is a lens 150 feet long, 
approximately 17 feet across the thickest part, narrowing to 5 feet 
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at the ends, in which surface sampling is reported to have shown an 
average value of seven dollars per ton in gold. Drilling shows the 
continuation of the ore-zone to 100 feet in vertical depth, and ma-
terial of the same type but not of ore grade was intersected at 200 
feet vertically. 

The ore zone is composed of sheared rhyolite with a replacement 
by quartz 'and pyrite similar to that described on the Arntfield. 
Sericite and feldspar are present and carbonates Occur in lenses and 
veinlets, probably in the same relations as in the zone farther east. 

One hundred and fifty feet south there. is.  a shear-zone in the 
greenstone parallel to that along the contact between the greenstone 
and the acidic lava. The mineralization is similar to that of the 
northern zone. The avera,ge,of five feet in the trench is reported as 
$5.40, and twelve feet intersected in a diamond-drill hole at a vertical 
depth of 100 feet averaged $3.79. 

About 1,500 feet south of the new shaft, an area of considerable 
mineralization has been exposed by stripping. A thin rhyolite flow 
lies between rather massive greenstones. Disturbances resulted in 
the formation in the rhyolite of a network of fractures, now filled 
by quartz with considerable pyrite. Some specks of gold' have been 
found in this exposure. The area in which the fractures are found•is 
in places ten to twenty feet in width. • Neither the grade nor the 
extension of the zone, either laterally or 'vertically, have been yet 
determined. 

Several other zones with pyrite-silica replacement of sheared 
lavas have been located, but the most promising zone seems to be 
that upon which most of the work has been ,concentrated, ,and the 
value of the property probably depends upon the finding of ore-bodies 
in it. The lens already outlined, with the grade indicated, is not large 
enough to be mined by itself. It seems possible that the failure to 
find a' continuation of it in depth may be due to low-angle thrusts 
beneath which there may be some chance at least of finding mineral-
ized lenses farther north down along the dip of the flow contacts. 
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COPPER-GOLD-SULPHIDE BODIES 

ALDERMAC MINT 

The Aldermac mine is near the centre of Beauchastel township. 
It comprises claims M. L. 1951 to 1953 and T. 2986 to 2900, a total 
area of 747 acres. The centre-line of the township crosses the south-
ern part of the property. 

Early exploration work was done on a rusty zone of dissemin-
ated sulphides. Later, extension of the trenching located two small 
bodies of massive sulphides, one of which contained some lenses of 
fair copper content. A dip-needle survey showed an area of magnetic 
disturbance in swampy ground to the north, and an ore-body in 
the locality was found by diamond drilling. Underground explora-
tion showed that the lens was not large, but a second lens, No. 4, 
was found beneath it and this and the lower extension of it, No. 6, 
were outlined thoroughly by a shaft to a depth of 1,125 feet, with 
lateral work at 125, 250, 500, 750, and 1,125 feet (Figure 9). From 
the underground workings a large number of horizontal drill-holes 
supplemented the information that had been obtained by drilling 
from the surface and by the mining development. A large tonnage of 
massive sulphides containing some copper was proved. It was 
thought that a copper concentrate and a pyrite concentrate could 
be made from the ore, and a mill, planned to treat up to 1,000 tons 
of ore per day, was built (Plate III—B). Trial runs showed that 60 
per cent of the ore can be milled to produce a 20 per cent copper 
concentrate, saving 90 per cent of the copper, and a pyrite concen-
trate containing 50 per cent sulphur and 46 per cent iron. 

In order to obviate the necessity of expensive railway construc-
tion, the concentrates are piped as a sludge down the hill to a filter 
plant situated at the railway. '1 he pyrite concentrate was to have 
been used by certain paper companies, to replace imported sulphur (1). 
Unfortunately, the paper industry has been so severely affected by 
economic conditions that it has been impossible to dispose of the pyr-
ite, and, after trial operations were completed, production ceased, 
awaiting more favourable conditions to resume work (2). 

(1) 4th Annual Report, Aldermac Mines, Dec. 1931. 
(2) The mine and the mill were reopened in September 1933. 
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Original drawn by O. R. Wray 

FIGURE 9.—Block diagram showing the structure at the Aldermac mine. 
LEGEND.—Sulphides, solid black; Syenite porphyry, pattern of angles; Lavas, white. 
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The geology of the Aldermac is much more varied than that of 
any other part of the map-area. The greater part of'the rocks are 
acidic lavas, mainly rhyolites, with which are associated volcanic 
fragmentals, both coarse and fine. These are intruded by quartz 
diorite, which is in irregular lenses with .a general east-west elonga-
tion. A dyke of quartz porphyry intrudes .the lavas a short distance 
south of the shaft. Northeast of the ore-bodies is the syenite-por-
phyry boss previously described, and from it a network of dykes of 
the peculiar trachytoid syenite porphyry radiate in a most compli-
cated pattern. There are also some other dykes of a porphyry with 
white, equidimensional feldspars rather than the reddish-brown, 
tabular feldspars. The dykes seem to be nearly of the same age, as 
two of them near the northwest corner of the mill seem to be mu-
tually intrusive. A diabase dyke, 80 feet in width, cuts through the 
syenite porphyry dykes. The age relations of the various intrusives is 
well shown on the hill cast of the water-tank, where quartz porphyry 
cuts quartz diorite and both.are cut by the diabase. 

The lavas at some distance from the ore-bodies are a remarkably 
fresh, porphyritic rock with lath-shaped feldspars, of composition 
near oligoclase, in a groundmass of feldspar, quartz, and sericite. 
Near the ore-bodies, this rock is darker in colour and commonly 
iron-stained from the weathering of disseminated pyrite. Apparently 
the lavas dip rather steeply northward, as a thin, finely-laminated, 
tuffaceous band has a dip in that direction varying from 45° to 75°. 
The 45° dip is probably at the nose of a minor fold. The volcanic 
series contains thick lenticular masses of fragmental rocks made up 
of light grey angular to rounded fragments in a greenish or dark grey 
groundmass. Generally, the groundmass is coarser in grain than the 
fragments, many ôf which are somewhat like porcelain on the weather-
ed surface. On fresh fractures the fragmental character is less evi-
dent. The origin' of these rocks is not always easily determined. 
Probably many of them were formed as volcanic agglomerates, 
being merely accumulations of fragments of lavas ejected during 
volcanic activity. Others were possibly formed by the incorpora-
tion, in still viscous flows, of fragments lying on the surface over 
which the lavas advanced or of fragments thrown out explosively 
and falling into the flow. Still others may be breccias formed by 
deformation of the rocks at any time subsequent to complete con-
solidation; Difficulty of recognizing the clastic character of a fine- 
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grained matrix after metamorphism makes distinction of the first 
two types very uncertain, and there are no criteria for certain recog-
nition of the brecciated type. The distribution of the sulphide 
bodies at the Aldermac can best be understood from the block dia-
gram of the underground workings (Figure 9). The sulphides in 
No. 1 and No. 2 lenses are now rust-coated in the pits and trenches 
and were more easily examined at the time of preparation of earlier 
reports than they now are. Hence little can be added to the descrip-
tions in Memoir 166: 

"The No. 1 showing in this spotted rock is a small shatter-
zone lying apparently almost fiat, and filled with pyrite and 
some chalcopyrite. It is only about 25 feet across. About 25 
feet to the northeast there is another spot of heavy mineraliza-
tion. The No. 2 showing is about 200 feet to the north. It is a 
lens traceable on the surface for about 130 feet, and striking due 
east. The middle two feet of the lens is almost solid sulphides, 
and the surrounding rock is heavily impregnated with sulphides, 
throughout a total width of about 15 feet. There is rather more 
chalcopyrite in this showing than in No. 1". 

No. 3 ore-body is a lens elongated cast and west. It has been 
opened-up on the 125-, 250-, and 500-foot levels. The probable ton-
nage of sulphides known in the body is given as 220,000 tons, with 
an average content of 2.68 per cent copper, 58 cents per ton gold, 
and 0.21 oz. per ton silver (1). 

The greater part of the sulphides in No. 3 lens is pyrrhotite. 
There is some pyrite, and chalcopyrite occurs irregularly throughout 
the other sulphides. There is very little zinc blende. In Memoir 166, 
a summary of microscopic examination of the ore by Ellis Thomson 
gives the order of formation of the metallic minerals as pyrite, mag-
netite, pyrrhotite, sphalerite, and chalcopyrite; pyrite being the 
earliest. Secondary albite is thought to have formed after the form-
ation of pyrite, and some quartz throughout the period of sulphide 
deposition (2). 

(1) 2nd Annual Report, Aldermac Mines. 
(2) pp.180-181. 
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The underground workings being filled with water during the 
summer of 1932, no examination of the ores in place was possible, 
but drill cores were available and specimens at closely spaced inter-
vals across No. 3 lens were examined microscopically. 

A specimen of solid sulphides from the northern margin in drill-
hole No. 12, from a depth of 110 feet, consists largely of chalcopyrite 
which includes some irregular grains of pyrite and which has smooth 
boundaries against pyrrhotite. Non-metallic minerals are present as 
rounded grains, probably residual quartz. A mineral occurring in 
blades appears to be chlorite. Four feet farther into the ore-body the 
specimen contains abundant chalcopyrite in the same relations with 
pyrrhotite. Some of the non-metallics have vein-like forms and may 
be later than the sulphides. Along the north boundary of the lens, 
pyrrhotite is abundant. It includes irregular grains and poorly 
formed crystals of pyrite which, in places, has definite fractures 
lined with non-metallics. Rounded particles of non-metallics are 
probably residual grains of quartz. Chalcopyrite is present in vein-
like masses in the pyrrhotite and seems definitely to be younger. 
A foliated specimen, twenty feet north of the ore margin, contains 
disseminated sulphides, both pyrite and chalcopyrite, each occupy-
ing different areas and apparently in each case replacing the non-
metallics directly. 

Ore-body 4 was intersected by the shaft at 412 feet and the shaft 
passed out of it at 698 feet. It extends upward some distance above 
the point where the shaft entered it. A rather low-angle, normal 
fault has apparently offset the lens to the north and east (Figure 9). 
The portion below the fault is called ore-body No. 6 in mine reports. 
The lens is large, with maximum dimensions at the lowest level, 1,125 
feet, where it is 200 feet by 300 feet in horizontal cross-section. 
The tonnage of sulphides in No. 4 ore-body, assumed as continuous 
between a depth of 250 feet and 720 feet, is estimated as 1,017,960 
tons, with an average content of copper of 1.65 per cent, gold 40 
cents per tcn, and silver half an ounce per ton. The tonnage of No. 
6 ore-body is very large, as can be seen from the diagrams, but the 
ore is low-grade. A content of 1.9 per cent copper is indicated from 
present development work. Holes drilled beneath the 1,125-foot 
level gave poor results and it is thought that the ore-lens does not 
extend far below 1,125 feet (1). 

(1) 2nd Annual Report, Aldermac Mines. 
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The main constituent of the' massive' sulphides of this ore-body 
is pyrite: Polished specimens of the ore from drill-holes through the 
lens at the 1,125-foot level were examined. From drill-hole 1,106, 
a specimen from the first massive sulphides on the south margin of 
the lens shows pyrite as the chief sulphide. It includes an irregular 
network of non-metallic minerals which might be interpreted as 
veinlets of quartz and silicates traversing the sulphides. They are 
thought rather to be narrow remnant areas in the replacement of 
the lava by pyrite, since the pyrite, where massive, has a noticeably 
sutured appearance, which is taken to be the retention of the boun-
daries along which two areas of pyrite replacement came together as 
the silicates between them were completely removed and the space 
filled by the sulphide. A small amount of pyrrhotite was found which 
is enclosed in pyrite, but which contains a few small well-formed 
cubes of pyrite. It is possible, therefore, that the pyrrhotite is some-
what later than the pyrite in time of crystallization. A specimen 25 
feet farther into the lens consists mainly of pyrite, but it has vein- 
like areas of chalcopyrite and pyrrhotite in it: These latter sulphides 
have sinuous mutual boundaries, but chalcopyrite commonly forms 
the margins of the vein-like areas with pyrrhotite in the centre and, 
in small .veinlets, only chalcopyrite is present. Five feet farther the 
ore is less massive and the sulphides appear as stringers in the non-
metallics. Pyrite,•pyrrhotite, and chalcopyrite are present. The two 
last are commonly togethsr and have sinuous boundaries as in the 
previous specimen. A noteworthy feature is that chalcopyrite and 
pyrite especially seem to replace separate areas of the rock. That is, 
the process of replacement is not formation of pyrite first and then a 
fracturing and replacement of it by chalcopyrite. Rather, chalco-
pyrite in this specimen evidently replaces silicates directly. Thirty 
feet farther, in a band of less massive character, the sulphides are 
disseminated and the phenomenon of replacement of separate areas 
in the rock by each sulphide is well shown. Forty feet from this a 
specimen, mainly of pyrite, contains veinlets of non-metallics, chiefly 
quartz, which, in the less completely pyritized specimen, may be the 
remnants of unreplaced country rock. Vein-like stringers of chalco-
pyrite occur in the pyrite. A specimen'seven feet from this is mainly 
pyrrhotite in which are enclosed rounded blebs of quartz and some 
areas of sphalerite. The northern margin of the lens shows irregular 
areas and veinlets of pyrite in the country rock, and in places skeleton 
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intergrowths of chalcopyrite and sphalerite. Chalcopyrite also 
occurs enclosed in pyrite. A thin section of this specimen shows that 
the non-metallic minerals present are sericite, quartz, chlorite, and 
biotite, of which sericite is the most abundant. Biotite surrounds 
some of the pyrite grains, separating them from the sericitic rock, 
but some fresh quartz grains are completely enclosed in pyrite. 

Drill-hole 21 intersected lens No. 6 at 1,305 feet, or a vertical 
depth of 1,200 feet, and passed out of the solid sulphides at 1,346 
feet, at a vertical depth of 1,260 feet. At 1,305 feet on the south side 
of the body the sulphides are chalcopyrite and ' pyrrhotite with 
smooth mutual boundaries. Non-metallics have frayed-out bound-
aries as if suffering replacement. At 1,321 feet, pyrrhotite is still the 
chief sulphide. At 1,331 feet, pyrite makes up the main part of the 
specimen but there is a considerable quantity of non-metallics in 
irregular veinlets. Some of these may be cracks filled by later ma-
terial, but others seem to be the result of replacement of the rock 
from various centres, leaving unreplaced areas, mainly of quartz. 
Where replacement has gone to completion, suture lines appear in 
the solid pyrite. A small amount of chalcopyrite is present and it 
occurs within non-metallics which are in turn enclosed in pyrite. 
Specimens from the north margin at 1,3461/2  feet and at 1,347 feet 
consist of pyrite with non-metallics. 

The wall-rock of No. 1 and No. 2 lenses is a dark grey, amygdal-
oidal lava, apparently originally a rhyolite. A specimen from No. 1 
ore-body, chosen to show mainly wall-rock with some pyrite, consists 
of a mosaic of quartz with abundant sericite and some biotite and 
chlorite. In places, there are crystals of fresh acid plagioclase which 
lie between blebs of pyrite. Pyrite forms veinlets in the non-metal-
lies and in other places is in the form of blebs among the quartz 
grains. A specimen nearer the massive sulphide lens, and containing 
a larger proportion of sulphides to rock, is much the same excepting 
that the grains in the quartz mosaic are slightly smaller, and there 
are areas of coarser grained quartz mosaic in which sericite is not 
present. Chlorite is fairly abundant and surrounds small grains of 
pyrite. Evidently the coarser textured quartz is introduced. In nei-
ther of these slides are any minerals of the original rock recognizable. 
In No. 2 ore-body, the rock trenches show a narrow dyke of syenite 

6 
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porphyry with tabular feldspar crystals, impregnated with sulphides 
so that it appears quite rusty. 

The rocks both north and south of the shaft are rhyolites or 
acid tuffs. It is difficult to obtain specimens that can be recognized-
as a type similar to any of the volcanic rocks not in the vicinity of 
the ores. Cooke, James, and Mawdsley state that rhyolite-breccia 
occurs at the west end of No. 3 ore-body. The description given is as 
follows: 

"At the west end of the ore is a body of rhyolite-breccia 
exposed in the drift for 30 feet. 'Like the ore, this breccia appears 
to lie between the rhyolite flows described in the last paragraph. 
It is made up of numerous, rounded and angular light grey 
fragments of all sizes up to 3 or 4 inches in diameter, in a fine-
grained darker matrix. In thin section, about 50 per cent of the 
matrix is seen to consist of quartz in grains averaging 0.02 mm. 
diameter, although a few of larger sizes are present; the remain-
der is mainly chlorite, with a little biotite, and a good deal of 
pyrite. The chlorite is in rather large, aggregated masses, and 
the pyrite is always associated with these masses. 

"The whitish fragments in the breccia have about the same 
grain as the matrix, 0.02 mm., but are so highly siliceous as to 
resemble a quartzite. Quartz composes 80 to 00 per cent of the 
thin section examined, the remainder being almost Colourless 
mica". 

Thin sections on either side of No 3 ore-body, taken from drill-
hole No. 12, show some unique features. A specimen about 100' feet 
south of the massive sulphide lens consists chiefly of quartz grains, 
not in a continuous mosaic, but in a paste of sericite with indistinct 
areas of biotite that lias no definite crystal form. Eighty feet from 
the ore-body, chlorite forms a network in which lie quartz grains. 
Pyrite occurs both disseminated and in stringers along grain bound-
aries. Specimens taken two feet and four feet from the massive,  ore 
are made up chiefly of quartz mosaics in which are sheaves, stellate 
clusters, and curved needles of an amphibole, nearly colourless and 
with the optical properties of tremolite. These penetrate quartz 
grains and arc apparently replacements of the quartz. Pyrite occurs 
in small grains both in the tremolite and in the quartz, and in some 
places cuts across the tremolite grains in a manner that suggests 
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that it is later than the amphibole. Thirty feet north of the ore-lens, 
the wall-rock is higher in chlorite than the south of the ore, but 
tremolite is present in considerable quantity and acid plagioclase 
occurs in the quartz mosaic in such way that it also seems to be 
secondary. 

A thin section from a drill core below (north of) No. 6 ore-body 
and about 14 feet from the edge of the solid sulphides contains abun-
dant stringers of pyrite in a mosaic of quartz with some sericite and 
chlorite. In places, biotite and some fresh plagioclase are found 
together. A specimen only four feet from the sulphide margin is a 
fine-grained mosaic of quartz with a little chlorite and no pyrite. 
It resembles a quartzite, and similar rocks have been referred to as 
`ore-quartzites'. A thin section taken above (south of) the ore-lens 
consists mostly of quartz, but it is not in equigranular mosaic such 
as occurs on the north side of the ore-body. The grains differ in size 
and they have a frayed-out appearance. There is some chlorite. 
The rock may be a fine-grained silicified tuff. 

A thin section from the south side of the No. 6 ore-body, from 
drill-hole 1106, shows a rock of variable texture but with areas of 
quartz mosaic containing some chlorite, sericite, epidote, and dis-
seminated pyrite. This specimen is 110 feet from massive ore. At 
60 feet from the margin of the ore-body the rock is greyish and fine-
grained and proves to be porphyritic, with resorbed quartz pheno-
crysts. It is probably a quartz porphyry dyke. Twenty-five feet 
from the ore the rock contains quartz in a mosaic with some sericite 
and biotite, a little plagioclase, and disseminated pyrite. On the 
north side of the ore-lens, sixty feet beyond the massive ore, the rock 
is still of the `ore-quartzite' type, consisting of a fine-grained mosaic 
of quartz with a little sericite and scattered grains of pyrite. The 
complete silicification makes it impossible to determine the original 
nature of the rock. 

Descriptions of thin sections of material from near the ore-zones 
have been given in some detail to indicate the type of rock that has 
been developed from rocks that probably were originally acidic lavas 
but some of which may have been tuffaceous. A specimen of rhyol-
ite with oligoclase phenocrysts, taken at some distance from any of 
the ore-bodies, shows the probable process of alteration. The phe-
nocrysts are still easily recognizable and determinable, but some of 
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them are embayed and the replacing material is a mosaic of quartz. 
It is possible that the replacement may have occurred in the normal 
sequence of crystallization of the rhyolite, but, as the mosaic is 
similar to that occurring near the ore-zone, it seems at least possible 
that the wall-rock alterations may have destroyed the phenocrysts 
in rhyolite so completely as to produce an `ore-quartzite', the origi-
nal porphyritic habit of the rock being quite obliterated. 

The changes that have occurred in the rhyolite-breccias are 
rather puzzling. It is stated (1) that the fragments in the breccias 
near the No. 3 ore-body resemble quartzite and contain 80 per cent 
to 90 per cent quartz, most of the remainder being a colourless 
mica. In contrast to the composition of the fragments, the matrix 
contains considerable chlorite. If the ore solutions were the cause 
of the alteration, it seems somewhat difficult to picture a process 
by which the fragments were silicified and the matrix chloritized at 
the same time. Undoubtedly, wall-rock alterations are extremely 
complex. Silicification is clearly evident in all of the rocks near the 
sulphide lenses. In the publication quoted, it is argued that chlorite 
is the characteristic product produced by the introduction of chalco-
pyrite and zinc blende, and that silicification has resulted where pyrite 
is the chief sulphide. In thin sections examined, chlorite is found 
surrounding some blebs of sulphides and in other sections, or even 
in other parts of the same section, sulphides are in contact with 
quartz and no chlorite is present. Moreover, there is no evident 
regularity of association of chlorite with chalcopyrite and-  zinc 
blende only. It is much more likely that the formation of chlorite 
is, as suggested elsewhere in Memoir 16G, formed only below a cer-
tain critical temperature. Pyrite has a fairly wide range of temper-
ature of formation, and therefore it does not necessarily follow that 
all lenses in chloritized wall-rock are high in chalcopyrite. 

The salient feature of the ore deposition and rock alteration 
may be summarized as follows: 

1. Silicification of the rhyolite or of rhyolite-tuff or breccia. 
2. Formation in places of tremolite replacing quartz. 
3. Replacement by the sulphides 'with accompanying chloritiz-

ation as the temperature decreased. 

(1) Memoir 16G, p. 179. 
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The sulphides were formed in the following order: pyrite, pyr-
rhotite, chalcopyrite, and zinc blende. Some quartz seems to have 
formed in cracks, chiefly in the pyrite, but, as the chalcopyrite and 
pyrrhotite do not show fracturing, that may be due merely to the 
availability of openings and not to priority of formation. 

The sulphides are thought to have been formed, not at stages 
differing widely in time, but to represent merely a sequence of miner-
alization, the kind of sulphide depending upon stability relations 
under certain temperatures and pressures. It is significant that inves-
tigation (1) of the system Cu-Fe-S shows that, at a temperature 
of 750° and 453' pressure, pyrrhotite (Fe„Sn+1) and cubariite 
(CuFe2S3) are stable, but that, at 610°  and 453' pressure, chalco-
pyrite is stable and•none of the pyrrhotites are stable. At that tem-
perature, pyrite is the iron sulphide formed. Pressures at all com-
parable to those that must be assumed to obtain during ore deposition 
have not been investigated experimentally, but the relations indicated 
possibly explain the association of the copper minerals with pyrrhotite 
and pyrite in an apparently haphazard way. Careful examination 
may show that the copper mineral with pyrrhotite is cubanite and 
not chalcopyrite. The wall-rock alteration, too, may • be explained 
as the result of differences of temperature conditions rather than to 
contact with one sulphide or the other. 

According to Cooke, James and Mawdsley, the more important 
sulphide lenses at the Aldermac lie in a zone of fragmental volcanics 
between two massive rhyolite flows. They believe that the frag-
mental zone was more easily replaced than the flows and hence the 
sulphide lenses' were localized by it. There are, however, other frag-
mental zones that show no greater degree of replacement than do 
the massive rhyolites and, if the fragmental rocks were more easily 
replaced, there were probably other factors that influenced the loca-
tion of ore-bodies. The occurrence of all the lenses immediately 
south of the boss of syenite porphyry suggests some relation between 
it and sulphide replacement. 

Ore solutions given off by cooling igneous bodies are thought to 
rise. These ore-lenses are beneath the porphyry stock and therefore 

(1) Annual Rept. of the Director of the. Geophysical Laboratory, Washington, 
D.C., 1925-26. Publication No. 595; pp. 66-67. 
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it seems impossible that they should be genetically related to the 
syenite porphyry. Dykes of the syenite porphyry occur in the sul-
phides, but in other places sulphides lie between walls of porphyry. 
Where the dykes are in sulphide bodies, the rock shows considerable 
impregnation by the sulphide. This is thought by Cooke to consist 
only of chalcopyrite and he postulates two distinct epochs of sul-
phide mineralization. Chalcopyrite has a decidedly lower temperature 
of formation than pyrite and therefore it seems possible that a single 
period of sulphide formation might satisfy the observed phenomena. 
In that case, the porphyry would be older than the ore epoch and 
any control it might have had on deposition would be solely a struc-
tural one. The physical character of the syenite-porphyry stock, 
which is a plexus of dykes rather than a true stock, makes possible a 
control of the flow of sulphide-bearing solutions upward from some 
still unknown intrusive beneath. The intersections of vertical or 
nearly vertical dykes would form ideal channel-ways along which 
flow could be directed to an easily replaceable bed in the lavas at a 
level where temperature and pressure conditions were suitable for 
sulphide deposition. The proportion of pyrite, pyrrhotite, chalco-
pyrite, and sphalerite in the lenses is probably the result of the tem-
perature-pressure control rather than of the relative amounts of 
iron, copper, and zinc in the solution. 

The ore-bodies have not yet been shown to have any grouping 
along the diabase dyke. At the Horne mine, some of the more impor-
tant ore-lenses lie along similar dykes. Exploration on the lowest 
level of the Aldermac was carried along the diabase dyke in the hope 
of finding a similar relationship. It was realized that if the solutions 
were guided by the dyke they should form sulphide lenses on the 
lower or northeast side. Holes were drilled horizontally through the 
dyke at regular intervals, but, in the distance explored, no favour-
able results were obtained. 

CHANCE CLAIMS 

The Chance claims lie southwest of the Aldermac. A lens of 
pyrite in hard, dense rhyolite was explored by surface trenching 
and by drilling but no copper values of any importance were found. 
No recent work has been done and nothing can be added to the pre-
vious'descriptions published in Memoir 166. 
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GUINARD CLAID1S 

Just south of the present map-sheet, the Opasatika map-sheet 
of the Geological Survey indicates an inlier of Témiscamian sedi-
ments showing through the cover of Cobalt conglomerate just east 
of the small lake south of lake Renaud. The sediments are intruded 
by a somewhat porphyritic granodiorite. The rock is fairly massive 
but at one point it contains some irregular lenses and segregations 
of massive, nearly pure chalcopyrite. The largest of these is not more 
than a few pounds in weight. There seems to be no shearing in the 
rock along which they are distributed, but they occur quite irreg-
ularly wherever contraction of the cooling mass may have developed 
openings. A shaft has been sunk about 25 feet and there is no change 
in the character of the mineralization in any part of the pit nor in 
the surface exposure of the granodiorite. 





Plate I. A 

Irregular fragments in volcanic fragmentais, Claim T.445. 

Plate I.---B 

Rounded pebble-like inclusions in volcanic fragmentais, 
near north boundary of Claim T.298. 



Plate 11.—A 

Arntfield mine, No. 1 (west) shaft. 

Plate II.--- B 

Arntfield mine, No. 2 (east) shaft. 



Aldermac mine and mill. 

Plate Ill. A 

Stratified gravels at Aldermac mine. 

Plate 111.---B 



Plate 1V.---A 

Polished section of specimen from north margin of No. 6 ore-body. X 66. 
Pyrite, white ; quartz, dark grey ; chlorite, black.—The pyrite is fractured and 

some non metallics, later than the pyrite, fill the fractures. 

Plate IV.—E 

Polished specimen of ore from point south of north margin of No. 6 ore-body. X 66. 
(C) chalcopyrite; (S) sphalerite; (white) pyrite; (dark grey) chlorite. 
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