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MICHIPICOTEN RIVER MAP-AREA, ALGOMA DISTRICT, .Q~TARIO, 
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INTRODUCTION 

Michipicoten River map-area lies between 47° 45' and 48° 00' north 
·latitude and 84° 30' and 85° 00' west longitude. It includes a land area 
bounded on the west by the shore of lake Superior south and west of 
Michipicoten Harbour. The Algoma Central and Hudson Bay railway 
roughly parallels the eastern boundary and lies about 2 miles west of it. 
The northern boundary passes about 3 miles north of Michipicoten Harbour 
and the south boundary crosses the Lake Superior shore about midway 
between cape Choyye1 and Brule point. The present account of the 
geology and mineral resources of the district is to be supplemented in, 
it is hoped, the near future by a geological map (Michipicoten River 
sheet) on a scale of 1 inch to 1 mile. 

Gold was discovered in Michipicoten in 1897. Later prospecting 
brought to light immense deposits of iron ore. Active development pro
ceeded for some years when interest in the region slackened. Lately 
interest has revived and prospecting is again proceeding. 

The writer was detailed in 1928 to complete the study and mapping of 
the geology of the area, which previously had from time to time since & 
very early date engaged the attention of officers of the Geological Survey 
and of the Department of Mines, Toronto. Control lines had been sur
veyed by H. N. Spence, of the Geological Survey, along the Algoma Central 
railway, Michipicoten river, the shore of lake Superior and Anjigomi lake
Oldwoman River route. These surveys with the existing townS'hip surveys 
served as a base to which has been added information gained by the: 
writer. 

The writer wishes to gratefully acknowledge courtesies rendered in the 
field by officials of the Power and Mines Corporation, the Pioneer Mining 
Corporation, the Engineers Holding Company, Mammoth Metals Company, 
the Wawa Syndicate, the Algoma Central railway, and the Algoma Steel 
Corporation. Much aid was also received from individual prospectors. 
Messrs. E. J. Lees, W. E. White, and D. E. McLarty acted very efficiently 
as assistants during the entire season. 

J. Geographic Board spelling, Chail!on, 
93744-It 
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The main line of the Algoma Central railway passes north through 
the map-area, close to its eastern boundary. A branch line from Hawk 
junction, north of the map-area, runs to Michipicoten Harbour in the 
northwest corner of the district. The map-area is crossed from east to 
west by Michipicoten river which is navigable by small boats except for 3 
miles below High falls. West of the main line of the railway and south 
·Of Michipicoten river the district is an unsettled wilderness traversed only 
:by a few canoe routes along which many of the portages are overgrown 
with brush and difficult to find. 

For 5 to 10 miles inland from lake Superior the general character of 
the country is rugged. In this part drift-covered areas are few except in 
the valleys of the larger streams. As a rule, the streams where they 
traverse this section are not navigable without a great deal of portaging. 
This condition is shown well by Michipicoten and Magpie rivers. Both 
are large streams and both are navigable downstreay;i. to High and Steep
hill falls, respectively. Below these falls, both rivers are a series of rapids 
:and falls. 

The eastern part of the map-area, in the vicinity of Anjigomi lake 
oand northwi:trd, exhibits totally different characteristics. Instead of rugged, 
-steep, rocky slopes there are rolling hummocky hills separated by large 
.areas of sand-plains. Bare rock slopes do occur, but are comparatively 
few in numbers. 

Practically the whole map-area is drained by Michipicoten and Old
woman rivers. The latter is undeveloped, either for power or for driving 
logs. High falls on Michipicoten river is 128 feet hi.gh and capwble of 
developing 7,500 horsepower. An existing power plant is equipped to 
generate 1,700 horsepower which is being utilized by the Grace and Jubilee 
mines. During 1928 work commenced with the object of increasing the 
nutput and of transmitting power to Sault Ste. Marie. 

GENERAL GEOLOGY 

An area immediately north of Michipicoten River map-area has 
been studied in detail by Collins and Quirke. 1 A part of the area mapped 
by them lies within the northern limits of the Michipicoten River sheet 
and was not examined by the present writer. Since a very full discussion 
,of the geology is given by these authors, and since the geologic history 
of the two areas is essentially the same, it is thought advisable here to 
give only a summary account of the rock types found with detailed notes 
only where warranted by special cases. 

Collins used as his chief horizon marker a sedimentary group which he 
termed the Dore series. Associated with this series are two igneous com
.plexes, one older and the other younger than the Dore strata. The pre
Dorean consists of schistose volcanic flows and tuffs. An erosional uncon
formity is believed to exist between the pre-Dore complex and the Dore 
series, since the bottom of the Dore series contains pebbles exactly coin
ciding in characters with the schists and other rocks composing the pre~ 

'Collins, W. H., and Quirke, T. T.: Michipicoten Iron Ranges, Geo!. Surv., Canada, Mem. 147, pt. I (1926). 
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Dorean assemblage. Collins also finds granitic rocks with the older 
assemblage and believes they are pre-Dore since granite pebbles occur in 
the Dore series adjacent to the granite areas. Both Dore and pre-Dore 
rocks occur in the Michipicoten River map-area, but only in the northern 
part which had already been studied and mapped by Collins. 

Younger than the Dore is a complex of volcanic rocks, sediments, and 
iron formation. This group has undergone intense regional metamorphism 
accompanied by folding and faulting and is believed to be well represented 
in the area examined by the writer. 

All three groups are cut by granitic intrusives and by still younger, 
diabase dykes belonging to two sets: an older consisting of quartz diabase, 
and a younger which occasionally contains olivine. 

As mentioned above, neither the Dore series nor the pre-Dore assem
blage occurs in the part of the area examined by the writer. The Dore 
series, as mapped by Collins, is represented by a belt about 1! miles wide 
extending from Dore river and the shore of lake Superior just west of the 
map-area, across the northwest corner of the map-area to and along the 
Algoma Central railway. The belt within the confines of the map-area. 
is 3 miles long and is terminated on the east by a fault. On the north 
side of the belt lie the pre-Dore rocks. All the rocks lying south and east 
are younger than the Dore strata and occupy all but about 8 square miles 
of Michiipicoten River map-area. 

POST-DORE VOLCANICS 

Collins found a vast series of volcanics which he classifies as post
Dore. These rocks he traced along the shores of Michipicoten harbour to 
the mouth of Michipicoten river, and also followed them eastward to n 
point north of High falls on Michipicoten river. The same rocks have 
been traced by the writer south along lake Superior to Brule bay, where 
they are cut by a large granite batholith. Nothing resembling the Dore 
series was found, although small, isolated patches of sediments, chiefly con
glomerates, were detected. It is, therefore, believed the volcanics in the 
area south of Michipicoten river are post-Dore. Evidence supporting this 
belief is the presence of iron formation between Island lake and lake 
Superior. Collins finds iron formation to be present only in the post
Dore assemblage. 

The area of post-Dore volcanics extending along the Lake Superior 
shore to Brule bay is bounded on the east by a granite batholith whose 
western edge runs northeasterly from BrUle bay. A granite body, 3 miles 
long by ! mile wide, lies within the area between Michipicoten river and 
Pike, Round, Cross, and Twin lakes. In the north, the volcanics extend 
eastward in a band that narrows eastward, crosses Anjigomi lake at the 
first narrows as a belt about ! mile wide, and, gradually narrowing, ends 
to the eastward in the granite. North of Michipicoten river, the volcanic 
rocks continue to W awa lake, but are penetrated by many small stocks of 
granite. It is in this northern area of the post-Dore volcanics that most 
of the known mineral deposits occur. 

A second area of volcanics, also probably post-Dore, lies in the south 
part of the map-area. It follows the shore of lake Superior, south of Old-' 
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woman bay. Its outline within the map-area is triangular. Eastward 
it is limited by granite and possibly granite bounds it on the west not far 
offshore, for islands and shoals along the coast are of granite. 

The post-Dore volcanics are cut by many diabase and porphyry 
masses. In the wooded sections it is usually difficult to determine whether 
a small outcrop belongs to the post-Dore volcanic group, or to a later 
porphyry mass. In the mining area, where considerable stripping has been 
done, and on the shore of lake Superior where in many places bare rock is 
exposed for a hundred yards inland, the quantities of intrusive diabases 
and porphyries are made evident. 

Probably the greater part of the post-Dore volcanics are of pyro
clastic origin, varying from volcanic brecyias with fragments up to over 
a foot in diameter, to fine-grained tuffs whose composition can only be 
determined by means of the microscope. Those rocks which can be defin
itely determined as being lavas are probably all ellipsoidal greenstones. 
They are abundant immediately south of Oldwoman bay and south of 
Noisy river, but were not recognized in many other places. 

South of Oldwoman bay the volcanics are mostly massive basalts and 
other basic flow rocks with here and there well-developed ellipsoidal struc
tures. A thin section of one of the more massive phases showed the rock 
to be almost entirely altered to chlorite. Long, narrow laths of plagioclase 
and small phenocrysts of augite were originally present. The augite is now 
completely altered to large crystals of chlorite and the plagioclase replaced 
by small radiating growths of the same mineral. The chlorite individuals 
show no signs of parallel orientation, but there was evidence of shearing 
having taken place after the chlorite had formed. 

Most of the rocks studied in thin sections are tuffs. As a rule these 
rocks are much altered to chlorite. Many of the fine-grained tuffs contain 
fragments of lava and as these fragments increase in size and number a 
fairly complete gradation is afforded to the coarsest breccias. 

Some quite acid tuffs from north of BrU!e harbour were examined 
microscopically. One in particular is quite fresh and consists of minute 
angular fragments of quartz and plagioclase in a mass of finer-grained, 
slightly chloritized material. A few fragments of a rock consisting essen
tially of quartz and albite-oligoclase are present. Another rock examined 
came from near Rabbit Blanket lake and was termed a tuff in the field. 
It was found to be about 90 per cent chlorite, the crystals being developed 
with parallel orientation. 

Evidences of local shearing are quite plentiful throughout the area, 
but in only one locality, near Twin lakes to the south of the Twin Lakes 
batholith, is a regional schistosity imparted to the rocks. The rock in the 
immediate vicinity of the upper Twin lake is a fine-grained tuff with a pro
nounced slaty cleavage roughly paralleling the nearly granite batholith. 
Rocks of the same type and with a similar cleavage occur in places for 
some miles to the westward. A thin section of a rock from the upper Twin 
lake shows it to be a much metamorphosed, fine-grained rock which 
originally contained phenocrysts of plagioclase and quartz. It is almost 
entirely altered to chlorite with a slightly parallel development of the 
crystals. 
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IRON FORMATION 

Compass deflexion was observed in several places south of Michi
picoten river, but in only one locality was it definitely determined to be 
due to iron formation. In this locality, iron formation outcrops on the 
Lake Superior shore a short distance north of Smoky point. It is there 
composed of alternate bands about 1 inch wide of quartz and iron-rich 
material. They are very much contorted, but strike on the average a:bout 
north 15 degrees west and dip west 70 degrees. Inland between this 
locality and Island lake, very small exposures of iron formation were found 
in three places. 

Iron formation, known as the Gibson range, also outcrops on Fire
sand river ·about 2.Z miles southeast of Wawa lake. 

POST-DORE INTRUSIVES 

A large part of the map-area is underlain by a granite batholith. 
Nearly the whole length of the east boundary is underlain by the granite. 
To the west the batholith is bounded by the volcanic rocks and only 
reaches lake Superior between Brule harbour and Oldwoman bay. Two 
distinct bodies lie within the area of the volcanic complex. One, just 
south of W awa lake, has been noted by Collins. The other lies between 
Michipicoten river and a chain of lakes running between Pike and Twin 
lakes. 

The border phases of the W awa Lake granite vary from the normal 
coarse granite of the larger masses, to fine-grained porphyries scarcely dis
tinguishable from acid volcanics. Masses of volcanic rocks occur through
out the granite area and apophyses and dykes of granite cut the schists 
for considerable distances from the contact. These general conditions 
suggest that the present land surface is not far below the level of the ori
ginal roof of the batholith. Practically all the metalliferous deposits of 
the area have been found in the vicinity of the W awa Lake batholith. 

The second of the smaller granite areas, which might be referred to as 
the Twin Lakes batholith, varies much in texture, especially near the bord
ers, but the variations are not so marked as in the W awa Lake body and 
the border phases, distinguished from the surrounding volcanics. Fur
thermore, only a few bodies of granite extend into the volcanics. During 
the summer of 1928 practically the first active interest was taken in this 
part of the area and as a result several properties were staked. 

Immediately south of Island lake the main granite body exhibits, 
at its contact with the schist complex, characteristics very similar to those 
found at the edges of the W awa Lake batholith. The granite shows a 
large variety of textures and varies from very coarse granite to quite 
fine-grained granite porphyry. In places it is difficult to determine the 
boundary between the granite and the volcanics so intimately are they 
intermingled. The granite mass also enters the volcanic area in a narrow 
apophysis about one mile long. Both rock types occur isolated within 
the main mass of the other. So far as known no prospecting has been 
done in this locality. 
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The granite within the confines of the map-area vanes m composi
tion between a true granite and a granodiorite. Usually it consists of 
microcline, quartz, and albite in varying proportions. Biotite is usually 
present and in some "cases, as in a specimen from Rabbit Blanket lake, it 
is bne of the predominant minerals. Near the contact on Brlile harbour, 
the granite is bordered by a fine-grained aplite, consisting entirely of 
quartz, orthoclase, and a little plagioclase. 

Whether all the granites are of the same age is open to question. 
Definite evidence was found in one locality on the Nipissing Central 
railway that some difference in age exists in the larger mass, for alt this 
locality pink and grey granite were found intermingled in an outcrop, 
one intruding the other. 

Porphyritic rocks cut the volcanic complex. They are particularly 
abundant around the Wawa Lake batholith and have been termed por
phyrite by Gledhill and " tapioca porphyry " by the prospectors. They 
appear to intrude the volcanics in irregular masses. They are mostly 
greyish blue and have a dense groundmass bearing irregular, lighter 
coloured phenocrysts. Microscopically examined they are found to be 
more or less altered with the development of chlorite. The phenocrysts 
are usually of quartz and albite or albite oligoclase, or of plagioclase 
alone. In the quartzose types the groundmass is often predominatingly 
quartz with a little plagioclase. 

These rocks are generally conceded to be allied to rthe granites. They 
are most plentiful in the .area around the border of the Wawa Lake 
batholith and probably represent a later or final stage of the .granitic 
invasion. 

Small, usually basic, intrusive masses cut the volcanic complex. Of 
these a group of diabase dykes is younger than the granites, as the dykes 
may be seen in many places cutting the granite. Collins recognizes two 
groups of diabase intrusives distinguishable both by their composition 
and degree of alteration. The older is diabase and normal diabase; the 
younger and the more plentiful .is a very fresh-looking diabase which 
occasionally contains olivine. 

DESCRIPTIONS OF MINERAL DEPOSITS 

The first discovered mineral deposit in Michipicoten district was an 
occurrence of iron ore found in 1866 at Gros cap. The first gold dis
covery was made in 1897 on W awa lake and Wawa became a " city " 
almost overnight. Unfortunately, much of the early efforts were directed 
to the nearby sand-plains of Magpie river then believed to carry placer 
gold, but there is no record of any gold ever having been found in these 
sands. Considerable work was done in the bush, remnants of which 
may still be found dotting the country between Wawa lake and Michi
picoten river. The discovery of the Helen and other iron-ore bodies 
was due to this earlier search for gold. Development work was done on 
several properties and mills were erected, but shortly thereafter gold min
ing came practically to a standstill and remained in this state until 
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recent years. At present the Cooper Gold Mines are doing extensive 
development work on their Jubilee Lake property; the Power and Mines 
Company has reopened the Grace; the Mackey Point Syndicate, Mammoth 
Metals Company, and the Engineers Holding Company are doing surface 
work on their properties; and in the summer season many prospectors 
are working in the bush. 

Most of the more important deposits are in that part of the area 
mapped by Collins. These have been examined and reported upon by 
T. C. Gledhill, of the Ontario Bureau of Mines. His description of the 
active properties, in particular, is given in considerable detail. The present 
writer visited most of the properties, but in view of the detailed descrip
tion given by Gledhill, it is proposed to confine detailed descriptions to 
discoveries and work done since Gledhill's visit in 1928. 

GRACE PROPERTY 

The Grace mine was one of the earlier gold producers in the region. 
Mining on the Grace vein in the early days was carried down to 300 feet 
and the first and second levels were stoped out. Recently the property 
was taken over by the Power and Mines Corporation. The old shaft was 
deepened to 400 feet and considerable drifting and blocking out of ore was 
done on the third and fourth levels. Surface work was done also on a com
paratively recent discovery, the Nyman vein. 

Grace Vein. The Grace vein is of the fissure type. It has been 
traced in an unbroken line some 400 feet. To the north it is believed to be 
faulted and veins having practically the same strike but offsets to the right 
are believed to be continuations of it. The vein varies in width from a few 
inches to 5 feet. Pinches and swells are very noticeable and at many 
of the pinches no trace of the vein is visible. In the workings of the 
Grace mine, several small faults have been encountered. The strike of 
the vein is about north 15 degrees west and the dip varies consinerably, 
averaging about 70 degrees east. The wall-rock is a porphyry. Horses 
of sheared porphyry lie in the vein. The vein is cut by small iamprophyre 
dykes and values are said to be greater next to these dykes. When the 
original shaft was sunk, some spectacular specimens of native gold were 
reported to have been found. 

Nyman Vein. This vein was discovered in 1927 by one of the employees 
of the mine, after whom it is named. At the time of the writer's visit, it 
had been stripped for nearly its whole length. The vein consists of fissure 
fillings in a shear zone. The fissures occur en echelon, each succeeding 
fissure occurring to the left of the preceding one. The fissure veins con
tain numerous horses of sheared country rock. The general strike of the 
shear zone is north 70 degrees west. A system of roughly parallel dykes 
a few inches to one foot wide of lamprophyres and related rocks cuts across 
the shear zone and is later than the vein filling. The dykes strike about 
north 30 degrees east. In only one case is the vein displaced by one of 
the cross dykes. 
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That there were two periods of vein filling is evidenced at the extreme 
easterly exposure of the vein where older granulated quartz is found along
side white glassy quartz which contains only a trace of gold. 

The country rock is a quartz diorite-porphyry. It has undergone 
some deformation and contains small nodules consisting entirely of quartz, 
biotite, and sulphides. In these masses the biotite is idiomorphic against 
the quartz and in most cases against the sulphides. Occasionally the sul
phides embay the biotite. A specimen of the diorite porphyry from a 
point west of the outcrop of the vein is finer grained and holds much dis
seminated biotite and sulphides. The crosscutting dykes are, in most cases, 
pinkish, very fine-grained rocks. Very little could be learned from the 
examination of a thin section owing to the extreme fineness of the grain. 
Calcite and hematite are present, the latter probably being the cause of the 
pink colour of the rock. The predominant mineral is a feldspar which is 
either orthoclase or anorthoclase. One very fine-grained lamprophyre dyke 
about one foot wide and bounded on each side by 2-inch wide dykes of the 
pink rock, appeared to be composed almost entirely of biotite. 

Assays show that the vein material and the porphyry walls carry 
values in gold. 

COOPER GOLD MINES, LIMITED, GROUP 

The original Minto group of claims and several adjoining properties 
are controlled by Cooper Gold Mines, Limited, a subsidiary of the Pioneer 
Mining Corporation. The company has outlined an extensive development 
campaign which includes underground development of the Minto vein, 
diamond drilling and underground development of the Jubilee Lake pro
perty, and diamond drilling of the Cooper vein. At the time of the visit· 
of the writer, all work was being concentrated on the Jubilee Lake property, 
the Minto workings being full of water. 

Minto Property. The first shaft sunk on the Minto vein is at the 
east end of Minto lake. It was sunk on the incline of the vein to a depth 
of 100 feet and 1,700 feet of drifting was done on the first level. A new 
3-compartment vertical shaft has been sunk by the present operators about 
460 feet southeast of the old shaft. Drifts have been run at two levels 
and a crosscut has been run to near the first level in the old shaft. 

The geological features of this property are discussed by Gledhill 1 
who examined the property when the mine was unwatered. 

Jubilee Lake Property. The vein on this property, known locally !:lS 
the "Jubilee Break", was discovered by Larry Peters in 1926. The pro
perty, after passing through several hands, came under the control of 
Cooper Gold Mines. They diamond drilled the property and commenced 
sinking an inclined shaft in the foot-wall. In September, 1928, the shaft 
was down to the 400-foot level and drifting was well under way with 
crosscuts spaced 100 feet apart. 

Geological Features. The rocks for some miles around the Jubilee 
property and more particularly to the north, are remnants of the roof of 
the Wawa batholith and are volcanic rocks intimately mixed with intrus-

•Gledhill, T . L.: Ont. Bureau ol Mines, vol. XXXVI, pt. II (1927). 
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ives of various characters. The volcanics near the contacts with the intrus
ives are, in many cases, intensely metamorphosed and silicified. The 
intrusive rocks are mostly granitic, but appear in many instances to be 
quite basic near contacts with the greenstones. Quartz porphyry also 
intrudes the volcanics. 

Underground the mineral body appears to consist of a series of irregu
lar, mostly small, quartz veins lying in an intense sheared and fractured 
zone in which the country rock has been much silicified and otherwise 
altered. Some of the country rock in the zone is so intensely altered that 
its original nature can be determined only with difficulty. At the surface 
the country rock is a schist sheared along planes striking north 15 degrees 
east approximately parallel with the longer axes of the mineralized body. 
The schist is now quartzose because of silicification. 

The shaft was sunk in the foot-wall and from a depth of 325 feet to 
the bottom of the shaft at 400 feet passed through very hard, pink and 
grey, cherty, very fine-grained quartz traversed by veinlets of coarser 
quartz. On the fourth level, the cherty quartz is 15 feet wide in the cross
cut and is bounded by a much sheared greenstone. 

The mineralized zone on the fourth level is in sheared, green, volcanic 
rocks. Quartz stringers run throughout the zone and in places predominate, 
so that the greenstone occurs as small horses. The mineralized zone strikes 
about north 20 degrees east and dips east 35 degrees. It lacks definite 
boundaries and the width to be mined will depend on assay values. The 
writer understands that on the fourth level a width of 30 feet will be blocked 
out. Diamond drilling preliminary to underground development revealed 
no values in the foot-wall, but underground' workings disclosed values. 

The mineralized zone is cut by many narrow lamprophyre dykes. Such 
faults as were observed cutting these dykes appear to be of small displace
ment. One fault marked by 1! feet of gouge and crumpled rock displaced 
a lamprophyre dyke 2 feet. 

Another vein or mineralized zone, the Jubilee vein, is on the east side 
of Jubilee lake. It was discovered in the early days and a shaft was sunk 
on it, but the gold content as revealed by assays proved to be too low. The 
Jubilee parallels and is not far distant from the Jubilee Break. 

CORA AND STOBIE PROPERTIES 

The old Cora mine and the Stobie · property were examined by the 
writer. No work has been done on the Cora since it was examined by Gled
hill. The main mineral occurrence on the Cora property is a silicified shear 
zone which may be the continuation of the Jubilee Break, from which it 
is separated by the north end of Jubilee lake. To the north of the Cora 
is a group of claims owned by James Stobie, and on these stripping has 
been done on a large width of sericitized schist cut by stringers of jaspery 
quartz. This schistose zone strikes north 5 degrees west. A 1!-foot vein 
also occurs on this property which may or may not be part of the silicified 
shear zone mentioned above. They are a considerable distance apart. 

The schistose zones on the Cora and on the Stobie property have 
approximately the same strike as the Jubilee Break and possibly are a 
continuation of it. 
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COOPER AND GANLEY VEIN 

The northern part of this vein is named the Cooper vein and is owned 
by the Pioneer Mining Corporation. The southern part is known as the 
Ganley vein and on it a shaft was sunk; the old boiler and hoisting 
machinery are still to be seen. 

The northern part of the vein, or the Cooper vein, was prospected by 
the Pioneer Mining Corporation, but evidently results were not satisfactory 
as work was discontinued. The vein is a fissure vein striking about north 
75 degrees west and lies in sheared volcanics and porphyries. Fragments 
of a coarse, basic intrusive occur on the Ganley dump. The vein has a 
fairly even width of about 2 feet and dips 43 degrees to the east. It is 
exposed by stripping for 300 feet north of the Ganley shaft. Some sul
phides are present. No native gold was observed, although it is reported 
to occur. 

MACKEY POINT SYNDICATE 

The first gold discovery of the region was made on what is now the 
property of the Mackey Point Syndicate. Several old pits and trenches 
still exist in the vicinity of Mackey point in Wawa lake. Surface prospect
ing on the point and southeast from it was carried on during the summer 
of 1928. No work was being done at the time of the visit of the writer in 
September, but it is understood that more work was done later in the sea
son. The veins on the point were examined and the writer found one or 
two places where stripping had .been done to the southeast. 

Mackey point is underlain by a dense, massive amphibolite traversed 
by a network of narrow veins most of which follow one or other of two 
directions: east, and north 10 degrees east. Most of the veins are a foot 
or so wide and some have been traced for lengths of over 100 feet. One 
vein is 2 feet wide. The vein filling is quartz, with, in places, some tour
maline. Free gold was observed in several places and at each of these 
places tourmaline was also present. 

The property southeast of Mackey point is underlain by the Wawa 
granodiorite batholith with numerous roof pendants of volcanic or asso
ciated rocks. 

Vein No. 404 was seen near a trail 1- mile southeast of Mackey point. 
This vein is also called the Jubilee because it is believed by some to be a 
continuation of the Jubilee Break on the Cooper property already described. 
A little stripping had been done at this place. The strike is north 10 
degrees east. The writer understands from the owners that since the 
autumn of 1928 this vein has been stripped for 600 feet and traced with 
considerable gaps for 2,200 feet. The width is said to vary from 6 feet 
to 65 feet. Sulphides are present in the vein. Vugs are lined with quartz 
crystals. At the stripping seen by the writer the "vein" consists of quartz 
stringers in sheared and silicified greenstone. The Schuman and other 
veins to the east could not be located by the writer at the time of his visit. 
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CLAIMS SOUTH OF MICHIPICOTEN RIVER 

During 1928 increasing interest was being taken in the country 
immediiately south of Michipicoten river and several blocks of claims 
were staked around two finds. The first discovery was made by Dubois 
on Twin lakes. Later a find was made by Frank Bishop on Round lake. 

The showing on the Dubois claims· is on the east side of the upper 
Twin lake, near a short portage (125 .feet long)' to a lake to the 
southeast. No person was on the property at the itime it was visited, 
but some stripping had been d·one and the country round about had been 
recently staked. Quartz is exposed at two places about 100 feet apart, east 
and west. The two occurrences do not appear to be on the strike of one 
another. At the easterly, quartz is exposed for 6 feet and appears to be 
partly vein quartz and partly quartz replaicing volcanics. The country 
rock was not exposed, but nearby it is a schistose volcanic. Some sul
phides were observed, but no free gold. The writer understands ithat 
assays show the presence of some gold. 

The Bishop group of claims was also staked during the summer of 
1928. At the time of the writer's· visit, at a place south of Round lake, a 
quartz vein having an exposed width of 20 feet was uncovered for a 
length of 180 feet. The strike is south 17 degrees east and the dips to 
the west. The country irock is mostly of volcanic origin, although some 
coarser rocks that are present may be intrusives. The quartz is milky 
white and holds small blebs of galena. The writer undersitands that 
further work has increased the known width considerably and that assays 
have shown gold to be present. 
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SOUTHWESTERN PART OF SUDBURY NICKEL IRRUPTIVE 

By W. H. ColUns 

Illustration 
Page 

Figure 1. Southwestern part of Sudbury nickel irruptive. . . . . . . . . . . . . . . . . . . . . . 13 

In 1925 the writer commenced systematic geographical and geologi
cal mapping of the complex area of Precamb1..jan rocks that lies south and 
west of the Sudbury nickel irruptive, with a view to approaching from 
this direction the still more complex stratigraphical and structural prob
lems that exist in the immediate neighbourhood of the nickel irruptive. 
Information has been obtained for one map-sheet (Espanola) of the area 
between latitudes 46° 15' to 46° 30' and longitudes 81° 30' to 82° 00', and 
work has been commenced in the next quadrangle to the east. The nickel 
irruptive has been reached and some information has already been 
obtained about it that is perhaps worthy of publication ahead of the 
map-sheets and report which it is intended to issue later. 

CHANGES IN MAPPING OF THE NICKEL IRRUPTIVE 

The main sources of published information about the geology and 
nickel-copper ore deposits of Sudbury basin are the reports and accom
panying maps by Coleman issued by the Ontario Department of Mines 
(volume 14, 1904, part 3) and by the Mines Branch of the Federal Depart
ment of Mines (Publication No. 171). Coleman showed that the nickel
copper sulphide deposits originated from the nickel irruptive and occur 
at or not far beyond the outer or basic edge of this great elliptical ring of 
igneous rock. Prospecting and mining experiences in the district have con
firmed Coleman's opinion in convincing fashion and it is now generally 
accepted that the best place to search for new deposits is along the outer 
contact of the nickel irruptive.. Consequently some corrections in the map
ping of a part of this contact may be of interest. These changes are repre
sented in Figure 1, which has been made on the same scale as Coleman's. 
maps in order to facilitate comparison. 

Ninety per cent or more of the contact shown is hidden by sand
plains or swamps. Hence it seems unlikely that the mineral possibilities 
were adequately explored about a quarter century ago, when prospecting: 
was most active. The methods of prospecting then employed for drift
covered country were trenching and drilling. To some extent the dip 
needle was used, because the pyrrhotite in the ore exercised a magnetic 
effect; but the observations were usually inconclusive because of other· 
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magnetic effects in the rocks. Since then electrical methods of prospecting 
have been developed, that are particularly applic·able to sulphide deposits. 
These elec•trical methods seem to afford a promising and relatively inexpen
sive means of exploring ithe southwestern edge of the nickel irruptive. A 
bri~f description of the contact from this standpoint, therefore, may not be 
amiss. 

In concessions II and I, Trill township, the contact lies somewhere 
through a broad and level tract of sand and silty clay drained by Cameron 
creek. Most of it is covered by swamp or dry forest, but part of lot 9, 
concession I, is cleared for farming. Rock outcrops are mostly small and 
far apart. The contact cannot be determined closely, but appears to lie 
under the drier and more rolling sandy area away from Cameron creek. 

The small point of the nickel irruptive that e:x;tends into Drury is in 
more rocky country, but the contacts lie in narrow, drift-filled depressions. 
The faulted contact that extends northeastward from this tip is under 
sandy drift everywhere except where it coincides with Cameron creek. 
There high, rocky hills rise on either side. From this fault towards the 
old Sultana mine the contact is under a wide, grassy valley filled with 
bouldery and gravelly drift. At the Sultana, what was once a swamp is 
now a dry, peaty area about 1,000 feet wide, covered with stumps. The 
curving contact in lots 7, concession VI, Drury, and lots 6 and 7, conces
sion I, Trill, is under a partly forest-clad drift area of considerable size, 
with a hill of Keewatin rocks on the south. Across lots 6, 5, and the north
west corner of lot 4, concession VI, Drury, the contact follows a narrow 
valley up over a high, bare, rocky area, where it is exposed for several hun
dred feet, and then along the base of this rocky area, where it is under 
rock talus and a fiat of silty clay covered sparsely with second growth. 
The bay that occupies lots 4 and 3, concession VI, Drury, is occupied mostly 
by a dense spruce swamp, and the contact at the bottom and along the 
east side of this bay can not be closely located. From the road to the 
fault indicated in lot 2, concession V, the contact lies in a narrow, wet 
depression flanked by rocky hills. Across the remainder of lots 2 and 1, 
concession V, it is largely in rocky country from which the forest has been 
partly burned. The undulating contact across lot 1, concession IV, Drury, 
and lots 12 and 11, concession IV, Denison, to the next indicated fault, 
is only approximately located in a dry, rolling area of bouldery drift, 
partly forested and partly burned. The fault indicated in lot 10 follows 
a marsh, but the remaining contact to Victoria mine is in wooded, fairly 
rocky country. 

FAULTS 

An opinion prevails that the lead-zinc deposits inside the nickel basin, 
of which the Treadwell-Yukon and Sudbury Basin properties are the best 
known, have also originated from the nickel irruptive and that they are 
localized along fault-planes that afforded channels for the ascending min
eralizing solutions. On this theory, which has considerable supporting evi
dence, any fault within the nickel basin may be mineralized. However, 
the interior of the nickel basin is largely surfaced with clay and sand, and 



15c 

it is almost impossible to find faults. About the only clues to their exist
ence and course are to be found in the rocky area underlain by the nickel 
irruptive. 

There is fairly good evidence of a fault in the valley of Cameron 
creek. The nickel irruptive is offset for 2 miles along a fairly straight line 
that coincides for most of the distance with a narrow valley or trench. 
Judging by the apparent horizontal displacement of the nickel irruptive 
and of the Whitewater series the fault has a large throw and should be 
correspondingly long. 

East of Chicago mine there is a sharp jog in the contact of the nickel 
irruptive, suggestive of faulting, and the rock along this line is hoticeably 
more sheared than farther away. 

There is another larger jog in lot 10, concession V, Denison, which 
may represent a fault. It lies in a marsh, in alinement with which are 
other marshes and ponds that occur across lots 5 and 6, concession I, Fair
bank. Nearly in alinement, also, is a remarkable, slender tongue of White
water series sediments that extends across lots 5, 4, and 3, concession II, 
and lots 2 and 1, concession III, Fair.bank. The Treadwell-Yukon deposits 
are roughly in line farther towards the northeast. 

SUDBURY SERIES 

Coleman classified as pre-Huronian a thick series of argillitic sedi
ments and quartzites in Sudbury district., and called it the Sudbury series. 
This series forms a belt 100 miles long and as much as 5 miles wide. 1 Its 
relationships in time to the Timiskaming series, Dore series, and other 
early Precambrian sediments, are of considerable scientific interest and 
have been a subject for much speculation. 

The present writer had a good opportunity to study the Sudbury series 
between 1914 and 1918, when he was engaged in restudying and mapping 
the Huronian formations along the north shore of lake Huron. He dis
covered that all the granites with which the Sudbury series is in contact 
are not pre-Huronian granites, but Killarnean, or late Precambrian; also 
that the Sudbury series and the Bruce series (lowest Huronian series) 
appear in several places to be in conformable contact. Some uncertainty 
arose, therefore, whether the Sudbury series is pre-Huronian or Huronian. 2 

The more recent field work carried on since 1925, however, has revealed a 
substantial body of evidence for placing the Sudbury series in the pre
Huronian, beneath the major unconformity that separates the pre-Huron
ion from the Huronian, although the apparent concordance of Sudbury 
and Bruce series in places remains unexplained. 

In the townships of Graham and Denison, and also in Baldwin and 
May townships, the Sudbury series is found resting against the Keewatin 
volcanics. Since on the opposite side the Sudbury series rests against the 
Bruce series, which is unquestionably younger, it follows that the Keewatin 
is older than, and stratigraphically below, the Sudbury series, though all 
these formations now lie nearly on edge. The passage from Keewatin to 

'See Geo!. Surv., Canada, Map 155A. 
•See Geo!. Surv., Canada, Mem. 143, p. 26. 
93744-2 
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Sudbury series is similar at all observed places. The main body of the 
Keewatin is volcanic material with no recognizable sedimentary members. 
But within a few hundred feet from the Sudbury series thin sedimentary 
members, apparently derived from Keewatin volcanic materials, begin to 
alternate with the volcanics. In this somewhat gradational fashion the 
Keewatin gives place to the Sudbury series. Except at the base, where it 
grades downward into the Keewatin, no volcanic members have 
yet been seen in the Sudbury series. The relationship seems to indicate 
that no unconformity exists between Keewatin and Sudbury series, and that 
volcanic activity, which characterized Keewatin time, died out and gave 
place in Sudbury time to sedimentary processes. The prevalent argillitic 
formation in the Sudbury series has a varve-like stratification suggestive 
of freshwater deposition, which accords with evidence in Michipicoten dis
trict 1 and elsewhere that the Keewatin volcanics and related sedimentary 
series (Dore, Sudbury, Timiskaming, etc.) are continental (hence probably 
freshwater) deposits. 

The major unconformity that, on the above evidence, must separate 
the Sudbury series from the Bruce series, is evidenced in Baldwin township 
by undisturbed contact of a basal conglomerate of the Bruce series against 
the Keewatin and against the Sudbury series within short distances. Never
theless, at High Falls, in Hyman township, in Waters township, and at sev
eral other places, the Sudbury series appears to grade conformably upward 
into the basal conglomerate of the Bruce series. The writer's efforts to 
reconcile this apparent contradiction of evidence have not yet been success
ful, but there appears to be a sufficient mass of evidence to justify assigning 
the · Sudbury series to a position in the pre-Huronian just above the Kee
watin. 

'Geo!. Surv., Canada, Mem. 147. 
· _-. . 
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MINERAL DEPOSITS OF THE EASTERN PART OF RUSH RIVER 
MAP-AREA, WOMAN RIVER DISTRICT, ONTARIO 

By I-I. M. Bannerman 

INTRODUCTION 

In the spring of 1928, the writer was instructed to commence a system
atic geographical and geological mapping of Rush River map-area, 
Woman River district, Ontario. Work was started about the middle of 
June and continued to September. During this time micrometer surveys 
were made of the navigable waterways in the eastern part of the area; the 
rock exposures along the waterways were examined; land traverses, 
variously spaced, were run in order to study the intervening parts; and 
occurrences of commercially valuable minerals within this part of the area 
were accorded special attention. 

The writer was ably assisted in the field by Messrs. Frank C. Foley 
and Stuart Pady. He wishes to express his gratitude to Dr. R. C. Emmons 
and Mr. Andrew Leith of the University of Wisconsin, for courtesies 
extended and for valuable discussion regarding the geology of the region. 
Thanks are also due to the Algoma Eastern Railway Company for their 
kindness in placing at the writer's disposal the report prepared for that 
company by Dr. J. A. Dresser, on certain portions of the area studied. 
To various prospectors interested in the area-particularly Mr. Jack 
Jessop of Sudbury-the author is indebted for useful information and for 
hospitality received. 

LOCATION AND MEANS OF ACCESS 

Rush River map-area lies within the confines of latitude 47° 45' 
to 48° 00' and longitude 82° 00' to 82° 30'. From the main line of the 
Canadian National railway, it can most easily be reached by canoe routes 
leading southward from either Stackpool or Groundhog River crossing. 
To reach the eastern part of the area, the Stackpool route is, of course, the 
shorter of the two, and is, therefore, the most frequented by parties jour
neying to the mining claims near Rush (Sahkatawichtah) lake, where the 
more important known mineral deposits of the area occur. To reach the 
same claims by the Groundhog River route entails a greater distance of 
travel, but there is, on the whole, less portaging, and, if the traveller is 
loaded, it is the easier route. The .area can also be reached from the main 
line of the Canadian Pacific railway by three routes which lead northward 
from Biscotasing, Woman River, and Ridout respectively. The distance by 
any one of these routes is, however, considerably greater than .that tra~ 
velled when approaching the area from the north. · 

93744-2! 
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PREVIOUS WORK 

Map 155A, Geological Survey, Canada, is the only geological compila
tion that embraces the entire sheet. The area is briefly referred to by 
Robert Bell in his report, published 1877, on explorations carried on 
between lake Huron and James bay. W. A. Parks made a reconnaissance 
along the main waterways and along the Algoma-Sudbury mining division 
boundary line, in 1899. The iron range was studied in 1909 by R. C. 
Allen, and J. A. Dresser made a geological examination of parts of the area 
in 1914 in the interests of the Algoma Eastern Railway Company. T. L. 
Tanton conducted a geological reconnaissance of the northern part of the 
area, in 1915, and examined the J efferson claims in the townships of Genoa 
and Marion. The iron range is again briefly described by Lindeman and 
Bolton in their report on the iron ores of Canada, published 1917, and, 
in 1918, A. H. A. Robinson visited the eastern part of the range. Robin
son's report contains several analyses, taken from different parts of the 
range, particularly those parts which are high in sulphur content. In 
1925, the section of the iron range that lies east of Rush river was studied 
by E. S. Moore. Moore's report is accompanied by an excellent map and 
treats in considerable detail the economic possibilities of this section of 
the area. 
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SURFACE FEATURES 

The area comprises a part of the Canadian Shield, and lies just north 
of the height of land forming the divide between the waters of Hudson 
bay and those of the Great Lakes. Topographically, it is one of low 
relief, characterized for the most part by low, hummocky ridges, and 
numerous lake basins. The lakes are connected by streams that are 
essentially sluggish, but interrupted here and there by small falls and rapids 
as they decant the waters from one lake basin to another. Muskeg and 
glacial till cover a large percentage of the area, and in many places, 



19c 

especially in McOwen and the eastern part of the township of Genoa, long, 
narrow gravel ridges occur, which are probably eskers. Some of these 
ridges are upwards of 2 miles in length, and rise to a height of 70 feet 
above the level of the surrounding plains. They follow a somewhat sinuous 
course, but their general trend is about north 20 degrees east. Usually 
they terminate in sandy plains of considerable dimensions. These plains 
contain many small, undrained ponds or lakes that are undoubtedly kettle
holes. The sandy plains thus, in all probability, are Preglacial deltas, 
which owe their origin to outwash from glacial streams. 

GENERAL GEOLOGY 

The bedrock of the area, so far investigated, may be conveniently 
divided into three main groups. All of these are of Precambrian age. The 
oldest group is an assemblage of schistified lava flows, pyroclastics, iron 
formations, local bands of elastic sediments, and intrusions of greenstone, 
together with a few ultra-basic dykes. These rocks are commonly spoken 
of as the "Keewatin", hence, in the following report, this term will be 
adopted to designate the whole of this group . The second group is intrusive 
into the Keewatin, and is composed dominantly of granites and gneisses, 
associated with which are numerous dykes and sills of diorite, altered 
diaba.se, and quartz feldspar porphyry; ihe third group consists of a pro
fusion of fresh-looking dykes of olivine-bearing diabase, probably of 
Keweenawan age. 

KEEWATIN 

The Keewatin series underlies a large part of the area west of Rush 
lake, and a relatively narrow band of these schists whi<ih extends 
across the north end of that lake has been traced eastward as far as the 
eastern boundary of the sheet. This eastern extension is represented dom
inantly by lava flows of a basic to intermediate composition, with which 
are intercalated more or less insignificant amounts of sedimentary material. 
All of these have been profoundly metamorphosed, so that they now con
sist of green and greenish grey schists. North of Rush lake the 
strike of the schists is 10 degrees south of east. East of here the trend 
swings slowly toward the south for a distance of about 4 miles, thence it 
turns eastward, and the band crosses the west boundary of Whalen town
ship between mileposts 4 and 5. The average width of the band through
out this distance does not exceed one mile, and at the eastern boundary 
of the area it is less than -! mile wide. It is flanked on either side by 
granites that are intrusive into the schists, and near the contacts it is 
invaded by numerous dykes of diorite and pegmatitic composition. 

Northwest of Rush lake the Keewatin contains a much greater 
percentage of acidic and pyroclastic material, and the occurrence 
here of relatively large and persistent iron formations adds to the com
plexity of the series. The iron formations consist of interbandecl silica and 
iron oxides, carbonate, and in some cases, pyrite, with which are associated 
rnther large replacement deposits of iron carbonate and sulphides. The 



20c 

range extends in a general southwesterly direction from the north end of 
Rush lake across the townships of Genoa and Marion, into Heenan. The 
banded silicia member is associated with andesitic tuffs and flows, and north 
of the iron range, for a distance of a mile or more, the dominant rock com
posing the Keewatin complex is of this composition. Local bands of more 
acidic material do occur here, but they were decidedly inferior in amounts. 

South of the iron range, however, the rocks are dominantly acidic, 
composed for the most part of buff to cream coloured rhyolite tuff, con
taining numerous sporadically arranged coarse pyroclasts of felsitic com
position, with which are associated local bands of quartzose elastic sedi
ments. This member of the series has been traced from a point approxi
mately one mile east of the Marion-Genoa township boundary, south
westward as far as Woman River. Throughout this distance it lies wholly 
on the southeast side of the iron formations, with the exception of one 
or two localities just east of Rush river where local cross folds and struc
tural disturbances cause it to appear on both sides of the banded silica. 
The actual thickness of this member is not known. It is cut off on the 
southern side by the mass of granite that occupies the northeast shore of 
Rush lake. The rock is very schistose and for the most part dis
plays no banding of a primary nature. It is cut by numerous dykes 
and irregular-shaped intrusions of greenstone. These intrusives are greatly 
metamorphosed and have been rendered quite schistose. Along with the 
rhyolitic tuff, they have been subjected to considerable carbonatization-a 
feature common only to the schisted rocks that lie to the south of the 
banded silica member of the iron range. From the similarity in degree of 
meta.morphism it seems probable that these greenstones are derivative of 
a. comparatively late stage in the igneous activity of the Keewatin. 

DIORITES AND ALTERED DIABASES 

Besides being invaded by the batholithic intrusives, the Keewatin 
series are cut by sills, dykes, and irregular-shaped masses of rocks, of 
intermediate composition. These seem to be characteristically developed 
in the regions immediately adjacent to the granitic contacts, and they 
are typically exposed in the township of Genoa northeast of Rush 
lake. On the whole they are compact, greenish grey rocks. The larger 
masses are upwards of 5 mm. in texture, but quite variable. Many of them 
display shreds of diabasic structure, some of them are gabbroic, but gen
erally, they can best be described as diorites. They are all quite altered. 
In thin section they are found to consist, dominantly, of green and greenish 
blue hornblende and chlorite, with epidote, and a mesh work of altered 
lime-soda feldspar. Most of the sections contain some quartz, and a few 
remnants of augite have been observed. Iron ores occur abundantly in 
some of the slides, both as primary ble.bs and octahedra of magnetite, and 
as fine dust-like reaction products. Some sections contain an abundance 
of uralite· surrounding zoisite, and remnants of plagioclase in a manner 
that sugge~ts . a former well-developed diabasic structure. Small crystals 
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of apatite, and some pyrite and pyrrhotite are also present. The platy 
minerals are arranged haphazardly and the slides do not show much evi
dence of crushing. 

The altered condition of these intrusives renders it difficult to dis
tinguish them, where the contact relations are not exposed, from portions 
of the Keewatin lavas that have been recrystallized, under the influence of 
the invading granitic magma, into coarse-grained metabasites. They are; 
however, definitely intrusive into the Keewatin. In some places they occur 
as well-defined dykes cutting across the schists. In other places they 
resemble small stocks from which ribbon-like apophyses radiate, but 
more often they are present as thin sills paralleling the schistosity of the 
older rocks. Small stringers of epidote, quartz, and, in some cases, potash 
feldspar ramify many outcrops of this rock, and at various locations, 
dykes of quartz feldspar porphyry cut members of this intrusive assem
blage. 

The Keewatin rocks along the contacts of these dioritic masses have 
been subjected to an excessive amount of chloritization. This is particu
larly noticeable wherever the diorities cut the rhyolitic tuff. In such cases 
the tuff is altered to a pale green chlorite-sericite schist, in decided con
trast to the usual buff-coloured sericite schist so characteristic of this 
member. A good example of this is exposed on claim S3693 where the 
chloritization of the tuff is so complete that its tuffaceous character can 
only be recognized by virtue of fragmentary structure, or by, continuously, 
tracing it to parts less influenced by the dyke. 

The age of the altered diorities and diabases, and their relations to 
the granite, are not definitely determined. They cut across folded struc;. 
tures in the volcanics; hence they are clearly post-Keewatin. Quartz feld
spar porphyry dykes have been observed to cut them, so that they are.i 
older than the porphyries. The age of the porphyries, however, cannot be 
stated positively from the data at hand, but their field distribution together 
with their petrographic character suggest that they are probably a differ
entiate of the granitic magma. If this be so, then it seems likely that the 
diorites are also older than the granite. Their distribution, however, 
together with the fact that, though they have been subjected to consider
able hydrothermal alterations, they have not undergone any great amount 
of crushing, would seem to indicate that they are probably not greatly older 
than the granites, if indeed they do not constitute an early or border facies 
of the same magma. 

BATHOLITHIC INTRUSIVES 

Except for the narrow band of Keewatin schists described above, the 
eastern part of the area is underlain by rocks of granitic composition. 
These rocks are largely pink to greyish pink and of medium texture. Loc
ally, they assume a gneissose structure, but are for the most part massive. 
Essentially, they are composed of orthoclase and microcline, a minor amount 
of oligoclase, and an abundance of quartz. The ferromagnesian mineral 
present is usually biotite. Several .outcrops of hornblende granite and local 
bodies of hornblende syenite were observed, however, and near the Kee
watin boundaries a greenish hue is sometimes imparted to the rock by the 
presence of an abundance of epidote and chlorite. 
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QUARTZ PORPHYRY DYKES 

Northwest of Rush lake numerous small dykes of quartz and feld
spar porphyry occur. Olivine dialbase dykes being absent, these intrusives 
are the youngest rocks in this part of the area. They cut the iron forma
tions and associated rocks at many places along the range, and on claims 
W.D.715, 83693, and 85991, they have been observed to have cut the 
dioritic intrusives. Near the granite mass, on the north side of the lake, 
they are essentially feldspar porphyries, with a minor amount of sma,.ll 
quartz phenocrysts, but farther west they become typical quartz porphyries, 
quartz phenocrysts upward to ! inch in diameter being present in profu
sion. These dykes seem to radiate from the mass of granite that occupies 
the northwest side of Rush lake, and are tentatively believed to be derived 
from the same magma. 

OLIVINE DIABASE 

A large number of olivine-bearing diabase dykes occur in the area. 
These dykes are the youngest rocks that occur in the part of the area 
under discussion, and are probably Keweenawan in age. They vary in 
width from a few inches up to 90 feet and the majority of them trend a 
few degrees west of north. The smaller dykes display typical diabasic 
structure, but the larger ones are more or less granitoid. They are excep
tionally fresh as compared with any of the other dark coloured rocks in 
the area. Essentially they are composed of pyroxene and laths of labrador
ite. Olivine is present in small amounts, and some slides show consider
able quantities of titaniferous magnetite and a little pyrrhotite. The con
tacts of these dykes with other rocks are clear cut, and very little meta
morphism has been induced by their intrusion. 

ECONOMIC GEOLOGY 

So far as known, the areas underlain by granitic rocks do not contain 
concentrations of commercially important minerals. The Keewatin belts, 
are, however, favourable grounds for prospecting, but the excessive amount 
of muskeg and glacial debris renders the search for mineral deposits rather 
difficult. In the past the attention of those interested in the development 
of this area has been largely confined to a search for ores of iron. As a 
result, portions of the iron range have been pretty thoroughly investigated, 
and large concentrations of iron have been proved, but the high sulphur 
content of the deposits militates against their immediate use as ores of 
iron. The discovery of lead, zinc, and copper mineralization has, how
ever, awakened interest in the area, and although no ore-bodies of these 
metals of commercial size were exposed when the author visited the area, 
the surface indications are good, and seem to warrant additional 
investigation. 
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IRON DEPOSITS 

Jefferson Claims 
A block of claims, commonly known as the Jefferson claims, includes 

the greater part of the iron range east of Rush river. They are owned by 
the Jefferson Mining Company, of which Mr. W. E. Smith, of Smith and 
Rietz, barristers, Minneapolis, is the representative.1 From Rush lake the 
claims can be reached by a trail that starts from a bay on the northwest 
side of the lake. The trail leads northwestward for a little over a mile, 
where it intersects the iron range, thence it follows the iron formations south
westward to Rush river, thereby affording an equally easy approach to the 
claims from the west. 

These locations were staked by Mr. Smith in 1908, and, through his 
efforts, they have been fairly well tested for ores of iron. A considerable 
amount of stripping and test pitting has been done, and, in 1910, some 
4,000 feet of diamond drilling further investigated the ore possibilities of 
these claims. The results obtained from this work have been discussed in 
some detail by Moore.2 They prove the presence of large and persistent 
bodies of potential iron ores, but the excessive amount of sulphur, which 
is omnipresent, renders their immediate use, as ores of iron, unlikely. 

The iron formations on which these claims are located consist of two 
members-one of which is a sedimentary, the other apparently a replace
ment, deposit. The sedimentary member is made up, essentially, of inter
banded silica and iron carbonate or hematite, but locally the carbonate 
or hematite gives place to pyrite. Wherever the range has been subjected 
to severe contact metamorphism, the carbonate and hematite have been 
converted into magnetite, and in the eastern part, on claims \V.D.717, 718, 
and S3693, pyrrhotite and magnetite are the dominant iron-bearing com
pounds interbanded with the silica. These siliceous deposits occur as dis
continuous, overlapping, flat, lenses interlain by basic to intermediate tuffs 
and flows, and, on the whole, they are too lean to be considered of economic 
value. 

The replacement deposits lie almost exclusively in the rhyolite, and 
greenstone schists immediately south of the banded silica. Commonly they 
abut and partly replace the siliceous member, but often they lie several 
feet south of the contact between the schists and the banded silica. Their 
·boundaries are not well defined, but tend, rather, to fad,e gradually into 
unreplaced schists. On the western claims of the Jefferson group, these 
deposits are composed essentially of iron carbonate and pyrite, with which 
are associated small amounts of magnetite and pyrrhotite. Eastward, 
however, the magnetite increases markedly at the expense of the carbon
ate, and pyrrhotite becomes the dominant sulphide present. This change 
is probably due to the influence of the granitic intrusives that invade the 
eastern part of the range. These deposits are extensive and contain large 
concentrations of iron. Sulphides, however, are ubiquitously present, and 
locally they occur in such quantities as to constitute a low-grade sulphur 
ore. 

!Moore, E. S.: 35th Ann. R ept., Ont. Dept. o! Mines, pt. 2, p. 86 (1926) . 
•Moore, E. S.: Op. cit., pp. 90-94. 
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Assuming a minable depth of 100 feet, Moore estimated 1 that a total 
of 4,600,000 tons of ore minerals were present on these claims which would 
analyse 40 to 43 per cent metallic iron. This estimate seems quite war
ranted, and there is good reason to believe that the deposits will persist to 
much greater depths than that assumed, so that many more millions of 
tons may safely be added to the calculation of minable deposits of this 
type. But, as pointed out by Moore, their immediate value as ores of iron 
is doubtful. None of these deposits could be used without a preliminary 
treatment of roasting and sintering to rid them of the deleterious sulphur 
present, and the costs of such operations will in all probability place their 
utilization beyond the pale of present market conditions. 

LEAD-ZINC AND COPPER 

Claim W.D.717, Jefferson Group 

In 1910 while drilling claim W.D.717 for ores of iron, streaks of 
sphalerite and galena and chalcopyrite were found in the cores taken from 
holes Nos. 2 and 3. Search was forthwith made for sizable deposits of 
these minerals, and a vein consisting chiefly of galena was discovered in a 
trench 360 feet east of the drill holes. In 1912, additional stripping was 
done, and a test pit, some 8 feet in depth, was sunk on the vein, and, in 
the spring of 1928, Messrs. Smith and Traverse, of Sudbury, further inves
tigated the property by diamond drilling. Ten holes were driven at fairly 
close intervals, along the south side of the deposit. These are all !edged 
in the rhyolite tuff member of the Keewatin complex, and are dipped 
toward the north. The data obtained from a study of the drill cores are not 
at hand. The property is now under option to Canam Metals, Limited, 
Negaunee, Michigan, who are directing a further drilling campaign. 

The excessive amount of glacial till that overlies the bedrock in this 
part of the area renders it difficult to determine the nature of the deposit 
except as it is exposed by stripping. The vein which bears the lead-zinc 
minerals is included for the most part in a chloritized schist which is pro
fusely impregnated with pyrrhotite, pyrite, and magnetite, and lies directly 
south of the banded silica member of the iron formation. The vein is, there
fore, in the replacement member of the iron range. Southward this pyrit
ized band grades into a recognizable facies of the rhyolite tuff which 
at this locality has been converted by metamorphism into a garnet-bearing 
quartz-chlorite-actinolite schist. The schists trend north 70 degrees east 
and dip southward at a high angle. The vein strikes about north 65 degrees 
east. On the east margin of the pit it is 18 inches wide and composed almost 
entirely of galena, with much lesser amounts of sphalerite and a little 
pyrite. Ten feet east of this it is narrowed to 15 inches, but maintains 
its concentration of lead zinc ore minerals, and 40 feet farther east along 
the strike a width of 36 inches was measured, which though not so pure 
is still a high-grade ore, and carries, in addition to the galena and sphalerite, 
a considerable amount of chalcopyrite. Numerous small veinlets, com
posed essentially of sphalerite, permeate the wall-rock on either side at 

•Moore, E . S.: op. cit. 
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angles upwards to 90 degrees from the trend of the vein. These are in 
many cases accompanied by a gangue of calcite, dolomite, and epidote, and 
in some cases, pink feldspar and quartz are present as gangue in these 
stringers. In a cross trench 112 feet east of the shaft the main vein does 
not appear, but 25 feet northward across the strike a number of veinlets 
of sphalerite occur which trend northeastward. These are probably tails 
from another vein system. 

Slides made from the wall-rock of the vein are found to contain an 
abundance of fibrous green amphibole and talc in aggregates in the por
tions of the rock that are impregnated with sphalerite. Chlorite is also 
abundantly present. In many cases it is found replacing garnet, and in turn 
being replaced by the amphibole or talc. Magnetite occurs in large quan
tities both as well-formed euheclra and as fine dust-like reaction products. 
The sphalerite and galena seem to be late comers. They are in many cases 
present in little clusters and veins intergrown with each other, associated 
with a little calcite and siderite, and interlocked with aggregates of green 
amp hi bole. 

Among the ore minerals, pyrrhotite distinctly replaces pyrite, and is 
in turn replaced by chalcopyrite, sphalerite, and galena. The relative age 
of the latter three minerals is not clear, but the galena is probably the 
younger. A second generation of pyrite seems to be present vvhich veins 
and includes the others, and has seemingly been introduced along with the 
lead-zinc-copper minerals. 

From the data at hand no reasonable surmise can be made with regard 
to the size of the ore-body present on this claim. The main deposit seems 
to be a fissure filling, and some evidence was amassed that suggests th!lt 
the rocks at this part of the range have been caught in a sharp asymmetric 
fold, the axis of which trends approximately east-northeast across the 
southern boundary of the claim. It seems likely that the lead-zinc vein 
owes its location to a tendency on the part of the relatively competent 
iron formations to fracture and control the structure under deformational 
stress, thus providing favourable channels for the percolation of mineral
izing solutions, and if the structtJral interpretation for this part of the area, 
as outlined above, be correct, then it is reasonable to expect other fissures 
to parallel this one or to persist eastward at angles a little north of the 
direction of the axis of folding. The presence of small stringers of sphalerite 
in the iron formation northeast of the main vein rather suggests that this 
is the case, whereas from the description given of drill holes 2 and 3, in 
which the lead-zinc minerals were first noted, it would appear that the ore 
minerals occurred in parallel streaks throughout a zone about 20 feet long.1 

The author has had no analyses made of ores from this property. 
Moore, however, reports an analysis of a sample,2 taken from the bottom 
of the shaft, which runs 73 · 44 per cent in lead; 6 · 01 per cent zinc; and no 
silver. No mention of copper is made in this result. A sample3 taken 
from the surface outcrop, by Tanton, gave: lead 69·28 per cent; zinc 1·03 
per cent; copper 1·25 per cent; and 1·32 ounces to the ton in silver. 

•Moore, E. S .• "A Lead and Zinc Deposit in Keewatin Iron Formation"; Trans. Can. Inst. Min. and Met., 
vol. 29 (1920). · 

'Moore, E. S.: Op. cit., p. 94. 
3Tanton, T. L.: Geo!. Surv., Canada, Sum. Rept. 1916, p. 181. 
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Burton Claims 

A block of claims lying north of the Jefferson property, in Genoa 
township, is owned by Mr. A. Burton of Sudbury. On one of these, claim 

· S5991, a shaft, said to be 40 feet in depth, has been sunk in a shear zone 
about 250 feet north of the southern boundary of the claim. Highly schisti
fied tuffs and flows of basic to intermediate composition underlie the greater 
part of this property. These strike north 72 degrees east and the dip is 
inclined at a high angle toward the south. A dyk<i of altered diabase trends 
approximately east-west across the claim 375 feet north of the shaft. This 
dyke is upwards of 150 feet wide, and 250 feet north of this another large 
dyke of similar character cuts the Keewatin schists trending a little south 
of west. Small sills of this rock intrude the schists near the shaft, and 
numerous quartz feldspar porphyry dykes are also present in the Kee
watin schists, usually paralleling the diabase. 

The material on the dump is made up of severely mashed and slicken
sided graphitic, chloritic, and talcose schists, together with some crushed 
vein quartz. Numerous small veinlets of calcite and epidote permeate 
these blocks, ·and, associated with calcite, in some of them, are small 
amounts of galena and sphalerite. The quartz contains some pyrite, and in 
some cases a little chalcopyrite is present. 

A stripping 50 feet west of the shaft exposes a zone, about 16 feet wide, 
of highly sheared schists similar· to the material on the dump. About 3 
feet of this shear zone is composed of crushed quartz. Pyrite is present 
in some parts of the crushed portion, and small stringers of epidote, chlor
ite, and calcite carrying specks of galena and sphalerite are also present. 

A channel sample taken over 3 feet of the better mineralized part of 
this shear-zone was assayed for values in gold and silver. It yielded 0·05 
troy ounce per ton of silver, but gold was rep~ to be absent.1 

Jessop Claims / 

In the spring of 1928 a number of claims were staked along the north 
shore of Rush lake 'by Mr. Jack Jessop of Sudbury. One of these 
embraces the narrow neck of land that separates the bay at the north
east end from the main body of the lake. A band of siliceous iron forma
tion with a maximum width of 33 feet trends across this claim and approxi
mately marks the boundary betwe~n the Keewatin schists on the north 
and a mass of intrusive granite on the south. The Keewatin rocks at this 
part are greatly disturbed by intrusions of quartz diorite and dykes of 
granite. The general trend is, however, about north 75 degrees west and the 
dip is southward at a high angle. Early in the summer of 1928, impreg
nations of sphalerite were discovered in the iron formation bluff on the 
south shore of the northeast bay, and stripping has revealed the presence of 
a fahlband 36 inches in width, in which sulphides of lead, zinc, and copper 
occur along with pyrite and magnetite. The mineralized zone is con
tained in the banded silica iron formation, and at the time the property 
was examined by the writer it had been followed along the strike for a 

•Rivington, J. A.: lllines Branch, Analyst. 
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distance of about 150 feet. Throughout this distance the tenor of the 
deposit remained fairly constant. The sulphides do not comprise more 
than 10 per cent of the rock, but of these sphalerite is the most abundant. 
Assays made from samples of this deposit are s1:1id to have yielded values 
in silver and gold along with their copper-lead-zinc content. 

MOLYBDENITE 

On the west shore, just north of the narrows on Twin lake, a small 
body of water situated in the area east of Genoa township, a gneissose 
facies of granite occurs which contains abundant small gash veins of quartz 
and some molybdenite. The sulphide occurs as small flakes disseminated 
through the rock over a width of 25 .Jeet. Two hundred feet inland from 
this point a pegmatitic dyke, averaging 16 inches in width, cuts the Kee
watin schists. The dyke trends north 70 degrees east and may be traced 
along the strike for a distance of about 100 feet. The walls of the dyke 
are composed of pink feldspar, and vein quartz, averaging 7 inches in 
width, fills the centre. Molybdenite, in small flakes, is rather profusely 
scattered throughout the dyke, and the quartz contains some pyrite. A 
typical sample of this vein yielded on analysis a trace of gold and 0··36 
troy ounces of silver per ton.1 No assay was made for molybdenite, as in 
this outcrop it is obviously too low grade to be of any commercial value. 

ASBESTOS 

Small masses of altered peridotite occur in the volcanics west of Rush 
lake. One of these outcrops just north of milepost 5 on the 
boundary line between Genoa and Marion townships. This body was 
traced eastward as far as claim S3693-a distance of about t mile. Its 
maximum observed width was 125 feet. From its trend it is believed to 
be a sill, but its contacts with the adjacent rocks have not been seen. 
Another mass of similar rock occurs about 5 chains south of the McOwen
Genoa boundary at a point approximately 10 chains east of milepost 1. 
This mass is 50 feet wide and is exposed a distance of 80 feet along the 
strike. These rocks are easily distinguished from any other rocks in the 
area, because of the fact that their weathered surface is usually quite soft 
and talcy, and of white to creamy brown colour. The fresh surface is 
dark green, and made up, generally, of radial aggregates of serpentine. 
Small veinlets of asbestos fibre traverse the serpentinized portions of the 
rock, but no fibre of commercial grade was observed. 

CHROMITE 

Thin sections of the. altered peridotite masses, described above, reveal 
the presence of small quantities of chromite in the serpentine, along with 
rather large amounts of fine-grained aureola of magnetite. 

•Rivington, 1. A.: Mines Branch, Analyst. 
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INTRODUCTION 

During the field season of 1928 the Desmeloizes quadrangle and some 
adjacent territory immediately north were geologically mapped and the 
mineral deposits of economic interest within them were studied. When not 
engaged on other duties the writer worked with the two sub-parties respect
ively in charge of H. D. Squires and S. H. Ross, who ably carried out the 
field work. The assistants on these two parties were J. Satterly, H. S. Ger
son, E. B. Papenfus, E. Monahan, E. F. Creelman, and R. E. Whiting. 
The work was advanced in many ways by the ready co-operation given 
by the staffs of the various mining and prospecting companies carrying 
on work in the area. This was especially true of the staffs of the Abana 
Mines, Limited; Demara Mines, Limited; Abbey Mines, Limited; and 
Altura Mines, Limited. 

A good deal of the office work necessary for this report was done by 
J. Satterly. 

LOCATION AND AREA 

Desmeloizes map-area lies between latitudes 48° 45' and 49° 00' and 
longitudes 79° 00' and 79° 30'. The west boundary is the Ontario-Quebec 
boundary and the south boundary intersects Abitibi lake at the Interpro
vincial Boundary. The map-area has an east-west length of 25 miles, a 
north-south width of 17 miles, and a total area of 425 square miles. The 
Canadian National railway runs southeasterly across the southern part of 
the area, from a point on the Ontario-Quebec boundary, 8 miles north of 
the . southwest corner of the area to its southeast corner. 

The adjoining area, which also was studied, has an area of approxi
mately 50 square miles, and consists of a strip 8 miles wide east and west 
by 7 miles wide north and south, bounded on the west by the I.!lterpro
vincial Boundary, and on the south by the north boundary of. Desmeloizes 
map-area. 
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The area mapped includes the north halves of La Reine and La Sarre, 
the northwest quarter of Royal-Roussillon, all of Desmeloizes and Cler
mont, and the west half of Chazel township, as well as the 50 square miles 
north of these townships. 

MEANS OF ACCESS 

The area is easily reached by the main line of the Canadian National 
railway, which, as previously stated, traverses the southern part of the 
area. From the stations of La Reine, Dupuy, La Sarre, and Makamik, 
any point in the southern tier of townships can be easily reached from 
roads that are nearly all suitable, in dry weather, for automobile trans
portation. From the station of La Reine points in the western part of the 
township of Desmeloizes can be reached by roads extending as far north 
as range line VI-VIL From Dupuy a good road with east and west 
branches in Desmeloizes township 2! miles from its east boundary, reaches 
range line II-III. From this point a good winter road, but a poor summer 
one, extends north for 7-! miles to the Abana mine in lot 43, range X, Des
meloizes township. From the Abana there is a fairly good wagon trail 
passing the Abbey property and extending to the Altura, 6 miles a little 
west of north of the Abana. Various trails and portages from this road 
reach the other properties in this part of the area. From La Sarre a north:
south road running half a mile west of the centre lines of La Sarre and 
Clermont townships reaches range line II-III, Clermont township. From 
this point a fairly good wagon trail, 8 miles long, mostly over a sand
plain, reaches Turgeon river in lot 38, on range line IX-X, Clermont town
ship. From this road and trail traversing Clermont township, the various 
parts of the township can be reached along the east-west range lines which 
are at mile intervals. · 

Before the settlement of the area and the construction of the present 
road system the small and difficult streams, like the La Reine in western 
Desmeloizes township and the Calamity in the eastern part of the sarrie 
township, were important routes into this part .of the area, but they are 
now little used. The same is true of the much bigger and easily canoeable 
La Sarre river draining Royal-Roussillon lake in the southeast part of 
the area. This river flows westward along the north boundaries of Royal
Roussillon and La Sarre townships to a point 3! miles from the west 
boundary of Royal-Roussillon township where it sharply turns south and 
flows in this direction to a point 2! miles south of the south boundary of 
the map sheet where it empties into the east end of lake Abitibi. 

Turgeon river, which is easily canoeable, drains Turgeon (Otter) lake. 
The southern bay of this 6-mile long lake is in the northeast corner of the 
map-area. The lake trends northwesterly and from its west end dis
charges into Turgeon river which follows a circuitous route, crossing the 
north boundary of Clermont township in the centre of lot 49,_ and crossing 
range line IX-X of this township in lot 39; from here it swings nctrth and 
crosses the north boundary again in lot 34. · From here for many miles it 
flows a little west of north. · 

From lake Turgeoh (Otter) a poor canoe route can be followed .south
ward up Ojima river, which flows into Turgeon lake frorri the southwest, 
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then. across to Chazel lake and south along Chazel river to La Sarre river 
2! miles from the west boundary of Royal-Roussillon township. There are 
some long muskeg portages on this route which is the only one traversing 
this part of the area. 

PREVIOUS WORK 

Many geologists have traversed parts of the map-area during the last 
sixty years in the course of exploratory surveys that have covered a large 
adjacent area of Quebec and Ontario. The earliest of these workers was 
Walter Mc0uat1 who in 1872 reached and examined geologically the shores 
of lake Abitibi. In 1906 and 1907, Vl. J. Wilson2 carried out a geological 
reconnaissance along the line of the National Transcontinental railway in 
western Quebec. During the course of this work he traversed lake Makn
mik (Macamic) and La Sarre river, marked on his map as Amikitik river 
(amik means beaver in Ojibwa) and called in his report, page 16, Whitefish 
river. Calamity river is designated as such on his map, but the La Reine 
is called the Okikodasik. On this map, which is on a scale of 4 miles 
to 1 inch, is represented the southern part, 12 miles wide, of Desmeloizes 
map-area. 

In 1906 J. Obalski3 ascended La Sarre (Amikitik) river from Abitibi 
lake to the National Transcontinental railway. In the following year he 
again ascended La Sarre river to Makamik (Macamic) lake. 4 

In 1910 M. E. Wilson carried out a geological reconnaissance in the 
vicinity of lake Abitibi and included a strip of country forming the 
southern part of Desmeloizes map-area. 5 A map on the scale of 4 miles 
to the inch accompanies his memoir. 

Tanton in 1914 and 1915 made a geological reconnaissance of the 
Harricanaw-Turgeon basin. A brief reference to this work was made in 
the summary reports for 1914 and 1915, pages 96-98 and pages 168-170 
respectively. The final report was published as Memoir 109 6. A map 
accompanying this memoir, on a scale of 4 miles to 1 inch, includes the 
whole of the area mapped during the past summer and considerable addi
tional territory to the north and east. 

TOPOGRAPHICAL FEATURES 

The topography of the area is typical of this part of the Canadian 
Shield. The maximum relief is relatively small, the difference of elevation 
between the lowest and highest point being approximately 430 feet. The 
lowest points are in the southwest corner and 13 miles farther east, on 
the shores of lake Abitibi and the banks of La Sarre river, the heights 
of which are 868·0 feet above sea-level. The highest elevation is a hill 
6-! miles north of the north boundary of Desmeloizes township and 4! 
miles east of the Ontario-Quebec boundary; it has an approximate elev a-

•McOuat, Walter: Geol. Surv., Canad_aJ Rept. of Prog. 1872-73, pp. 125-126. 
•Wilson, W. J.: Geol. Surv., Canada, Mem. 4 ( 1910). 
IQbalski, J.: Mining Operations in the Province of Quebec, 1906, p. 22. 
'Obalski, J.: Mining Operations in the Province of Quebec, 1907, pp. 50-52. 
•Wilson, M, E.: Geo!. Surv., Canada, Sum. Rept. 1911, pp. 203-207; Mem. 39 (1913). 
•Tanton, T. L.: Geo!. Surv., Canada, Mem. 109 (1919), 
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tion of 1,300 feet above sea-level. The local relief is much less and is 
from 30 to 150 feet. The higher features are, in most cases, rocky hills 
and ridges, although some are morainal hills, sand ridges, and clay
blanketed hills. 

The highest section is in the extreme northwest, north of Desme10izes 
township, and extends into range X of this township between lots 20 and 
40, the southernmost tip extending to the centre of lot 43. The eastern 
boundary of this relatively high section trends a little east of north and 
crosses on the north boundary of Desmeloizes township about lot 45. The 
westward and northward extent of this section is not known. It is like 
the areas termed rocky uplands in adjacent parts of Quebec. The rest of 
the map-area is a clay-covered lowland of low relief from which project 
low hills of rock, moraine, sand, or of these materials covered with clay. 

The rocky upland area has a general elevation of about 1,070 feet 
above sea-level and gradually rises towards the northeast. Some of the 
streams traversing it lie 30 or 40 feet below the general surface, and a 
few .l1idges rise 150 to 230 feet above it. A prominent ridge reaching a 
height of about 1,260 feet above sea-level starts on the Abana property 
in the centre of lot 43, range X, Desmeloizes township, and extends 30 
degrees north of west for a distance of 1! miles, with a width of about 
three-quarters of a mile. Immediately northeast of Calamity lake, 4! 
miles north of the north boundary of Desmeloizes township and 6 miles 
east of the Ontario-Quebec boundary, is a nearly flat area, 1! miles in 
diameter and 1J,bout 100 feet above the adjacent country. A mile and a 
half north and northwest of Calamity lake is an area trending northwest, 
1! miles wide and 2~ miles long, relatively flat, and somewhat higher about 
1,200 feet above sea-level than the country to the south. A mile farther 
northwest, at the northern margin of the area mapped, a hill three-quarters 
of a mile in diameter and which, as previously mentioned, is the highest 
point in the area, rises to about 1,300 feet above sea-level. To the west and 
southwest of this hill there are prominent ridges, which rise to over 1,200 
feet above sea-level and as much as 250 feet above the adjacent country. 

All the rest of the mapped area, that is, practically all the Desme
loizes quadrangle, is a clay-covered lowland area forming a part of the 
clay belt region of northern Ontario and Quebec. This lowland within 
the. map-area ranges in elevation from about 880 to 1,000 feet above sea
level and probably averages about 930 feet above sea-level. This plain is 
somewhat higher in the north than towards the south. It is broken here and 
there by low hills, ridges, and areas of rock, moraine sand, and by rounded, 
clay-covered knolls. Most of these hills do not rise more than 20 or 30 
feet above the general level, but a few are 60 or more feet high. The low, 
.rocky hills are for the most part confined to certain sections separated by 
areas of no rock outcrop. An area of about 15 square miles of low, rocky, 
.and morainal hills lies in the southeastern section of the township of La 
Reine. 

Many of the rocky hills have morainal margins and morainal hills 
are scattered throughout the area. A sand and moraine area in central 
Clermont township lies one mile east of the centre line of the township and 
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extends for about 6 miles in a north-south direction between range IV and 
range IX, with an average width of one mile. The relief is up to 100 feet 
and the deeper depressions contain small ponds. In range VII and the 
south part of range VIII, a smoothly curving ridge of sorted morainal 
material extends for 2 miles northwestward from the previously described 
area. 

The rounded. clay hills are numerous, but are not as prominent as 
those of other materials and probably none rises higher than about 1,000 
feet above sea-level. 

The drainage pattern of the area mapped is quite irregular. A few 
of the smaller streams head in the northern rocky upland area. The small 
iotreams in the low, clay area flow in nearly all directions and empty into 
three larger streams, parts of whose courses lie within the map-area. 

Streams draining west, south, and north have their sources in the 
rocky upland area north of Desmeloizes township. The largest of the 
western flowing streams is Patten creek which drains northwestward into 
lake Bill on the Ontario-Quebec boundary. The most important of the 
south-flowing streams is the Calamity which flows south and then southeast
ward into the low country to the southeast. Roughly paralleling Calamity 
river and from -! to 3 miles east of it, is the north-flowing Pajegasque tiver 
whose source is a muskeg on the north boundary of Desmeloizes township 
at lot 55. This muskeg is i of ·a mile east of Calamity river 5 miles south 
of its source. 

All the streams of the rocky upland area flow in irregular courses, 
partly through bouldery sections partly between steep banks of sand or 
moraine. Their gradient is usually considerable and probably from 20 to 
·:10 feet to the mile. 

Within a radius of 2! miles of Calamity lake are five small lakes, none 
of which, nor Calamity lake, is more than three-quarters of a mile long. 
Four of these lakes have rocky shores, the fifth has muskeg shores. 

In the clay-covered lowland area "the gradient of the streams is much 
less. Three fairly large streams partly lie within the map-area. In the 
west, La Reine river enters the townships of DesmelCYizes and La Sarre for 
short distances. On the north, Turgeon river flows through the area for 
about 3 miles in the north part of Clermont township. In the southeastern 
part of the map-area, La Sarre river, which drains Makamik lake, flows 
for some miles near the north boundaries of Royal-Roussillon and La Sarre 
townships, turns abruptly south, and empties into lake Abitibi 3 miles south 
of the south boundary of the map-area. 

These three rivers have smoothly sinuous courses and have entrenched 
themselves 10 to 30 feet below the level of the country. They are made 
up of quiet stretches separated by rapids or low falls where boulder moraine 
or bedrock occur in their beds. The gradients of the quiet stretches are 
very low, about 0· 1 to 0· 15 foot per mile. La Reine and La Sarre rivers 
drop 0·6 foot in distances of 4 and 7 miles respectively from the railway 
to lake Abitibi. The only drops important from a power point of view, 
along any of these rivers within the area, occur on La Sarre river, north 
of the railway. These drops from east to west are of, respectively, 4, 24, 
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10, and 8 feet. The possible minimum power development on the 24-foot 
drop, in lot 43, range IX, La Sarre township, is estimated by the Domin
ion Water Power and Reclamation Service to be 350 horsepower and for 
an ordinary six months flow, 945 horsepower. 

The smaller streams, also, have low gradients and since their channels 
are cut through clay they have, for the most part, meandering courses 
along which cut-offs and oxbows are common. 

Parts of three large lakes lie within the area. At the southwest corner 
a bay on the north shore of lake Abitibi extends into the area. The west 
half of Makamik lake lies in the southeast corner of the area. This shal
low lake is about 4 miles in diameter and has shores of a varied nature, 
either rocky, muskeggy, or wave-cut cliffs of banded clay as high as 10 
to 15 feet. In the northeast corner of the map-area is the south part of 
the third lake, lake Turgeon, whose total length in a northwest direction 
is about 6 miles and whose width is -! to 21 miles. The shores of the part 
of the lake lying within the map-area vary, are in part rocky, in part of 
muskeg. The few other lakes within the area are small. A shallow lake 
with grassy shores, three-quarters of a mile long, occurs on the Desmel
oizes-Clermont boundary on range line IX-X. Three miles to the east 
is another lake of similar character and size. In range III, Chazel town
ship, 2 miles from its west boundary, i's an irregular-shaped lake 1,Z miles 
long whose shores are mostly rocky or of moraine. Just north of lake 
Makamik are two small lakes separated by muskeg from one another and 
from lake Makamik of which they once formed a bay. A lake with muskeg 
shores, 1,Z miles long, occurs in ranges IV and V, La Sarre township, a 
mile from its west boundary. A few small ponds, for the most part sur
rounded by muskeg, occur in other parts. In the sandy area in central 
Clermont township are some small pot-hole lakes or ponds. These small 
bodies of water have steep shores as much as 100 feet high and most of 
them have no outlets. 

Open muskegs are not numerous. None of the few present is more 
than a mile wide. They were once shallow lakes now filled with decayed 
vegetable material and overgrown with sphagnum moss. Sparse growths 
of tamarack and spruce found here and there, grow on similar deposits of 
decayed vegetable matter. Ditching along some of the roads indicates 
depths of 3 to 8 feet of this material. 

GENERAL GEOLOGY 

INTRODUCTION 

The map-area is largely underlain by a volcanic assemblage such as 
has been classed as Keewatin in adjacent districts to the south ·and east 
and in other parts of eastern Canada. The volcanics are predominantly 
flows of intermediate composition such as andesites, but flows of more acid 
or basic composition are common. A considerable area of acid rhyolite 
flows is present over an area north of the north boundary of Desmeloizes 
township. Interbedded with the flow rocks are small amounts of volcanic 
hreccia, tuff, iron formation, and of sediments which, in many instances. 
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have the characteristics of normal waterlain detrital material. Larger 
developments of these last-mentioned rocks have been mapped separately. 
With the typical flows may very possibly be associated intrusive sills and 
dykes similar in composition to the volcanics and whose intrusive character 
has not been recognized. The intrusives, if they occur, may be of differ
ent ages, some may be of Keewatin age and related to the volcanics, others 
may be younger and may represent the so-called older gabbros as differ
entiated on maps of other parts of Quebec. 

ld:~1 
Dn:.,'&cJ5e dj/.e 

[]]]]] 
Kee watin sediments 

G eo!oglca/ Surv-::y, Canads. 

~ 
Ciu~-,rtz d'or1 t e 
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Figure 2. Sket ch map of geology of Desmeloizes map-area. 

The volcanics are the oldest rocks recognized. They are intruded by 
granitic bodies and by sti ll younger diabase dykes. The presence some
where of an older granitic intrusive seems indicated by granitic pebbles 
seen in a narrow conglomerate band lying between volcanic flows on the 
Abonde property. 
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KEEWATIN VOLCANICS 

The usually highly altered volcanic flows have been arbitrarily grouped 
as acidic, and intermediate and basic. The acidic volcanics are largely 
rhyolites and acid porphyries; the intermediate and basic flows are, or 
approach, andesite or basalt in composition. Two ill-defined zones of car
bonated and sheared volcanics of various composition, chiefly rhyolites 
and acid andesites, form belts 1 to 2 miles wide and corresponding in strike 
to the volcanics. One of these belts extends from just north of the north
west corner of Desmeloizes township, east-southeast across the north part 
of this township to its eastern border. The other belt strikes east and 
lies in southwestern Chazel township. 

Rhyolites and Acid Porphyries 

The chief development of these rocks lies just north of Desmeloizes 
township, but extends southeasterly into the township. The acidic rocks 
here underlie 90 per cent of a triangular area having a maximum width 
of 2-:\- miles (See Figure 2). In the poorly exposed area of western Chazel 
the rhyolites form an appreciable percentage of the volcanic rock out
crops. In central and southern Clermont and in northeastern Desmeloizes 
they are also present but form a much smaller proportion of the volcanic 
assemblage there exposed. In the southern part of the map-area they are 
practically absent. 

Banding, and flow textures and flow structures were not recognized, 
nor were individual flows distinguishable in the areas where the acidic 
rocks predominate. This was due, probably, in part, to the sheared con
dition of the rocks, but since in the more basic volcanics, structures are 
recognizable after shearing, it is probable that the acidic rocks had not 
well-developed flow structures. 

The rhyolites and acid porphyries vary considerably in colour and 
texture, the rocks grade from aphanitic to porphyritic, and light cream, 
light greenish grey, light and dark grey are common tints and shades. 
Sheared phases predominate and, for the most part, are light in colour and 
many have a satin-like appearance due to the secondary minerals devel
oped. The carbonated types are buff or pinkish brown. 

A massive, aphanitic type was found near the west boundary of 
Clermont township in range X. Elsewhere the aphanitic types were more 
or less sheared and closely resembled the fine-grained groundmass of the 
porphyritic types. 

The porphyries are quartz porphyries, and quartz-feldspar porphyries. 
Some have only quartz phenocrysts, but most have at least a few feld
spar phenocrysts and in some cases 50 per cent of the phenocrysts are 
feldspar.. Such a hi~h percentage is not · common, however, probably 
because m the shearmg and alteration of these rocks the feldspars have 
suffered granulation and alteration to a greater extent than the quartz 
phenocrysts. 

The quartz phenocrysts vary in size from ! mm. to 3 mm. They are 
usually round or lens-like in outline, with finely crenulated borders due 
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probably to crushing and recrystallization of the margins and adjacent 
groundmass. The quartz phenocrysts -0f the rhyolite m the area north of 
Desmeloizes township are, predominantly, of a striking, opalescent blue 
colour and, in thin sections, were seen to be filled with minute crystals of 
other minerals and with minute cavities, some of the larger of which dis
played bubbles. The colour is probably due to these dust-like inclusions. 
The opalescent quartz resembles closely the quartz in some of the adjacent 
granites. The shearing which the rock has suffered, strained and in many 
cases shattered the quartz, thus producing an augen structure, white mica 
surrounding the quartz grains. The feldspar phenocrysts are of the same 
sizes as those of quartz and have much the same shapes and borders, 
though they tend to be more lath-like in form and in many cases occur in 
nest-like aggregates. The feldspar phenocrysts, in the fresh rocks exam
ined, are albite-oligoclase and show little alteration to white mica. Where 
crushing has been intense a large quantity of white mica has developed 
and it is difficult to distinguish crushed phenocrysts from the ad,j acent 
groundmass. 

The groundmass of these rocks is generally uniform and fine in grain, 
averaging about 0·02 millimetre. Owing to the small grain and the 
alteration products present it is exceedingly difficult to determine the 
relative amounts of quartz and feldspar, which undoubtedly vary in wide 
ranges, between 80 per cent quartz and 20 per cent feldspar and vice 
versa. The untwinned grains of feldspar have an index close to Canada 
balsam and are believed to be oligoclase-albite similar in composition to 
the phenocrysts. In the sheared rocks the groundmass shows considerable 
white, flaky mica in bands and stringers in a quartzose groundmass. The 
mica has, apparently, developed at the expense of the feldspar. 

In some of these rocks appreciable percentages, in some cases 15 per 
cent, of chlorite and carbonate, are present. The chlorite is of at least 
two types, penninite ·and clinochlore. Zoisite commonly forms 5 per cent 
of the rock volume; iron ore and epidote occur in smaller quantities. Bio
tite is present in some sections, especially of rocks from near granitic con
tacts and in many cases is partly altered to chlorite. The biotite is prob
ably secondary. Stumpy prisms and heart-shaped twins of rutile are 
abundant in some examples of the rocks. Colourless garnets were seen in 
some of these rocks. 

Intermediate and Basic Volcanics 

The volcanics of intermediate 'Or basic composition greatly predomin
ate over the acidic types which, as already stated, are mainly confined 
to a few areas and are almost wholly absent from the southern part of the 
map-a·rea. 

The intermediate and basic volcanics vary in colour from light green 
to almost black. In s•ome of the unshea·red areas the attitude -0f the flows 
is recognizable from a study of their flow textures and structures. Some 
of the rocks are porphyritic, but most are more or less even-grained and 
form flows which are individually of even grain ranging from fine to quite 
coarse. The structures recognized were amygdules, pillows, banding, seg-
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regations, and ropy and scoriaceous tops. Good examples of these var10us 
structures were seen. 

Porphyritic types are not at all numerous. A few outcrops of dark 
coloured, pillowed, porphyritic volcanics were seen in which the feldspar 
phenocrysts were not more than 3 millimetres in diameter and lay in a 
dark green groundmass. A porphyritic type with large feldspar pheno
crysts was seen in four localities. In this type the phenocrysts form 10 
to 30 per cent of the rock volume, vary in size from 3 to 40 millimetres, 
are more or less rounded, and stand out on weathered outcrops, where they 
appear like white pebbles lying in a dark green matrix. When broken the 
phenocrysts show a hackly fracture and are a dirty yellow white. In 
thin section they are seen to be completely replaced by an extremely fine 
.aggregate of zoisite and white mica with a little epidote, the zoisite being 
in the greatest quantity. The groundmass was studied in one thin section 
and there had a grain of about 0 · 1 mm. and was an allotriomorphic aggre
gate of about 50 per cent fresh, pleochroic, blue-green to yellow horn
blende, 40 per cent fresh, twinned, and untwinned andesine (An4 0 ), 10 
per cent quartz, and minor amounts of iron ore, epidote, and zoisite. This 
thin section was of a rock that occurs half a mile north of the edge of the 
La Sarre granodiorite and it may be that the extremely fresh nature of the 
groundmass is due to recrystallization, but this seems unlikely as the pheno
crysts do not seem to have been recrystallized. 

The four localities where the porphyritic type with the large pheno
crysts were seen are as follows: two outcrops l!- miles north of the north 
boundary of Desmeloizes township and, respectively, ! and 2 miles east 
of the Ontario-Quebec boundary; lot 17, range line IX-X, Desmeloizes 
township; lot 8, range line VII-VIII, La Sarre township; and a series of 
poorly exposed outcrops occurring for 6 miles in a west-northwest direction 
parallel with the strike of the volcanics, from the south part of lot 25, 
range IX, to the north part of lot 60, range V, La Sarre township. The 
two series of outcrops of porphyrite in La Sarre township may belong to 
one horizon in the volcanics and the courses followed by them may indicate 
the swinging of these flow rocks about the La Sarre granite mass. 

The non-porphyritic, intermediate to basic rocks vary in texture even 
within the same flow, the contacts being, in many cases, finer grained than 
the central parts. Within the limits of single outcrops the texture may 
vary from fine to coarse grained. The finer-grained varieties in some cases 
show a diabasic texture, but this ·is not common. The coarse varieties 
have an equigranular texture, up to 1 centimetre in grain, and the coarser 
of these hold a high percentage of hornblende and might be termed amphi
bolites. 

All these rocks are highly altered and if fresh-looking minerals are 
present it is believed they are secondary even in the case of fresh feldspar 
which, it is thought, probably is a recrystallized form of original plagio
clase feldspar. Fresh plagioclase is rare, the mineral in most cases having 
altered to zoisite and white mica. The fresh feldspar approximates basic 
andesine in composition. Another mineral which, like the fresh feldspar, 
might not be secondary, is the hornblende seen in the coarse amphibolitic 
varieties. This hornblende in thin section is pleochroic, pale green, pale 
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blue-green to nearly colourless, and occurs in stumpy, corroded crystals with 
ragged ends. It resembles closely the hornblende seen in the finer-grained 
rock varieties and which there occurs in feathery crystals definitely believed 
to be secondary. 

The original compositions of these non-porphyritic rocks are not deter
minable, but in all probability they were andesites and more basic forms 
ranging to and including basalts or gabbros. They are now composed 
essentially of hornblende in amounts varying from 50 per cent to 75 per 
cent of the rock volume, zoisite and epidote varying from 10 per cent to 
45 per cent. Quartz as a rule is absent or low in ainount, but in some 
coarse varieties it forms to as much as 30 per cent of the volume. Feldspar 
was not seen to form more than 10 per cent of these rocks and it is basic 
andesine in composition. In a few sections a little chlorite was seen either 
in aggregates in the groundmass or secondary after hornblende. In one 
section a little green biotite was seen. Small amounts of the accessory 
minerals, magnetite, sphene, and rutile, occur. 

A somewhat different type of the non-porphyritic volcanics was seen 
within a few feet of the edge of the Patten granite mass north of Desme
loizes township. It probably is a more highly metamorphosed phase of the 
massive volcanic rocks. It is dark, fine-grained (0 · 04 millimetre), quite 
fresh. The approximate composition is: quartz 60 peJ' cent, biotite 20 
per cent, hornblende 15 per cent, zoisite and epidote 5 p~r cent, and a few 
grains of feldspar and the accessory minerals, apatite, titanite, and magnet
ite. The biotite is perfectly fresh and occurs in part in stumpy, lath-shaped 
forms. The hornblende is the usual blue-green to yellow, pleochroic variety 
and it occurs in grains and poorly formed stumpy crystals. The zoisite and 
epidote occur in scattered grains and along zones. The magnetite grains 
are seen in hand specimens to be surrounded by white aureoles, -! milli
metre in diameter, consisting of grains of quartz. Rims of titanite surround 
magnetite grains. 

Metamorphism of the Volcanics 

The alteration of the volcanics has apparently resulted in the develop
ment of secondary hornblende, occasionally biotite, epidote, and zoisite, 
and, in places, much quartz. The almost complete absence of chlorite, con
trasted with its abundance in the volcanics of districts to the south and 
east, is notable. It probably indicates that the volcanics have suffered 
more severe contact metamorphism than rocks to the south and east. There 
is no clear evidence that the volcanics in Desmeloizes map-area were not 
chloritized previous to the intrusion of most of the granitic masses. It 
may have been that chlorite once was abundant and that as a result of 
metamorphism produced by the granitic bodies, the chlorite was trans
formed into some of the minerals now found in these rocks. 

KEEWATIN SEDIMENTS 

Wide sedimentary bands occur in the area, their trend conforming 
closely to the structures of the volcanic. Narrow sedimentary and tufface
ous bands occur interbedded with the volcanic flows at many points through
out the district. 
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A poorly exposed band of sediments at least 12 miles long and prob
ably averaging-! mile wide, trends 33 degrees south of east from range IX 
on the west boundary of Desmeloizes township to range III on the east 
boundary of this township. On the strike of this band, to the southeast, 
in Clermont, La Sarre, and Royal-Roussillon townships, are bands of 
sediments interbedded with volcanics and this interbedded group is, prob
ably, the continuation of the sedimentary band. Still farther southeast 
this interbedded zone seems to merge into the Privat band of sediments 
found by Buff am to extend for 25 miles to the southeast of the Desmeloizes 
map-area. The rocks composing the band in Desmeloizes township are 
for the most part dark, and approach slates in composition. Some may be 
altered, waterlain tuffs. The widest part of the band is largely composed 
of banded sediments, the bands varying in width in different outcrops. In 
some of the outcrops the bands vary in width from Is inch to 6 inches and 
in others from 1 foot to 2 feet. The bands are alternately slate and grey
wacke or impure quartzite. There are also present, throughout the band, 
minor amounts of volcanics of intermediate composition. In the southeast
ern part of the band the volcanics g1;eatly predominate and the sediments 
vary considerably in composition. Most of them are finely banded and 
in large part are probably waterlain tuffs. Most of the bands are slaty or 
quartzitic. Other recognizable bands are either squeezed volcanic frag
mental rocks or are conglomerates formed from volcanic rocks. The frag
ments or pebbles in these rocks are lens-like due to pressure and many are 
as much as 4 inches long and only j- inch wide. 

A band of sediments striking east is exposed for 5! miles in widely 
separated outcrops, from lot 59, range I, Clermont township, to the east 
edge of the map-area. The greatest exposed width is ! mile. These sedi
ments are strongly sheared parallel to the bedding which strikes parallel 
with the trend of the band. The dip is vertical. North and south of this 
band are drift-covered areas a mile wide separating it from outcrops of 
volcanics. On the strike of this sedimentary band to the west is an exten
sive drift-covered area. To the eastward the band is known to extend 
into eastern Chazel township where its exposed width is reported to be 
considerably greater than that found within the map-area. The sediments 
of this band are dark and banded. The bands vary in width from a frac
tion of an inch to as much as 2 feet. They are predominately slate bands 
interbedded with minor amounts of impure quartzite or greywa:cke bands. 
A few small outcrops of what might be sheared basic tuff or sheared and 
carbonated volcanics were found. 

In the extreme southwest corner of the map-area, in lots 9, 12, 13, and 
14, on range line II-III, La Reine township, are two outcrops of dark, fine
grained, thinly-bedded tuffs folded, crenulated, and cut by narrow veins of 
milky white quartz. The strike of these bedded rocks is north 45 degrees 
east and their dip is vertical. The axial planes of the highly contorted 
folds in these outcrops trend north and dip 60 degrees east. 

Along the south edge of the map-area, in lot 18, range III, and lots 12 
and 13, on range line IV-V, La Sarre township, are outcrops of highly 
altered banded rocks. In the northernmost outcrop they strike north 50 
degrees west and dip 75 degrees northeast. The rocks in these outcrops 
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are sheared parallel to the strike of the bedding, but the shear planes dip 
at a somewhat steeper angle to the northeast. Five miles farther to the 
northwest, along the strike of these sediments, sedimentary bands inter
bedded with the volcanics occur in the vicinity of Dupuy village. One of 
these bands has a probable width of about 800 feet, the others are much 
narrower. These rocks vary from green, tuffaceous rocks to impure quartz
ites in which mica has been developed owing to the metamorphic action 
of the granitic intrusive that outcrops a mile northeast of t'he village. For 
5 miles northwesterly beyond Dupuy village, as far as lot 26, range line 
II-III, Desmeloizes township, sedimentary bands are present. One of 
these bands is 500 feet wide, but most of them are only a few feet or tens 
of feet in width. Most of the sedimentary rocks in this part are dark in 
colour due to the development of secondary hornblende. Some of them 
hold hornblende and chlorite or mica. These rocks, in places, are fine 
banded. They apparently were fine-grained, basic tuffs with some impure 
quartzite phases. Typical slates are notably absent. 

Sediments varying considerably in nature occur in other places inter
bedded with volcanics. Typical volcanic aggfomerates usually composed 
of one kind of volcanic material, the fragments angular and in many cases 
many inches long, occur in thin beds between flows, in many parts of the 
area. Coarse and fine sediments, usually showing banding and definitely 
waterlain, are also common and occur with breadths of from a few feet 
to a few tens of feet and to, very rarely, over a hundred feet. These water
lain sediments are conglomerates, quartzites, slates, and dark, banded 
rocks which are probably waterlain tuffs. Siliceous iron formation with a 
little associated fine sediments is also interbedded with volcanic flows. 
These various sedimentary phases probably form not more than 5 per cent 
of the total volcanic assemblage. The following are a few of the most 
important or interesting of these sedimentary areas. 

Within the area of rhyolites 3 miles east of the Ontario-Quebec bound
ary and 1! miles north of the north boundary of Desmeloizes township, is 
an area underlain with dark slates and banded, impure, micaceous quartz
ite and arkose. The exposed length of this area is 1,500 feet east and west 
and 300 feet wide. The banding shows some contortion, drag-folds are 
present. The rocks are strongly sheared, a slaty cleavage being well 
developed. The strike of the bedding is, in most places, 17 degrees south 
of east and the dip, 80 degrees north. The shearing strikes 7 degrees 
south of east and dips 80 degrees south. The bedding shows no displace
ment along the shearing planes. Narrow, sinuous, quartz veins traverse 
the banded sediments and cut the shearing. The southern limbs of the 
crenulations of the veins usually parallel the planes of schistosity. 

On the north half of lot 45, range IX, Desmeloizes township, on the 
property of the Abonde Mines, Limited, are a few narrow sedimentary 

· bands within massive andesite volcanics. These bands are fine-grained 
tuffs, iron formation, and conglomerate. The most interesting band was 
a conglomerate bed 5 feet wide, which was traced for a couple of hundred 
feet along its strike. The strike is about 110 degrees, the dip, vertical. 
The conglomerate contains pebbles up to 4 inches in diameter; they show 
some. squeezing and nearly all are pebbles of various kinds of volcanics. 
Three pebbles of granite were noticed. A thin section of one of these 



41c 

pebbles showed it to be a granite having a grain of 0 · 5 to 2 millimetres 
and composed of 70 per cent al bite (An8 ), 25 per cent quartz, !lnd 5 
per cent hornblende. The albite shows a tendency to a euhedral form and 
is altered in spots to white mica, epidote, and zoisite which form 5 to 40 
per cent of the individual crystals. The opalescent quartz is interstitial. 
The hornblende is in crystals with ragged ends, and is pleochroic from 
dark green to yellow-green. A little titanite, apatite, and chlorite are also 
present in the rock. The granite of this pebble, since it · contains horn
blende, somewhat resembles the granodiorite bodies in La Sarre and Des
'meloizes townships, but differs from them in not holding microcline. The 
pebbles have been derived from a granite not recognized or not present in 
the area. This granite must be older than the conglomerate and the 
adjacent volcanics, and, therefore, may be pre-Keewatin. It must be older 
than at least part of the Keewatin as now recognized in this part of 
Quebec. 

In the vicinity of Chazel lake in Chazel township, are a number of 
outcrops of strongly sheared rocks. These lie from 2 to 3 miles north of 
the band of sediments in Chazel township, previously described. They 
extend from the central part of range III to the central part of range IV 
and have a possible width of 1 mile. Some of these rocks are undouhtPrlly 
strongly sheared and carbonated volcanic flows of acid and intermediate 
compositions. The sheared but uncarbonated rocks carry considerable 
white mica or chlorite and those rich in white mica have a satin-like look 
on a cleavage face. Sedimentary rocks are exposed best on the northeast 
shore of Chazel lake in range IV and in lots 26-27, range line III-IV, and 
lot 22, range line II-III, Chazel township, and there are almost wholly black 
slates. Carbonated phases are present and on weathered outcrops are rusty 
owing to the iron content of the carbonate. The carbonate is believed to be 
secondary and to have come in with mineralizing solutions which probably 
also brought the pyrite found in these rocks. Tanton1 described in detail 
the outcrops at the northeast end of Chazel lake. He noted that the 
strike of the shearing changed rapidly from north to south within a dis
tance of 900 feet. For most of the distance the strike varies from 65 
degrees to 85 degrees west of north and the dip is vertical. Near the south 
end of the outcrops the strike is 20 degrees west of north and the dip still 
vertical. At the very south end of the outcrop the schistosity is 67 degrees 
west of north and the dip vertical, the bedding here strikes 70 degrees west 
of north and is vertical. What appeared to be bedding was seen in the 
slates forming the outcrop in lot 22, range line II-III, and they have a 
strike of 90 degrees and dip of 76 deg·rees to the north. Shearing here is 
at a slight angle to the bedding and has a strike of 5 degrees south of east 
and a vertical dip. In this outcrop a few quartz calcite veins were noted. 
It is certain that the altered sediments are interbedded with the volcanics. 
Their strike and dip correspond closely to those of the sediments in the 
band 2 miles to the south. It may be that the rocks to the north form the 

. marginal sedimentary band to the south. If this is the case, the sediment
ary band and included volcanics have a width at the east boundary of 
the map-area of 3 miles. 

1 Tanton, T. L.: Geo!. Surv., Canada, Mem. 109, pp. 31-33. 
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Petrography of the Sediments 

Quartzites. The quartzites and what appear to be impure quartzites 
are grey and where carbonated weather brown. Biotite is usually present 
and di'scernible in hand specimens. The grain varies from place to place 
and within the same specimen, from about 0 · 02 to 0 · 3 millimetre. Quartz 
usually forms from 50 to 80 per cent of the rock. It occurs in irregular 
grains, the larger of which, in many cases, definitely appear to be original, 
but many of the smaller grains may be products of recrystallization. Feld
spar is in many cases present in fresh grains and is difficult to distinguish 
from the quartz grains. Usually it is in small quantities, but it probably 
forms as much as 30 per cent of some rocks. In some thin sections it has 
been found to be albite. Its usual fresh character is believed to indicate 
that the feldspar has suffered recrystallization. Biotite occurs in nearly 
all these rocks and commonly forms 10 per cent of the volume. H occurs 
in irregular-shaped flakes usually irregularly scattered through the rock, 
but in many cases lying along planes of shearing. White mica flakes of 
small size are very generally present. Green chlorite in irregular flakes is 
less commonly present. In one rock composed of 50 per cent quartz, 35 
per cent carbonate, 5 per cent ilmenite, chlorite formed 10 per cent of the 
rock. Magnetite, ilmenite, titanite, calcite, pyrite, rutile, tourmaline, apa
tite, and zircon were noticed, but not all in any one thin section. A small 
amount of zoisite was found in one specimen. 

The irregular distribution and the generally large amount of alteration 
products present in many of these rocks gives them a very confused appear
ance in thin section. This is heightened by the presence of introduced 
quartz and carbonate, often in the form of veinlets. 

Slates. The slates are grey or, less commonly, brownish, and in many 
respects closely resemble fine, tuffaceous rocks with which, in many cases, 
they are probably closely allied in origin. They show a marked cleavage, 
are very fine grained, and where the composing minerals could be identified 
they were found to be similar to those in the fine-grained tuffs. Quanti
tative determination of the mineral content was impossible. 

The banded rocks, which form a large proportion of the typical water
lain sediments found in the area, have bands varying in width from one
sixteenth inch to a couple of feet. The light-coloured bands are composed 
of quartzite usually impure, and the <lark bands are slate or are similar in 
colour and composition to the green tuffs. The quartzite bands are usually 
the widest. 

Tuffs. Fine-grained rocks usually green in colour and similar in com
position to volcanics of intermediate or andesitic composition are termed 
tuffs in this report, for it is believed that most of them, at least, are true 
tuft's, though much that appears to be tuft's is probably waterlain sediments 
derived from the rapid erosion of flows and other volcanic muterial. · The 
alterations in composition and the shearing that the rocks have undergone 
make it impossible to differentiate between these two types of sediments. 

The fine-grained sediments, termed tuffs, are usually dark green, but 
.some are quite light-coloured. Practically all are highly sheared and this 
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structure seems to be more commonly displayed by these finer-grained rocks 
than by the coarse, volcanic fragmentals. Some of the highly sheared, so
called tuffs, may have been coarse, fragmental rocks or even flows whose 
original characteristics have been obliterated by shearing and igneous meta
morphism. 

The tuffs seen under the microscope are composed of varying quantities 
of very fine-grained quartz, chlorite, and white mica with small amounts of 
carbonate, feldspar, epidote, zoisite, biotite, and the accessory minerals, 
magnetite, pyrite, rutile, and tourmaline. The green colour is due to the 
high chlorite content. The light-coloured tuffs, which have a satin-like 
look on cleavage planes, owe their colour to their high white mica content 
and to the relatively small amounts of such dark-coloured minerals as 
chlorite. 

The tuffaceous rocks in many cases show narrow banding which, prob
ably, is due in most cases to the rocks having been waterlain. The tuffs 
vary considerably and grade imperceptibly into typical slates, impure 
quartzites, and banded '.rocks composed of these two rock types. 

Near some of the igneous masses minerals like hornblende, garnet, 
biotite, and white mica are developed in large quantities. North of Desme
Ioizes township, near the east contact of a granodiorite mass, garnets form 
as much as 40 per cent of beds that were coarse fragmental or fairly fine 
tuff. Fine-grained hornblende schists, usually carrying biotite and showjng 
fine banding, are believed to be metamorphosed tuffaceous rocks. A con
siderable development of such rocks was seen in southwestern Desmeloizes 
township and they are probably close to the edge of the body of granitic 
rocks outcropping in this part of the area. 

Volcanic Fragmental Rocks. The coarse, fragmental volcanic rocks, 
or coarse tuffs, hold angular fragments of varying size up to 8 inches or a 
foot in length, but most of them are of the smaller sizes, fragments 1 to 2 
inches long being common. The fragments are of volcanics that usually 
are similar to those with which the fragmental rocks are interbedded, but 
this is by no means always the case. Many fragmental rocks in areas of 
fairly basic volcanics are rhyolitic in composition. The fragments in any 
one bed · are, in most but not all cases, of the same volcanic rock type. 
The matrix of the fragmental rocks is, in most instances, darker and more 
basic tha1'1. the enclosed fragments. True bedding is not usually present. 
As a rule, the fragments have been elongated in the direction of the shearing 
that most of these rocks have undergone. 

The coarse, fragmental volcanics grade imperceptibly, on the one hand, 
into rocks that contain pebbles round(:ld by water action and that are 
true waterlain conglomerates, and, on the other hand, into volcanic agglom
erates composed of fragments of volcanic material embedded in a matrix 
which at the time of formation was a molten flow. This last-mentioned 
type is usually basic. An exceptional rock type is a pumiceous rhyolite 
fragmental composed of angular fragments ! inch to 6 inches in length, 
embedded in a dark green groundmass. This was found 3t miles north 
of the north boundary of lot 38, range X, Desmeloizes township. 
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Iron Formation 

Iron formation was seen in two localities north of Desmeloizes town
ship on survey claims A19077 and A19073, lt mile west of Calamity lake; 
and 2 miles southeast, on the line between surveyed claims A25340 and 
A25335, -! mile south of Calamity lake. Local magnetic attraction, prob
ably due to iron formation, was noticed on adjacent claims. Two and a 
quarter miles farther east-southeast, in a drift-covered area 2t miles north 
of the north boundary of lot 54, range X, Desmeloizes township, local 
magnetic attraction very probably indicates the presence of iron formation. 
The iron formation of the three localities probably belongs to one horizon. 

The iron formation of the northern occurrence is closely crenulated. 
A fairly well exposed section on claim A19073 displays 77 feet of sedi
ments lying between two andesitic flows. The succession from east to 
west is: 

Feet 
Banded iron formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Banded, dark green, epidotized, tuffaceous material probably mostly fine-

grained hornblende and chlorite....................................... 4 
Garnetized sediments, 80 per cent garnets and the rest fine-g.rained horn-

blende and chlorite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Conglomerate composed of angular fragments. The largest fragments are 8 

inches by 3 inches. Most of the fragments are of sugary, white quartz 
similar to that in the banded iron formation. A few andesitic fragments 
are present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

Poorly banded iron formation............................................. 5 
Dark green rock eontaining 10 to 40 per cent of garnets; probably an altered, 

fine-grained tuff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Fragmental rock composed of lenticula.r fragments up to 3 inches by .;- inch 

in size, of acid eomposition, probably rhyolite. This rock contains 25 
per cent of garnets................................................... 4 

In Desmeloizes township a zone of iron formation indicated by inter
mittent outcrops and by magnetometer and dip needle surveys, extends from 
lot 45, range line VII-VIII, to just north of the north boundary of lot 26, 
range X. 

Trenching, stripping, and magnetometer surveys on the Demara 
property in Desmeloizes township traced a band of iron formation inter
bedded with tuffs and flows and striking 27 degrees south of east and 
dipping vertically, from 600 feet north of lot post 43-44, range line VIII
IX, to a point 800 feet south of lot post 34-35, range line IX-X. This band, 
lt miles long, is comparatively straight, though slightly curving as indi
!cated in places by the magnetic work. Dip needle work and outcrops 
indicated that this band of iron formation extends westward a farther 
distance of at least lt miles. Eastward it was definitely traced for a 
farther distance of t mile. The total traced length of this band is thus 
3! miles. Dip needle work along range line VII-VIII revealed local attrac
tion on lot 58 and very probably indicates the presence of the same band 
of iron formation whose total determined length would then be 5t miles. 
A little north of the west end of this traced zone, outcrops and dip 
needle work indicate the presence of at least three parallel bands of iron 
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formation interbedded with tuffaceous sediments and flows. The width 
across the strike of the volcanics in which these bands occur is about half 
a mile. 

The widest band of iron formation seen in Desmeloizes township meas
ures 6 feet in width. The following section measured just north of the 
north boundary of lot 26, range X, Desmeloizes township, is typical of the 
iron formation as seen in this part of the map-area. The succession meas
ured from north to south is: 

Feet 
White-weatheTing, sheared, fine-grained, banded, green tuff. . . . . . . . . . . . . . . . 4 
Green, fragmental rock containing lenticular bodies of sugary quartz....... 2 
Fine-grained ·andesite flow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Fine-grained andesite flow. At the north edge of this flow, there is a 6-inch, 

lens-shaped fragment of magnetite with some quartz and epidote; appar-
ently the fragment had been caught up in the bottom of the flow. . . . . . 15 

Thinly-banded, iron formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1 
Fine-grained andesite flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 12 
Iron formation in bands, paper thin to ~-inch wide, of chert, magnetite, and 

siliceous, fine-grained tuff; magnetite-rioh bands form 50 per cent of the 
rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Partly drift covered. Interbanded chert, banded iron formation:, tuff, and, 
possibly, a thin flow. Iron fomnation possibly 5 feet wide............. 20 

Fine-grained, basic andesite flow with chilled contacts.. . ..... . . . ......... 30 
Banded, fine-grained, dark green tuffs...................................... 1 
Basic andesitic flow banded near south contact. . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Cherty, dark tuff, intruded along bedding by a tongue-like dyke of feldspar 

porphyi·y having a maximum width of 4 feet........................... 19 

The bands in the iron formation range from paper thin to 2 inches 
in width, but most of them are of the smaller width. In thin section the 
rock. is seen to be a mosaic of quartz having a grain of 0· l millimetre, and 
magnetite grains. The magnetite is more abundant than quartz and its 
grains vary in size from smaller than, to about equal to, that of the quartz 
grains. Some bands are nearly pure magnetite and the most quartzose 
bands contain fine grains of magnetite. A little carbonate and occasional 
cubes of pyrite are present. 

Age of the Sediments 

Structural evidence indicates that although some of the main sedi
mentary bands are probably interbedded with the volcanics, the majority 
lie near or at the top of the volcanic assemblage along the axes of syn
clinal folds which have involved the Keewatin flows, the interbedded sedi
ments, and the sediments at or near the top of the assemblage. No basal 
conglomerate or other evidence of a discordance between the volcanics 
and the sediments was found. Volcanics occur within nearly all the sedi
mentary bands and their presence and the other observed relations sug
gest that the sediments represent phases of Keewatin activity when erosion 
and sedimentation became dominant processes. 

During the Keewatin period erosion, at times at least, was compara
tively pronounced, as is indicated by the granite pebbles found in the 
4-foot wide conglomerate band on the Abonde Mines, Limited, property 
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in Desmeloizes township. This conglomerate band seems to lie low down 
in the Keewatin assemblage. The narrow conglomerate bands and other 
sedimentary layers interbedded with the volcanic flows at various hori
zons indicate that at least at intervals during Keewatin time, land areae 
existed with a relief sufficient to permit the play of forces of erosion and 
that bodies of water existed in which the sediments collected. Towards 
the end of the great period of vulcanism that characterized Keewatin time 
in this part of the Canadian shield, it seems as if the relief had increased, 
perhaps as a result of the long-continued processes of vulcanism, or because 
of some gradual crustal warping, or, perhaps, for both reasons, and that 
vulcanism slowly decreased in intensity while sedimentation increased and 
resulted in the accumulation of thick bodies of sediments, the eroded rem
nants of which are now represented by the band-like areas that have been 
mapped. 

The more normal sediments and the iron formation are interbedded 
with flows, they are of the same age as the flows, and, therefore, definitely 
of Keewatin age. 

GRANITIC ROCKS 

The granitic masses of the Desmeloizes area are comparatively small 
and might be termed bosses or stocks. The age of the various granite and 
quartz diorite bodies is by no means certain. It may be that the masses 
are of two or more ages. 

The already described occurrence on the property of Abonde Mines, 
Limited, in Desmeloizes township, of a 5-foot band of conglomerate hold
ing pebbles of granite, indicates the existence or former existence of a 
granite body older than the conglomerate. The conglomerate is associated 
with tuffs, iron formation, and other conglomerate bands. All the sedi
mentary beds appear interbedded with flows, mainly andesitic, and appear 
to be an integral part of the Keewatin assemblage. The granite that 
afforded the pebbles to the narrow conglomerate bed, must have been older 
than the sediments and immediately associated volcanics. All the granitic 
bodies in the district seem younger than any part of the Keewatin, but 
the existence of the granite pebbles in the conglomerate may mean that 
all the granitic bodies are not of the same age. It may be that one or 
more of the bodies are of early Keewatin or even pre-Keewatin age. There 
is, of course, a possibility that the particular conglomerate bed referred to, 
and the immediately associated sediments and volcanics, are not Keewatin 
but, say, Timiskaming. The granite from which came the pebbles in the 
conglomerate would be pre-Timiskaming, but could be post-Keewatin. That 
is, so far as the conglomerate would indicate, all the granitic bodies might 
be of one general, post-Keewatin but pre-Timiskaming age. On the other 
hand there is reason for believing that most, if not all, the granitic bodies 
of the region are post-Timiskaming and there is no reason for suspecting 
that the conglomerate and associated sediments and volcanics are any
thing else but a part of the Keewatin. In any case the granite pebbles in 
the conglomerate indicate that there have been at least two periods of 
granitic invasion, though it may be, and not unlikely is, the case, that all 
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the bosses of stocks in Desmeloizes map-area are of one general post~Kee
watin age. It seems probable that all are post-Timiskaming but pre-Cobalt 
and, presumably, pre-Huronian. 

A second set of phenomena which may indicate that all the granitic 
bodies are not of one age, is more fully discussed on a later page and need 
be only briefly referred to here. Within a few miles of the village of 
Dupuy, two dykes of granitic material cut a gabbro dyke which in turn 
cuts dykes of granitic material and one of the granite bosses. The two 
observed younger dykes of granitic rock may possibly be difforenUates 
of the gabbro that produced the gabbro dykes, but if they are not they 
indicate that there may have been a granitic invasion of later date than 
that which produced some or all of the granitic bosses in Desmeloizes 
map-area. 

The granitic rocks of Desmeloizes map-area, with the exception of those 
that will be called quartz diorite, are hereinafter called granites. They 
might equally as well be termed granodiorites, but in composition they do 
not conform to the generally accepted definitions of either granites or 
granodiorites, although they bear some resemblance to both these rocks. 
The feldspar present is albite or acid oligoclase with in some cases minor 
amounts of microcline. The rocks are not, therefore, true granites owing to 
their lack, or low content of, potassium-rich orthoclase or microcline. They 
are not true granodiorites as they do not contain appreciable amounts of 
the potash feldspars and contain no basic plagioclase feldspars. It seems 
better to think of them as soda granites in which the soda-rich feldspar is 
present to the almost total exclusion of the potash feldspars. As Harker1 

points out, soda granites are exceptional rocks. The granitic masses in 
northwestern Quebec are largely of this type and have been described in 
many instances as granodiorites. 

· Patten Creek Mass 

In the area mapped north of the township of Desmeloizes and 
adjacent to the Ontario border, three granite masses were encountered and 
partly mapped. The westernmost, the Patten Creek mass, comprises 12 
square miles· of biotite-albite granite and is an eastern lobe of a body in 
the adjacent part of Ontario. The central and eastern part 'Of the mass 
outcrops in prominent ridges separated by drift-filled valleys. The 
relief is from 50 to 80 feet. The northern and western parts are lat'gely 
drift covered, but a few prominent ridges are present. The central part 
was not examined, hut is known to be granite. 

The granite is very massive. A flat sheeting and vertical jointing were 
noticed in some outcrops. The rock is coarse-grained with a tendency to be 
porphyritic, some of the feldspars being t inch long and the biotite half this 
size. The rock has a speckled appearance due to the white and salmon 
pink feldspar, black biotite, and glassy quartz. Although considerable 
biotite is present the rock is not very dark coloured. 

1 Harker, F.: Petrology for Students, 1902, p. 30. 

937!4-4 
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A thin section of a typical specimen taken fairly close to the edge of 
the granite body shows the mineral composition to be: 45 per cent feld
spar; 40 per cent quartz; and 15 per cent biotite and accessory minerals. 
Rounded, idiomorphic oligoclase (Anlfi) individuals having an average 
diameter of 1·5 mm. form three-quarters of the feldspar content. In 
untwinned crystals a marked zoning is evident. The oligoclase shows a 
dusty type of alteration which in some cases is confined to zones within 
the crystal and may be zoisite as suggested by Phemister. There are 
also present in the feldspar, irregular grains of epidote and zoisite and 
flakes of sericite. The remaining quarter of the feldspar content is micro
cline showing its typical hatched twinning. The individuals are much 
larger than those of oligoclase and enclose them or are interstitial to 
them. Quartz fills irregular fractures in some of the crystals. A couple 
of imperfect myrmekitic intergrowths of quartz and plagioclase were 
seen. Many of the biotite flakes as seen in hand specimens appear 
roughly idiomorphic. In thin section this is not so evident, the biotite 
feathering out into the adjacent feldspars especially into the oligoclase. 
The biotite is strongly pleochroic from light to a dark brownish green. 
Large and small grains of epidote are associated with it and some appears 
to be primary and to have crystallized ahead of the biotite. The qua·rtz 
occurs in aggregates of grains with crenulated margins. The aggregates 
may be as much as i- inch long, the individua~ grains being -h to io of 
this size. Hair-like crystals, probably rutile, occur in the quartz and 
chert-like inclusions lie in lines. The quartz is allotriomorphic to the 
previously mentioned minerals. A few accessory grains of apatite and 
sphene are present. 

Mapping of the volcanics adjacent to the granite body disclosed the 
presence of numerous granite dykes and a few of aplite and pegmatite. 
Most of the dykes are only a few feet wide and with only a few exceptions 
lie within half a mile of the contact. 

What apparently is a contact phase of this granite mass occurs on 
its south contact in a poorly exposed outcrop Ii miles east of the Ontario
Quebec boundary. The rock is a hybrid rock and is a partial replace
ment of the adjacent volcanics by the granitic material of the mass. The 
rock is porphyritic, 5 per cent of its volume being phenocrysts 2 milli
metres in diameter, of brick red albite; they lie in a dark grey, holo
crystalline groundmass. The phenocrysts are partly altered to sericite 
and contain minute grains of what is probably hematite. The ground
mass has a variable grain and consists of quartz and possibly feldspar, 
considerable chlorite probably penninite, sericite, and grains of epidote, 
ilmenite, leucoxene, and hematite. Similar rocks were found on the south 
contact of the Clermont-Chazel granite mass and in the vicinity of the 
Abana mine. 

Three miles east of the Ontario border, a banding occurs in the gran
ite close to the contact. The banding strikes parallel with the granite
greenstone contact and dips at 45 degrees towards the centre of the gran
ite body. In a distance of 7 feet across the strike, three bands 1 to 3 
inches wide, of biotite-rich granite, are interlayered with nomial biotite 
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granite, and a biotite-poor pegmatitic granite .. ~n an 0~1tcrop on the co!1-
tact a mile south-southwest, coarsely pegmatit1c gramte shows a gneis
soid banding striking 20 degrees south of east and dipping vertically. 
This banding is due to crushing. As seen in thin section the feldspars, 
although showing crushing, tend to be euh~dral.. T~ey form 75 pe~ cent 
of the rock and are albite (An6 ) and m1croclme m the proport10n of 
9 to 1. The feldspars are la·rgely altered to sericite and contain numerous 
grains of zoisite and epidote. Quartz forms 10 per cent of the rock and 
occurs in lenses up to 1 inch in length and 1

3
6 inch in width. The quartz 

shows crushing and strain. Biotite forms about 5 per cent of the rock, 
is highly chloritized, and contains a few small prisms of zircon. Zoisite 
and epidote also occur interstitially and form 10 per cent of the rock. 
A few diamond-shaped crystals of sphene and small grains of magnetite 
are present. 

In a neigh\bouring outcrop a bluntly ending, steeply dipping granite 
dyke has forced banded andesite apart. The shape of the dyke and the 
structure in the andesite indicate that the intrusion came from ,a westerly 
direction. 

Inclusions of volcanic rocks were seen ! mile east of the Ontario
Quebec boundary and also in an outcrop on the contact 3! miles east of 
the boundary. At this point an irregular dyke, 8 to 20 feet wide, of pegma
titic granite, cuts contact altered andesite. Near one of the dyke margins 
a corroded inclusion of the andesite, one foot long, was seen. The band
ing in this fragment corresponds in attitude to that in the adjacent country 
rock and this fact seems to indicate that the dyke may have largely formed 
by replacing rather than intruding the volcanics. 

Along the well-exposed contact at the extreme eastern end of the 
granite mass, 4!- miles north of the north boundary of Desmeloizes township, 
many inclusions were seen in the granite within a few tens of feet of the 
granite-greenstone contact. Most of the inclusions are lenticular, 10 to 40 
feet long, and with widths measuring about one-quarter of their lengths. 
These fragments form 10 to 50 per cent of the area of the outcrops studied. 
They show no corrosion of their margins and if banded the banding closely 
parallels that of the country rock. The surrounding granite-normal, 
pegmatitic, or aplitic- sends dykes and stringers into the inclusions. 

One-half and one mile north of these last-mentioned outcrops, numer
ous hornblende-rich inclusions were seen. These for the most part are 
only a few inches in diameter, but some are as much as 3 feet in diameter. 
These inclusions may be remnants of an intrusive older than, but possibly 
related to, the granite. 

One and one-quarter miles northwest of these last-mentioned outcrops, 
at a place 3 miles east of the Ontario-Quebec boundary, is a large outcrop 
mainly composed of a somewhat similar, hornblende-rich rock, but con
taining opalescent quartz. The outcrop is just north of the inferred posi
tion of the volcanic-granite contact and the rock may also be intrusive in 
origin. 

The volcanic rocks adjacent to the edges of the granite body are, in 
places, sheared, and this shearing wherever noted parallels the contact. 

93744-4! 
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This relation is clearly shown for 5 miles along the curving southeastern 
contact. In this distance the shearing changes in strike through 110 degrees. 
The dip is usually vertical or steeply inclined. 

Determinations of the attitudes of the volcanics adjacent to the granite 
body, from a point on the south contact, 2 miles east of the Ontario 
boundary, eastward and northward along an arc for 6 miles, show that the 
flows are vertical and strike parallel with the curving contact. Near the 
north contact, 2 mile~ east of the Ontario boundary, a vertical flow was 
noted that parallels the adjacent granite-volcanic contact. It is probable 
that the flows adjacent to the east boundary of the granite body also paral-
lel the contact. · 

Along the southeastern part of the contact the tops of the flows face 
south or east. The granite mass has, therefore, apparently intruded an 
anticlinal structqre in the volcanics. Owing to the comparatively smoothly 
curving course followed by the granite-volcanic contact it is inferred that 
the contact is essentially vertical for at least some distance below the 
present surface. 

Pajegasque Mass and Small Mass South of It 

Pajegasque mass lies in the area north of Desmeloizes township. 
Pajegasque lake lies largely within this mass and it is after this lake that 
the body is named. The mass and the adjacent volcanics are well exposed, 
outcrops being continuous for long distances. The contact was seen at 
many points and the general line of the contact is closely delimited. The 
body of granite south of the Pajegasque mass is poorly exposed and its 
boundary could not be precisely located. 

From a mile north of Pajegasque lake the northern mass is a light 
coloured granite low in ferromagnesian minerals. The southern part of this 
mass and the smaller separate mass still farther south, are of a darker rock 
which in some respects resembles the Patten Creek mass previously 
described. 

The northern light coloured rock is coarse grained, the individual min
erals in some cases being as much as 8 millimetres in diameter, but usually 
they are aggregates of crushed grains t to -h of the above size. Ovoids 
of biotite averaging 1 inch in diameter were seen in one place a little east 
of the contact. These ovoids were from half a foot to 3 feet apart and may 
be a contact phenomenon. The mineral content of the light-coloured rock 
is approximately 50 per cent feldspar, 45 per cent quartz, and 5 per cent 
mica. In thin section the feldspar is seen to be 80 per cent oligoclase 
(An12 ) and 20 per cent microcline. The oligoclase is usually idiomorphic, 
is zoned, and is much altered largely in the central parts of the crystals. 
The alteration products are small grains and flakes of zoisite, epidote, and 
sericite. The microcline occurs in large crystals and is interstitial to the 
plagioclase. The microcline contains veinlets and tiny lenses of quartz. 
Myrmekitic intergrowths were noticed on the borders of the oligoclase. 
The micas are biotite and muscovite. The biotite is a brown pleochroic 
variety and occurs chiefly in long, shred-like crystals. The muscovite is 
closely associated with the biotite and is similarly developed. Some of 



51c 

the biotite is partly altered to chlorite. Many individuals of the two micas 
have curved cleavage planes. The quartz is allotriomorphic and boun
daries between grains are crenulated. Crushed grains, many of which 
involve adjacent minerals, occur. Inclusions in the quartz are rare. 
Besides the zoisite developed in the feldspars, grains of the mineral appeai· 
to be interstitial. A colourless garnet was noted. Except for the presence 
of muscovite and the general low ferromagnesian mineral ,conteut, this 
granite resembles the granite of the Patten Creek mass. 

The feldspars of the darker rock that forms the southern mass arc 
white or soapy looking. In an outcrop cut by a large diabase dyke the 
feldspars are green and, in places, salmon pink. The quartz is notably 
opalescent; the ferromagnesian constituent is biotite or its alteration 
products. 

Gneissoid banding was not noticed in either mass m1d inclusions ot 
the country rock are rare except towards the centre of the southern mass 
where large greenstone ma-sses, probably roof pendants, were seen. A 
fine-grained, dark rock, probably dioritic in composition, occurs in, plaqes 
along the contact 1and is probably a hybrid contact rock. The adjacent 
volcanics are massive, fine-grained in many places, and on fracture sur
faces have a glistening a-ppearance. Granitic and aplite dykes, mostly 
smal'l, occur close to the edges of the bodies. 

Clermont-Chazel Mass 

A poorly exposed body of albite-biotite granite extends into the 
north parts of the townships of Clermont and Chazel. Its length from 
west to east is 13 miles. Its width towards the west end is probably 
less than 2 miles and is a lobe-like extension of ·a large bodiy extending 
far north of the map-area. The southern margin is heavily drift covered. 

Outcrops within the mass are few, but some ·are large. The rock is 
massive and for the most P'art light coloured because of the white, creamy, 
or slightly greenish feldspar. This feldspar and glassy or opalescent 
quartz and biotite 1are the main constituents. In a few outcrops the feld
spar has 1a reddish cast which gives a pinkish tone to the rock. The grain 
is coarse, averaging 1 ·5 millimetres. 

The studiy of five thin sections shows the rock to be composed of 
from 55 to 70 per cent feldspars, 20 to 40 per cent quartz, and 5 to 15 
per cent ferromagnesfan minerals. The feldspar ranges from al bite (An6 ) 
to albite-oligocl>ase (An1 0 ) and is anhedral. No potash feldspars were 
seen. Some of the feldspar is not twinned and some of these untwinned 
crystals show zoning. Alteration of the feldspar varies from slight to 
very great. The greatly altered feldspars are mats of white mica; zoi
site was noticed in two sections. The reddish feldspars of the pinkish 
variety of the rock are filled with extremely fine particles of hematite 
or limonite probably produced by surface weathering. Some crystals 
show a minute flecked pattern probably related Ito twinning. The quartz, 
glassy or opalescent in hand specimens, is seen in thin section to be 
allotriomorphic and to contain minute inclusions and cavities. Strain 
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and crushing are evident in one thin section. Fine-grained quartz appears 
in veinlets cutting the feldspar. Carbonate is closely associated with 
the quartz veinlets. Aggregates of biotite or what are presumably its 
alteration products, have in most cases a shredd!ed, irregular outline. 
Most of the biotite is much altered ,fo chlorite, and penninite. A lattice 
structure of rutile needles, crossing one another at 60 degrees, occurs in 
some of this secondary penninite. A little zoisite is associated with the 
alteration products of the biotite. A few accessory minerals ·are present 
and are: apatite; zircon, some grains of which are zoned; rutile in fine 
needles; and epidote in allotriomorphic twinned crystals and in irregular 
grains. 

The volcanics near the borders of the mass are for the most part 
sheared, the shearing planes are vertical and parallel the contact. At the 
southeastern corner of the mass what appeared to be a hybrid rock has 
an augen structure, the augens being feldspar and quartz ·and lying in a 
groundmass of chloritic-looking material. 

The rock of this mass differs from the rocks of the three previously 
described masses in its lack of potash feldspar and in the more acid nature 
of the plagioclase, but in other respects the rocks are much alike and 
possibly all four masses are parts of the one batholithic body. 

Desmeloizes-La Reine Masses 

In the western parts of the townships of Desmeloizes· and La Reine 
are three areas of outcrops of granitic rocks separated from one another 
and the adjacent volcanics and sediments by stretches of drift-covered 
country. The three areas of granitic rock may be parts of one mass ex
tending a considerable distance westward into Ontario. The outcrops 
within the three areas are few and small. These exposures show the 
rock to be massive. In the eastern part of the two townships are three 
small, detached areas of outcrops of granitic rocks which on petrographic 
grounds seem to be related to the rocks of the three areas just men
tioned. 

The central part of the northernmost and largest area in western 
Desmeloizes township is occupied by a light-coloured oligoclase-micro
cline-biotite granite. Phases have large phenocrysts of feldspar up to 
1! centimetres in length in a finer-grained groundmass of aggregates 
whose component grains have an average diameter of 1 millimetre. The 
feldspars are white to pale. pink and compose 75 per cent of the rock. 
Biotite forms 10 per cent and quartz 15 per cent of the total mass.. A 
thin section shows the feldspar to be 80 per cent oligoclase (An13 ). 

Microcline and myrmekite, abundant in spots, form 20 per cent. The 
ciligoclase is fairly fresh, is idiomorphic or hypidiomorphic, and some 
crystals show faint zoning. The alteration products are small quantities 
of white mica and a few grains of epidote. The microcline is interstitial 
and fresh. Some of the patches of myrmekite are as much as 1 milli
metre in diameter, are typically developed between the oligoclase and 
microcline, and although usually occurring as embayments in the micro-
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cline the myrmekite also seems, in places, to have developed at the 
expense of the oligoclase. The micas are apparently of three types: a 
colourless mica, uniaxial and negative which may be phlogopite; a colour
less biaxial mica presumably muscovite; and a pleochroic, dark brown
ish green to light green biotite. The colourless micas are euhedral and 
crystallized ahead of the biotite. Quartz is allotriomorphic and shows 
no strain; inclusions are not numerous. The accessory minerals are 
sphene, apatite, zoisite, and epidote. Some of the epidote is zoned and 
may be primary. 

The above-described oligoclase-microcline-biotite granite occupies, 
as already stated, the central parts of the granite area, the periphery, 
a zone approximately 1 mile wide, is of a rock of somewhat different 
composition. It varies from a biotite-hornblende granite to a syenite. 
It is darker in colour than the previously described rock because of its 
higher ferromagnesian mineral cont,ent. Two thin sections of the granite 
phase were studied. In thein feldspar forms 65 per cent to 70 per cent, 
quartz 10 to 25 per cent, and ferromagnesian minerals 10 to 20 per cent 
of the rock. In the syenite. phase the quartz content is lower and that 
-0f the <l'ark minerals is higher. The feldspar is albite-oligoclase (An1 o). 
Microcline is absent, but myrmekitic intergrowths were seen. The ferro
magnesian minerals are biotite and hornblende with usually an appreci
able amount of epidote. The biotite usually predominates over the horn
blende and occurs in equidimensional flakes with ragged edge. Some of 
the mica has altered to penninite. The hornblende is deep green with 
pleochroism from deep green to s,traw yellow. The biotite and horn
blende probably crystallized contemporaneously. Biotite occurs in the 
centres of a few hornblende crystals. Epidote is present in irregular 
grains and euhedral crystals; some of the crystals are surrounded by bio
tite and may have crystallized earlier than this mineral. Quartz is inter
stitial and some of it shows strain. Accessory minerals are euhedral 
sphene, apatite, and pyrite. 

The northern of the two small areas in western La Reine township 
is occupied by an oligoclase-hornblende syenite or diorite containing a little 
quartz and closely resembling the peripheral phase of the larger body just 
described. The southern of the two areas is an oligoclase-biotite-horn
blende granite also like the granite of the peripheral phase of the large 
body described ·above. 

The contact of the larger body, in Desmeloizes township, is intermit
tently exposed for a length of about 1,000 feet. The bordering rocks along 
this contact are highly altered, the commonest kinds being biotite- and 
hornblende-rich schists whose original nature is not evident. Highly altered 
rocks that appear definitely to have been andesite and rhyolite flows are 
interbedded with slaty rocks that are probably altered tuffs. A few dark 
bands, much contorted, contain garnets. The assemblage is cut by numer
ous dykes df granitic rocks which vary from varieties low in biotite to 
others high in this mineral, have a gneissoid structure, and somewhat resem
ble many of the schists. The dykes are usually narrow, are very sinuous, 
and give the impression of having been intruded when the country rock 
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was in a plastic state. The country rock in places is of the nature of a 
banded gneiss probably due to replacement by granitic material, along 
bedding or structural planes. Minor faults cut many of the dykes. Many 
of the outcrops of the volcanics and associated rocks are rusty at the sur
face and trenches on the property of the . La Reine Mines, Limited, have 
disclosed small amounts of pyrite, pyrrhotite, sphalerite, galena, and ohal
copyrite, disseminated or associated with quartz and usually in graphite
rich slates. 

South La Reine Mass 

Along the south edge of the map-area, in range III, La Reine town
ship, is an area 1 mile wide and 5 miles long of albite granite which is the 
northern extension of a mass 6 miles long east and west and 4! miles wide 
called by Buffam the La Reine batholith. This mass is poorly exposed in 
small, scattered outcrops. 

The rock has a faint gneissoid structure, is medium to coarse grained, 
and light grey to pink. It is composed of from 55 to 70 per cent feldspar, 
15 to 30 per cent quartz, and 3 to 10 per cent ferromagnesian minerals. 
Practically all the feldspar is believed to be albite. Some of the feldsp3r 
is much altered, especially the central parts of individuals, to white mica 
with some epidote and possibly may be more basic than albite. The plagio
clase occurs in euhed:ral or hypidiomorphic grains having a diameter of 
1 mm. A little interstitial, fresh microcline and a few myrmekitic inter
growths were seen. The feldspars show little or no crushing. Much of 
the quartz is in lenticular masses 1 centimetre long and lying parallel with 
the foliation of the rock. The quartz for the most part is coarsely granular 
and shows wavy extinction. Some quartz grains with sutured boundaries 
are interstitial and may be secondary. The biotite is strongly pleochroic 
from dark brown to straw yellow and much of it is altered to chlorite. 
Most of the flakes are irregular or feathery, show bending, and in some 
cases are interstitial to the feldspar. The flakes vary in size from t inch 
to minute specks. Some euhedral flakes of white mica are associated with 
the biotite; this mica is uniaxial and negative and is probably a colourless 
phlogopite. Epidote in places forms half the ferromagnesian mineral con
tent, much of it is euhedral and penetrates the biotite flakes. Zircon, 
sphene, and apatite are accessory. 

The northern contact of the mass closely conforms to the direction 
of shearing in the adjacent volcanics. 

La Sarre Mass 

In the southwest part of the map-area is a body of granite 10 miles 
long east and west and 3! miles wide at the western end. It is the northern 
part of a mass extending 3 miles south of the south boundary of the map
area. Outcrops are numerous and some are large. 

The mass, within the map-area, is mainly a dark hornblende syenite or 
quartz syenite varying in composition and texture. A light coloured, gran -
itic phase occurs in a large outcrop, near the northwest extremity, in the 
north part of range V, lots 21-25. In this outcrop is a quarry from which 
is being obtained the rock for the La Sarre church. 
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The syenitic rocks are cut by dark dykes of granodiorite and rock 
similar to the granodiorite is cut by granite dykes. The granodiorite of the 
dykes is porphyritic in places, the phenocrysts being feldspar. A gabbroidal 
phase was seen in the southeast part of the area. The relationships of the 
various rock types are not at all clear. · 

The granite phase seen, as already stated, in the large outcrop in the 
northwest part of the mass, is a whitish pink, coarse-grained, porphyritic 
albite-hornblende granite composed of 80 per cent feldspar, 15 per cent 
quartz, and 5 per cent ferromagnesian minerals. The phenocrysts are large 
albite (An6 ) individuals up to 2 centimetres in length and they lie in a 
groundmass of l to 2 millimetres grain, composed of hypidiomorphic 
albite, euhedral hornblende, some microcline, and allotriomorphic quartz. 
The albite of the large phenocrysts but not of the groundmass is zoned. 
Some of the crystals are crushed. The microcline occurs, in part, as irregu
lar patches in the centre of albite phenocrysts. Some microcline crystals 
partly occupy bays in albite and contain small crystals of albite and irregu
~ar ,1·emnants of albite grains which have the same orientation as the 
adjacent larger albite individuals. The relationships strongly suggest re
placement of the albite by microcline. Other grains of microcline are inter
stitial to the albite. No myrmekite was seen. The albite is not altered. 
The microcline is filled with dust-like particles giving it a cloudy appear
ance. The chief ferromagnesian mineral is a euhedral hornblende with low 
birefringence, which is pleochroic from blue green to a light dirty green 
to' almost colourless. It is, apparently, a soda hornblende. It is not 
altered. It holds inclusions of plagioclase. The accessory minerals are 
titanite and epidote. · . 

The dark syenitic phase varies as regards the quantities of ferromag
nesian minerals present and, in grain, varies from 8 mm. to 2 mm., the latter 
dimension being about the average. The rock is in part faintly gneissoid, 
particularly so in the western part of the mass in lots 30-33, ranges II-III, 
La Sarre township. The gneissoid structure there strikes north 50 degrees 
west parallel with the structural trend of the Keewatin. Inclusions of 
medium to fine-grained, basic rocks, which are probably fragments of the 
intruded volcanics, occur locally in the marginal part of the mass. The 
inclusions are dioritic looking, and may be related to the dioritic masses 
in the area. 

The feldspar of the syenitic phases is predominately hypidiomorphic 
albite or oligoclase, altered in spots within individuals to a mat of flakes 
of white mica and small grains of epidote. Microcline in varying, much 
smaller, quantities has interstitial relationships, but shreds of plagioclase 
are present within some individuals. Myremkitic intergrowths are com
mon. The relative amounts of the two feldspars are variable. Interstitial 
quartz, much of which shows granulation, is present and forms 10 per cent 
or less of the rock mass. The chief ferromagnesian mineral is a fresh, dark 
green, pleochroic hornblende in which bleb-like inclusions of quartz are 
common. Associated with some of the hornblende are flakes of a strongly 
pleochroic, brown to straw yellow, biotite, and grains, usually irregular, of 
slightly pleochroic epidote. The accessories are apatite, titanite, and mag
netite. A little secondary calcite occurs in some plagioclase individuals. 
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The schistosity in the volcanics bounding the granitic mass closely 
parallels the inferred course of the contact. The granitic body apparently 
lies within a north-pitching, anticlinal area in the volcanics. Its north edge 
is close to and parallels the synclinal axis of the Desmeloizes sedimentary 
band. 

M akamik Mass 

A small area of granodiorite and related rocks occurs along the south
western shore of lake Makamik. It is a northwestern extension of the 
Robertson Lake batholith which extends 15 miles southeast of the map-area 
and widens to a breadth of 6 miles. Within the map-area outcrops are 
few except on the lake shore. 

The northwestern end of the part of the mass lying within the map
area is a medium-grained, light pink, oligoclase granite, low in ferromag
nesian minerals. Hypidiomorphic oligoclase (An12 ) forms 65 per cent of the 
rock and is largely altered to a mat of white mica holding a small amount 
of chlorite and some grains of epidote. No microcline was seen. Quartz 
forms 25 per cent of the rock; many of the grains have intricate sutured 
boundaries; gas inclusions are common. The remaining 10 per cent of the 
rock is largely epidote in large, irregular grains, with which are associated 
minor amounts of white mica, chlorite secondary after biotite, and a little 
green pleochroic hornblende. Titanite occurs in large grains. A little 
secondary carbonate is present. 

In range III, lots 26-28, the granodiorite holds inclusions of :hornblende 
diorite with a ferromagnesian mineral content of 75 per cent, whereas the 
granodiorite in this locality has 50 per cent. A pyroxenite in this same 
outcrop seems to be related to the granodiorite and diorite. Elsewhere 
blocks and shreds of blocks of hornblendic rock were seen. · 

A small outcrop .of massive granite was seen in lot 9 just south of 
range line IX-X, Royal-Roussillon township. The rock closely resembles 
the acid phase of the Makamik mass as described above except that a little 
microcline is present. 

Quartz Diorite 

Quartz diorite, in ranges VIII to X between lots 16 and 35, La Sarre 
township, forms a body 4 miles long and 1~ miles wide, trending parallel 
with the general strike of the neighbouring sediments and volcanics. Within 
this mass as mapped are considerable areas of highly altered basic vol
canics which are difficult to differentiate from the diorite. A second body 
of diorite is close to the north short of lake Makamik in lot 20, range 
VIII, to lot 28, range VII, Royal-Roussillon township. It is li miles long, 
trends northwesterly like the first-mentioned mass, and also holds shreds 
of greenstone. Dykes and small bodies of quartz diorite outcrop between 
these two larger bodies, notably in lot 45, range IX, and lot 48, range IX, 
La Sarre township. Hornblendite phases occur in lots 7 to 10, range VIII, 
Royal-Roussillon township. 

The quartz diorite varies in colour with the varying hornblende con
tent, but is usually blackish with a greenish cast. A lighter coloured phase, 
studied under the microscope, has a grain of about 2 millimetres and is 
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composed of about 65 per cent plagioclase, 25 per cent hornblende, and 
10 per cent quartz. A finer, darker phase has a grain of 0·3 millimetre and 
is composed of about 25 per cent plagioclase, 60 per cent hornblende, and 
15 per cent quartz. The feldspar is much altered, but parts of some crystals 
are still of fresh feldspar and fresh, untwinned grains are common in the 
finer-grained parts of the rock. The feldspar is oligoclase-andesine (An30 ). 

The hornblende is undecomposed, blue-green to pale yellow-green, l'md occurs 
in irregular, ragged crystals many of which contain blebs of quartz and 
some of which show pleochroic haloes around minute inclusions. The horn
blende much resembles that found in the granites of the map-area. Acces
sory amounts of brown biotite, epidote, sphene, calcite, and, in some 
examples, pyrite, are present. 

No direct evidence was obtained of the relative ages of the quartz 
diorite and the granites, but, on petrographic ground, the quartz diorite is 
believed to be closely related to at least some of the granite masses. Basic 
phases of the granite masses, such as the Desmeloizes masses and the La 
Sarre mass, have a slight petrographic resemblance to the diorite. 

Latm· (?) Granite 

A mile and one-half north of Dupuy village, on the south part of lot 
36 just east of the north-south road, a large outcrop of a north-south gabbro 
dyke is cut by a granitic dyke 1 to 2-k inches wide and exposed for a length 
of 35 feet. In one of the wide parts of the dykelet, angular fragments of 
the gabbro lie in the granitic material. Two miles south of Dupuy village, 
on the north part of lot 48, range XI, a finer-grained dyke of granitic 
material cuts the same north-south gabbro dyke and al.so the adjacent gab
broidal volcanics. This dyke is 4 inches wide. Dykelets of the same 
granitic rock cut the gabbro dyke at other points in this vicinity. 

A thin section of the narrow granitic dyke cutting the gabbro dyke 
south of Dupuy shows the rock to be an aplite having a grain of 0 · 5 to l · 0 
millimetre and is composed of 30 per cent plagioclase, 60 per cent quartz, 
and 10 per cent ferromagnesian minerals. The feldspar is al bite (An9 ), 

occurs in hypidiomorphic, stumpy laths and is considerably altered to 
dust-like particles of white mica, epidote, and zoisite. The quartz has 
been one of the last minerals to crystallize and contains inclusions of albite 
laths, ferromagnesian minerals, and iron ore. The ferromagnesian minerals 
are zoisite and chlorite. The zoisite is colourless and occurs in irregular
shaped, small grains many of which have a radiating structure indicated by 
a black cross when the material is viewed with crossed nicols. The chlorite 
is probably secondary after hornblende. Accessory grains of sphene and 
of what is probably titaniferous magnetite are present. 

The gabbro dyke cuts granitic dykes believed to be off shoots· of a 
granite mass in northeastern La Reine township, it also cuts the mass of 
granite in south La Reine. The gabbro dyke is, therefore, younger than 
t hese two granite masses. The two small dykes that cut the gabbro dyke 
are, therefore, also younger than the two granite masses mentioned. They 
were intruded after the solidification of the gabbro dyke and, since the 
gabbro dyke is one of the youngest rocks of the district and may be of 
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post-Cobalt age, they are, so far as known, the youngest igneous rocks, and 
may indicate a comparatively, very late granite invasion. However, since 
there does not seem to be any granitic body in their vicinity to which they 
might be attributed it is possible, perhaps probable, that the granitic dyke
lets are later differentiates of the gabbro magma which gave rise to the 
north-south gabbro dyke. 

PERIDOTITE 

A 6-foot dyke of altered peridotite cuts volcanics on lot 50, range IX, 
La Sarre township. The dyke strikes north. No other peridotite body 
was found within the map-area. The peridotite displays the typical 
white weathering usual with these rocks and the weathered surface has 
the characteristic soapy feel. Close inspection of the weathered surface 
shows the rock to be composed of angular grains, from 1 to 3 millimetres 
in diameter, separated from one another by paper-thin, dark partings. 
In rthin section nearly every grain is seen to be fibrous, colourless serpen
tine having a blue-grey interference colour. The centres of some of the 
grains are yellow-brown fibres of what is possibly chlorite. Magnetite 
occurs in iregular grains up to 0·3 millimetre in diameter. The partings 
between the grains have a fairly unifo\·m width of 0 · 15 millimetre and arc 
composed of carbonate probably ferruginous. There seems to be little 
doubt that the rock is a highly altered peridotite. In the district to the 
south, similar dark rocks cut a granodiorite mass. The dyke found in 
La Sarre township cuts volcanics, but may also be younger than some or 
all of the granitic masses in the map-area. 

DIABASE DYKES 

There are numerous diabase dykes within Desmeloizes area and they 
are divisible into two groups; those S'triking north-south and those striking 
northeast-southwest. It is considered that the two groups are of different 
ages. Each is divisible into two divisions, differing petrographically. A 
considerable number of dykes were found, but it is certain that others 
remain undiscovered. 

North-South Group 

Abana Dyke. A north-south diabase dyke cuts the ore zone in the 
Abana mine and hence has been named the Abana dyke. Two sections 
of this dyke were traced and mapped. A northern section was traced for 
nearly 3 miles from the north boundary of Desmeloizes township at lot 
post 45-46, south to the centre of range VIII on lot line 43-44. Southward, 
beyond this, the country for a distance of 8 miles is largely drift covered 
and outcrops of the dyke were not found. Commencing in the south part 
of lot 46, range X, La Reine township, the dyke was traced in numerous 
outcrops for 8 miles to lot line 48-49, range II, La Reine township. Twenty 
miles south of the south boundary of the map-area, a north-south dyke 
has been traced from a point on the south half of the Montbray-Duprat 
township boundary ,southward into the northwest corner of Boischatel 
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township where it swings southeasterly and continues for 5 miles to near 
the north edge of an area of Cobalt strata. This southern dyke is similar 
petrographically to the Abana dyke and may be a continuation of it. If 
so, the dyke has a length of at least 55 miles. 

The southernmost outcrop of the north section of the Abana dyke is on 
lot line 43-44, range VIII, Desmeloizes township, .and there the dyke is about 
150 feet wide. Drilling on the Abonde, Abana, and Abaco properties has 
indicated its presence, under heavy drift, over ·a length of 3 miles, north to 
the north boundary of Desmeloizes township. On the Abonde property 
drilling near ·the west boundary of the north half of lot 44, range IX, shows 
that the dyke there strikes north and that it is covered by 80 or more feet 
of drift. To the north, on the Abana, the underground workings intersect 
the dyke on the 300-foot level where it has a width of 190 feet and a strike 
.a lii:ttle east of north. On the Abaco property, the dyke was penetrated by 
drilling on the north boundary of Desmeloizes township. North of this 
point, the country is largely drift covered and the dyke was not recognized. 

At lot post 38-39, range line VIII-IX, Desmeloizes township, about 
one mile west of the Abana dyke, a diabase dyke 12 to 15 feet wide cuts 
greenstone and strikes north 30 degrees east. The dyke resembles the 
Abana dyke and is probably of the same age. The Abana dyke varies 
somewhat in appearance, but is generally dark with a greenish cast, coarse 
grained in its central parts, and fine grained at the margins. It is dis
tinguished from the other gabbro or diabase dykes found in the area by 
the presence of a porphyritic texture. The phenocrysts are irregular
shaped, greenish feldspar aggregates which form from 5 to 15 per cent of 
the rock and have a diameter of as much as 1 inch. These aggregates 
occur not only in the central part of the dyke, but also in its chilled 
margins. 

Under the microscope the phenocrysts are seen to be composed of more 
than one individual of plagioclase feldspar, generally idiomorphic, but with 
their outlines in places modified, since, apparently, the final stages of 
growth were contemporaneous with the growth of the minerals of the 
groundmass, for the small plagioclase crystals of the groundmass are idio
morphic in some places where parts of them are involved in the margin 
of one of the phenocrysts. The augite is interstitial, holds small, euhedral 
plagioclase crystals of the groundmass and in places shows a ·sinuous bound
ary against the plagioclase phenocrysts as if the stages of crystallization 
had overlapped. 

The plagioclase phenocrysts are considerably altered. The unaltered 
parts are labradorite (An5 5 ), as also are the feldspars of the groundmass. 
The alteration has, for the most part, resulted in the product.ion of brown 
patches of dust-l*e material largely of zoisite with some epidote and 
irregular flakes of what is probably white mica. The alteration resembles 
that described by T. C. Phemister as occurring in the plagioclase of the 
Cobalt diabase silJ.1 In a section of a specimen taken from the dyke, 12 
feet from its western margin, on the 300-foot level of the Abana, veinlets 
of chlorite traverse some of the phenocrysts and separate perfectly fresh 

•Phemister, T. C.: "A Comparison of the Keweenawan Sill-Rocks of Sudbury and Cobalt, Ontario"; Roy. 
Soc. Canada, vol. XXII, pt. 2, sec. 4, p. 147. 
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parts of the feldspar from altered parts. The chlorite veinlets seem to 
have limited the areas of alteration and, therefore, appear to have been 
introduced before alteration took place. 

The groundmass has a diabasic texture. Laths of labradorite (An5 5 ) 

form, on an average, 50 per cent of the groundmass and have perfect 
euhedral forms, from 0 · 2 to 0 · 4 millimetre wide and '1 to 2 · 5 millimetres 
long. Most of them show a little alteration in patches and secondary 
material resembling that seen in the phenocrysts. White mica and chlor
ite are present in other parts of the crystals. Augite, probably diopside, 
is interstitial to the feldspar, is pale of colour, non-pleochroic, and forms 
40 to 45 per cent of the groundmass. The augite is not much altered, but 
in parts shows a salite structure which gives it the appearance of being 
altered. In other parts it is altered to strongly pleochroic green horn
blende. Aggregates of strongly pleochroic brown biotite, chlorite, and mag
netite are present and may be largely secondary after augite. The augite 
is probably titaniferous, as leucoxene grains appear around some of its 
margins. Some of the leucoxene grains have diameters of 1 millimetre, 
are embayed and bear inclusions, and probably formed during the earliest 
stages of crystallization. The leucoxene forms from 1 to 2 per cent of 
the rock volume. Quartz and micropegmatite form from 3 to 10 per cent 
of the rock volume and were the last materials to crystallize. The feld
spar of the micropegmatite was, in one case, determined to be andesine 
(An3 6 ) ; most of it is much altered and in one case it was completely 
replaced by chlorite. The accessory minerals are small needles of apatite 
more abundant in the micropegmatite than elsewhere, a little pyrite usually 
in irregular grains, and magnetite. 

A section of a specimen from the chilled margin of the dyke where 
it is in contact with rhyolite on the 300-foot level of the Abana shows 
labradorite (An5 5 ) phenocrysts similar in composition and size to the feld
spar of the groundmass of the coarser central part of the dyke. The feld
spar phenocrysts are not altered. There are also rounded phenocrysts of 
the same sizes as the feldspar phenocrysts, of colourless, twinned diopside 
like that in the coarser parts of the dyke. The groundmass is extremely 
fine and is dark in colour, due largely to the presence of 30 per cent of 
iron ore. The rest of the ground is a matt of, probably, plagioclase and 
brown biotite. The plagioclase phenocrysts are oriented parallel with the 
contact. Several broken phenocrysts are present. Apparently the feld
spars had crystallized before intrusion. Rounded fragments of the rhyolite 
of the wall-rock occur in the chilled contact. Most of them are surrounded 
by a rim of white mica. 

The line of contact between dyke and the rhyolite country rock is 
minutely crenulated. Intervening between the dyke and the rhyolite ilS 
a reaction zone, 2 mm. wide, which for a tenth of its width against the 
dyke is composed of fine-grained white mica, the composition of the rest 
of the zone is difficult to determine but apparently holds a high percentage 
of white mica and zoisite. A bleached zone 2 millimetres wide, and brown 
in colour, forms the outer margin of the dyke and within it the augite has 
altered to ziosite. The chilled contact against rhyolite is 0·5 cm. wide, but 
against the ore on the 300-foot level on the Abana mine, it is 5 cm. wide. 
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The dyke close to the ore is in many parts impregnated with fine-grained 
pyrite some of which occurs in stringers less than 0·5 mm. wide. The sul
phide, evidently, was acquired at the time of intrusion, from the pyrite
rich body, for the increased width of the chilled margin presumably resulted 
from the pyrite being a better conductor of heat than the rhyolite and 
thus being evidence that the dyke was intruded after the sulphide ore
body had formed. 

The Abana dyke in most places displays an irregular jointing which 
has produced blocks 1 to 4 feet thick. Most outcrops project above the 
adjacent greenstone or granite, but on the Abana property the dyke has 
been found by drilling to follow a drift-filled depression probably aver
aging 80 feet in depth. In the north half of lot 44, range IX, Desmeloizes 
township, where drilling indicates that the dyke is covered by 80 feet of 
drift, greenstone outcrops in a prominent ridge 150 feet east of the dyke. 
The differential erosion of the dyke in this vicinity may have been largely 
glacial, the rock being easy to pluck owing to the jointing and, possibly, 
erosion was accelerated as the result of the existence of a strong, vertical 
fault cutting the diabaise dyke and seen on the 300-foot level of the Abana 
mine 80 feet east of the west edge of the dyke. The fault zone is 8 feet 
wide and filled with brecciated diabase and gouge-like material. 

Other North-South Dykes. Besides the Abana dyke three, or, pos
sibly, four other north-south striking quartz diabase dykes were seen. 
Three and a half miles east of the Ontario-Quebec 'boundary and extend
ing between points respectively ! and 2! miles north of the north bound
ary of Desmeloizes township, is a well-exposed dyke 60 to 120 feet wide. 
In La Sarre township from range II to range VIII and 1ess than 2 miles 
east of the west boundary of the township, are six outcrops of diabase 
which are believed· to be parts of one or, possibly, of two dykes striking 
north-south. In Clermont township in lot 5, range line I-II, a dyke 
outcrops that probably also strikes north-south. 

These three or it may be four dykes show an ill-defined, blocky 
jointing. They have narrow, chilled margins 0·5 centimetre or so wide 
and for a few feet away from the margins gradually increase in size of 
grain until the normal coarse-grained central part is reached. Fine
grained dykelets, 2 inches or so wide, branch from these dykes. 

These dykes resemble the Abana dyke, but lack the large pheno
crysts of feldspar except in one outcrop where one phenocryst was seen. 

Northeast-Southwest Group 

Quartz Diabase Dykes. Quartz diabase dykes striking northeast
southwest were recognized in two parts of the map-are&,. Outcrops believed 
to belong to seven such dykes were found in the northwest part of the area 
and to five in the eastern part. 

One of these dykes in the northwest part of the area north of Desme
loizes township was traced by intermittent outcrops over two sections . 
situated, respectively, south and north of the Patten Creek granite mass. 
The gap between the two sections, within the Patten Creek granite mass, 
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was not traversed. In the southwestern section, this dyke widens from 
60 feet in its southernmost exposure to 170 feet in its northernmost out
crops; in the northeastern section the width is about 180 feet. 

Outcrops of what may be one diabase dyke about 20 feet wide were 
found at long distances apart over a distance of 3! miles, commencing 
at a point 3! miles east of the Ontario boundary and 2-i miles north of 
the north boundary of Desmeloizes township and extending to a point 
t mile north of the west end of Pajegasque lake. 

A dyke approximately 180 to 300 feet ·wide crosses the north bound
ary of Desmeloizes township at lot 25. It was traced by intermittent 
outcrops for 4-i miles northeasterly and 2 miles southwesterly. It pos
sibly extends at least 3 miles farther southwesterly if a poorly exposed 
outcrop in range VIII, Desmeloizes township, is of the same dyke. This 
dyke is cut by a north-south diabase dyke in lot 26 on the north bound
ary of Desmeloizes township. It appears to be displaced by a fault in 
lot 16, range IX, Desmeloizes township. 

An isolated outcrop of quartz diabase supposed to belong to the 
dyke group und~r discussion occurs in a drift-covered area on the north 
part of lot 36, range V, Desmeloizes township. 

What is believed to be a single large dyke, 200 feet to 600 feet wide 
and at least 21 miles long, runs in a northeasterly direction across the 
northwest corner of La Reine township, southeast corner of Desmeloizes 
township, and the north part of Clermont township. Outcrops of this 
supposedly single dyke are not numerous. Faulting is suggested by the 
relative positions of different sections. 

The edges of the dykes are chilled. Within a few millimetres from 
the edges, the rocks are fine-grained, grading rapidly into a coarse middle 
phase. The large dykes are quite coarse in the centre, the grain reach
ing 6 millimetroo. The margins of all dykes and the whole width of 
dykes 50 feet or less wide, usually show a diabasic texture which is not 
as evident in coarser phases. The rock is fresh looking, dark, with a 
greenish cast. The composition as indicated by four thin sections is 
approximately 45 to 65 per cent plagioclase, 30 to 50 per cent ferro
ma:gnesian minerals, 1 to 15 per cent quartz and micrographic inter
growths, 1 to 3 per cent accessory minerals, magnetite, biotite, apatite, 
and pyrite. The piagioclase is labradorite (An60 ) and in the finer
grained phases occurs in idiomorphic laths. In the coarser phases the 
feldspar is also idiomorphic, but does not tend to occur with as pro
nounced ophitic relationships to the augite as in the finer-grained varie
ties. The coarser phases are rather gabbroidal than diabasic in texture. 
About one-half of the feldspars are altered in spots to aggregates of white 
mica flakes. A little epidote and zoisite and, more rarely, a little chlorite 
occur in the. feldspa:r. The original ferromagnesian mineral was, appar~ 
ently, allotnomorphw, now much altered, augite much of which has a 
striated appearance, and a non-pleochroic, light yellow-brown colour. 
Strongly pleochroic, pale yellow-green to blue-green hornblende, prob
ably largely secondary, also occurs. Areas of serpentine are present. 
Quartz occurs in allotriomorphic grains and as part of micrographic inter-
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growths of quartz and a mineral now replaced by chlorite. The grain 
of the micrographic intergrowths is usually quite fine. Magnetite, prob
ably largely secondary after augite, occurs in aggregates of grains with 
some associated chlorite and biotite. A few euhedral grains of magne
tite are probably primary. A little biotite is associated with the horn
blende and may be primary. Grains of titanite are present and also a few 
euhedral, slender prisms of apatite. A few grains of pyrite occur in 
some sections. 

Olivine Diabase Dyke. A few outcrops in southern Desmeloizes 
township indicate the presence of an olivine diabase dyke extending from 
lot 5, range II, to lot 54, range line V-VI. What may be a continuation 
of the same dyke occurs at the south end of lot 10, range VI, Clermont 
township. Where best exposed, the dyke strikes north 70 degrees east. 

The olivine diabase has a grain of about 5 millimetres. The dia
basic texture is prominent, the lath-shaped feldspar crystals plainly pene
trating the dark ferromagnesian minerals. The rock is composed of 
about 55 per cent feldspar, 20 per cent olivine, 20 per cent augite, 5 per 
cent magnetite, 2 per cent apatite, and minor amounts of alteration pro
ducts. The feldspar is andesine-labradorite (An5 0 ). It occurs in lath
shaped, idiomorphic individuals penetra.ting the pyroxene. About 3'.0 
per cent of the feldspar individuals are altered in patches to minute 
flakes of white mica. The olivine occurs in large grains and is allotrio
morphic, having crystallized later than the feldspar but earlier than the 
augite. The mineral is colourless or slightly greenish and is slightly 
altered to serpentine usually associated with a little fine-grained iron ore, 
probably magnetite, and a little red biotite. The alteration follows frac
tures or lies at the borders of the crystals. The augite is perfectly fresh, 
light purplish, slightly pleochroic, and apparently, is titaniferous. It occurs 
in large grains and crystallized later than all the constituents except bio
tite. The magnetite occurs in grains up to 2 millimetres in diameter, many 
are idiomorphic; it apparently crystallized at about the same time as the 
olivine. The apatite occurs in stumpy and also in long crystals many of 
which measure 3 millimetres. A little red 'biotite, apparently secondary, 
occurs about the borders of the magnetite grains and in and about the 
olivine crystals. Much of this mineral has been altered to pale green 
chlorite. 

Age 

The Abana dyke resembles dykes which in eastern Ontario have been 
proved to be older than the Cobalt series.1 

The Abana dyke does not seem to have suffered east-west faulting, 
whereas the northeasterly trending quartz diabase and olivine diabase 
dykes have apparently been displaced by faults some of which may strike 
southeast. This not very reliable evidence indicates that the Abana and, 
presumably, the other north-south dykes are younger than the northeast-

1Cooke, H. C.: Geo!. Surv., Canada, l\Iem. 115, p. 33 (1019). 
Miller, W. G.: Can. Min. Jour., vol. 41, p. 298 (1923). 
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edy trending quartz diabase dykes. That the north-south dykes are the 
younger is further indicated by the fact that in one locality, as reported 
by Mr. J. J. Caty, manager of the Abbey Mines, Limited, a north-south 
dyke cuts a quartz diabase dyke striking northeasterly. 

It may be that the fresher looking, olivine diabase dyke is younger 
than the quartz diabase dykes. This is the age relationship found for 
these two types of dykes in various parts of Ontario, 1 but there they are 
post-Cobalt in age. 

The relative age of the olivine diabase to the north-south non-porphy
ritic dykes or Abana dykes is not known. 

The following tentative age relationship of the various dykes is made, 
although it is admitted that the only two dykes whose relative age is known 
·are the northeast-southwest quartz diabase dyke and the younger north
south non-porphyritic quartz diabase dyke. From older to younger they 
are: Abana dyke, quartz diabase dykes, north-south, non-porphyritic, dia
base dykes, and olivine diabase dykes. Although put apart on petro
graphic grounds it is very probable that the Abana dyke and the north
south non-porphyritic dykes are of the same age. Also it may be possible 
that the olivine diabase dyke may be older than the north-south non-por
phyritic dykes. 

DESCRIPTIONS OF MINERAL PROPERTIES 

ABANA MINES, LIMITED 

The Abana Mines, Limited, controls 600 acres in the north part of 
Desmeloizes township, Quebec, comprising lots 44 and 45 and the south 
halves of lots 38 to 43 inclusive, range X, and the north halves of lots 46 
and tf7, range IX. A shaft has been sunk and most of the work done on 
the south half of lot 44. The mine is 11! miles north of the village of 
Dupuy on the Canadian National railway. From Dupuy there is a good 
automobile road for 2! miles, beyond which for 9 miles is a road good in 
winter but only fair in summer. 

Up to the end of September, 1928, the shaft had been sunk 315 feet, 
about 1,800 feet of drifting and crosscutting had been completed on the 
300-foot level, and stations had been cut at the 100 and 200-foot levels. 
Two thousand feet of diamond drilling had been done from the 300-foot 
level. Considerable trenching, chiefly on lots 44 and 45, had been per
formed, and a surface plant and various buildings built. 

The property when owned by the Canadian Exploration Company of 
Amos, Quebec,2 had been visited by the writer in October, 1925. Up to 
that date, work consisted of stripping and trenching. The main mineral 
showing was near the site of the present shaft. 

The Abana shaft is on the eastern flank of a ridge extending nor.th
easterly. The shaft lies half a mile from the top of the ridge. Northwest 
from the shaft the ground rises 90 feet in a distance of 700 feet, to the 

•Collins, W. H.: Geo!. Surv., Canada, Mem. 95, p. 101 (1917). 
•Gcol. Surv., Canada, Sum. ltept. 1925, pt. C, pp. 78-81. 
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southeast it falls 40 feet in the same distance. The surface in the immedi · 
ate vicinity of the shaft, both up and down hill, is broken by gulleys. 
Above the shaft the gulleys are 10 to 15 feet deep, below some are 30 feet 
deep, and the surface, on the whole, is more irregular. 

General Geology 

Natural rock outcrops are confined to an area about 200 feet broad 
and extending west from the shaft for 600 feet. The drift over this arcn 
averages 2 to 5 feet in depth and consists of unassorted morainal material 
containing boulders up to 2 feet in diameter. East and southeast of the 
shaft, the drift cover increases in thickness until at 350 feet east of the 
shaft, it is probably thicker than 100 feet. At one place, · 490 feet east
southeast from the shaft, the drift is more than 170 feet thick. Farther 
east the thickness decreases and in trenches situated 1,000 feet east-south
east of the shaft, the bedrock in places was reached at depths of 4 to 10 
feet. The drift east of the shaft is a fine sand containing small quantities 
of clay. In places the sandy material is bedded. 

The rocks exposed at the surface and underground, and revealed by 
diamond drilling, are Keewatin volcanics and associated sediments, feld
spar porphyry dykes, a quartz-albite granite dyke, and a porphyritic 
quartz diabase dyke (the Abana dyke). 

The volcanics are chiefly flows of fine-grained rhyolite and porphy
ritic rhyolite, but more basic varieties occur. The flows strike at 115 
degrees and dip at probably 80 degrees to 85 degrees, to the north. From 
evidence gathered elsewhere, the flows are believed to face the south. The 
sediments recognized are mostly andesitic tuft's difficult to distinguish from 
sheared flows. Five hundred feet north of the shaft trenching disclosed 
small thicknesses of slate and impure quartzites, largely carbonated and 
replaced in varying degrees by fine-grained quartz much of which is closely 
associated with the iron-rich carbonate. 

Over the limited area of natural outcrops extending west and south 
from the shaft, all the volcanic rocks are sheared and the sediments of 
the north end of the area are greatly sheared, so that they are in paper 
thi;n laminm. The planes of shearing strike at 110 degrees to 126 degrees 
and dip at 80 to 85 degrees north. 

The volcanics exhibit three types of alteration, sericitization, silicifica
tion and carbonatization, and chloritization. Sericitization is most wide
spread and is most marked in the strongly sheared rocks. These are very 
light coloured, have a silky lustre on cleavage faces, and in many places 
contain individuals of green chlorite 1 to 2 millimetres long. The rocks 
are very fine-grained, the grain being 0·01 to 0·03 millimetre. The con
tent of the various minerals varies greatly. Quartz predominates, but 
wisp-like flakes of sericite occur nearly throughout the rock. The chlorite 
individuals have ragged ends and are clinochlore in many instances, 
replaced in part by quartz and calcite. Calcite is commonly present in · 
considerable quantities. Rutile and iron ore occur in places. Sulphides 
are absent from most of the rock, but do occur near the ore deposits. This 
type of alteration is probably the most wide~pread near the ore-bodies. 

93744-5! 
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Hocks affected by the above described type of alteration grade imper
ceptibly into others in which the chlorite content is high. In these rocks 
the chlorite occurs in radiating and in fine granular masses. Quartz, seri
cite, and carbonate occur in varying but subordinate proportions. 

The effects of silicification and carbonatization are well displayed by 
the rocks in the crosscut extending north from the shaft and also, in varying 
degrees, by rocks found elsewhere. The schistose volcanics and sediments 
m;e replaced, in a varying degree, along the planes of schistosity, by 
elongated, lens-like bodies 0 · 5 to 5 mm. long, of fine-grained quartz and 
carbonate. Most of these lenses have a grain of 0 · 03 millimetre and con
sist of 50 per cent quartz and 50 per cent calcite with occasional flakes 
of chlorite. The lenses are sharply bounded against the enclosing sericite 
schist which, for the most part, is composed of about 80 per cent sericite, 
10 per cent quartz, and 10 per cent chlorite with occasional cubes of 
pyrite. 

Feldspar porphyry dykes cut the volcanics at various points. Ten 
narrow dykes, t to 2 feet wide, cut volcanic agglomerate 1,050 feet west 
of the shaft. The dykes strike 115 degrees and dip vertically. One dyke 
cuts the planes of shearing at an acute angle. The volcanics here are 
also partly replaced by materials from the porphyry, as is the case in an 
outcrop 200 feet west of the shaft. A diamond drill hole drilled at 
an angle of 45 degrees, southward from the 300-foot level a few feet east 
of the Abana dyke, intersected a section 200 feet wide containing five 
feldspar porphyry dykes, 1 to 6 feet wide, other similar dykes a few inches 
iVide, and about 150 feet of fairly basic volcanics partly repiaced by 
materials from the poi·phyry. In an outcrop bearing of 14 7 degrees and 
1,700 feet from the shaft feldspar porphyry is exposed over a breaath of 
70 feet. It contains shreds of greenstone and neighbouring greenstone is 
partly replaced by porphyry materials. 

Although the feldspar porphyry dykes have sharply defined edges, they 
do not have chilled margins. The rock is porphyritic, the phenocrysts are 
2 to 3 mm. in diameter, are of plagioclase feldspar and of quartz, and form 
about 45 per cent of the rock volume. The groundmass has a grain of 
about 0 · 03 millimetre and is composed of quartz, feldspar, and sericite, 
with some carbonate. The composition of the rock is about quartz 40 per 
cent, plagioclase 40 per cent, sericite 10 per cent, and calcite 10 per cent. 

The quartz phenocrysts are euhedral or are rounded grains with in 
many cases crenulated margins and showing undulatory extinction. The 
feldspar phenocrysts are more abundant. Many show alteration to car
bonate and sericitc. The feldspar was determined to be albite in one 
specimen, basic albite in another, and acid andesine in a third. Sericite 
occurs in the groundmass in .small,· ragged, narrow flakes. Calcite occurs in 
irregular grains both in the feldspar and groundmass. The groundmass is 
a fine mosaic of quartz and, probably, feldspar and sericite. 

. The volcanics where they are replaced by ll).aterials of the porphyry 
grade in short distances into typical porphyry and typical volcanic rock. 
The added materials gave the volcanic rocks a porphyritic aspect. The 
pseudophenocrysts are poorly shaped plagioclase crystals containing inclu
sions of scricite nnd calcite. Irregular grains of quartz are also developed. 
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The rest of the rock is made up of varying proportions of chlorite, sericite, 
calcite, and minute grains of, probably, quartz and feldspar. The chlorite, 
in many cases, forms a considerable proportion of the rock. It occurs in 
irregular patches and irregularly radiating aggregates w~ich :vith th~ cal
cite and small grains of quartz and feldspar form a mosaic fillmg the mter
spaces between the pseudophenocrysts of plagioclase and the larger, irregulal' 
quartz grains. 

An altered, rusty-weathering, dark, quartz-albite granite dyke crosses 
the property with a strike of 140 degrees and a dip of 80 degrees to the 
north. It has a width of from 25 to 45 feet. In an outcrop 100 feet west 
of the shaft, the dyke cuts volcanic rocks partly replaced by materials 
from feldspar porphyry; the quartz-al bite granite dyke is, therefore, 
younger than the feldspar porphyry. It cuts volcanics. that have been 
replaced by materials from feldspar porphyry intrusions. It occurs on the 
300-foot level on both sides of the Abana dyke and its positions on the 
two sides of the dyke are such as would have been produced by a falilt 
causing a horizontal off.set to the north of 220 feet. The quartz-albite 
granite dyke cuts the shearing planes in the volcanics at a slight angle. 
Although the dyke rock in places is slightly sheared it has not suffered .as 
much shearing as the volcanics. Its intrusive nature is clearly shown in an 
outcrop just west of the shaft, where the sinuous nature of its boundaries 
and the existence of apophyses extending into the volcanics are clearly 
exposed. 

The granite dyke varies in grain from about 2 to 0 · 2 mm. •· A 
specimen from the 300-foot level is composed of 40 per cent feldsparf 10 
per cent quartz, 20 per cent chlorite, and 30 per cent carbonate. In thin 
sections the feldspar which has a euhedral tendency has a very dusty 
appearance owing to alteration products. It apparently is albite. Quattz 
forms some large grains, but most of it occurs in small grains. It also 
occurs in micrographic intergrowths. The chlorite is penninite and occurs 
in shred-like flakes containing numerous inclusions. Irregular plates and 
grains of a ferruginous carbonate are common. Small amounts of sericite; 
leucoxene, and pyrite are also present. 

A porphyritic quartz diabase dyke known as the Abana dyke and 
which has been described in some detail on preceding pages, strikes north 
and south through the property and divides the mineral deposit into an 
east body and a west body. The chilling of the dyke against the. ore is 
clearly shown on the 300-foot level. The west edge of the dyke bends 
around the pyrite-rich ore and is chilled for a width of 5 centimetres, 
whereas, nearby against the adjacent rhyolite the chilled edge is only 0:5 
millimetre wide. Small offshoots of the dyke cut the sulphide body, a1:e 
extremely fine grained, and are much lighter in colour than the main dyke. 
They seemed to have cooled very rapidly. At one place a tongue of pyrite 
8 inches wide extends 3 feet into the dyke and is bordered by a narrow 
chilled margin of the diabase. The narrowness of the chilled margin at 
this place is explainable as due to the small volume of the pyrite tongue 
partly enveloped by the dyke-its chilling effect was bound tci be small. 
Pyrite veinlets traverse parts of the dark margin nea;r the ore a1id are 
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believed to represent pyrite obtained by the dyke as it cut through the ore 
zone. There is no doubt in the writer's mind that the dyke cut the ore 
zone after its formation. 

Two ore-bodies are present. Their major axes strike 122 degrees 
parallel with the shear planes of the country rock. The shaft is sunk on 
an outcrop very near the western end of the western ore-body. On the 
300-foot level this body has a lenticular shape, is 400 feet long, and is 
wi.dest, about 55 feet, at a point about 135 feet from its east end. The 
east end is blunt. The west part forks into two bodies at a point about 
170 feet east of the end, the southern fork has an average width of 18 
feet, the northern fork of 6 feet, and the two parts are separated, on an 
average, by 12 feet of unmineralized country rock. The north fork appar
ently wedges out gradually, whereas the south fork terminates bluntly 
with a sharp contact with the wall-rock. 

From the evidence obtained at the surface, in the shaft, and on the 
300-foot level it is evident that the western ore-body dips about 80 degrees 
to the north. A little mineralization is visible on the surface a short dis
tance west of the shaft, is an upward extension of the mineralization seen 
on the 300-foot level, and indicates that the rake of the west end of the 
ore-body is probably vertical. 

On the 300-foot level the west body has been explored by a drift in 
ore along the foot-wall and by five crosscuts at intervals of about 100 feet. 
This development clearly shows the west ore-body to be roughly banded 
and to be mineralized in various proportions with pyrite, sphalerite, galena, 
and chalcopyrite. This banding is not uniform along the strike, the bands 
rapidly changing in mineral content. Small slips and faults complicate 
the situation. The contact with the foot-wall is sinuous or rolling and 
along it for 230 feet from the west end of the body is a band varying in 
width from 3 to 12 feet and composed on an average of about 70 per cent 
sphalerite and 25 per cent pyrite, with small shreds of the wall-rock and 
small quantities of quartz, calcite, chalcopyrite, and, in places, a little 
galena. To the east the ore-body along the foot-wall consists of 10 to 50 
per cent pyrite disseminated in rhyolite, with occasional patches high in 
pyrite or sphalerite. 

The hanging-wall side of the western body on the 300-foot level is 
rich in chalcopyrite where crossed by the three westernmost crosscuts. 
This chalcopyrite-rich band in the two westernmost crosscuts forms the 
north branch of the forked ore-body. The width of this band in the three 
westernmost crosscuts is, from west to east, 1 foot, 11 feet, and 10 feet, 
respectively. The average chalcopyrite content is about 35 per cent, the 
rest of the mineralization being pyrite with, in places, minor quantities 
of sphalerite and shreds of the country rock. To the east in the remain
ing two crosscuts the chalcopyrite-rich band does not occur, its place is 
taken by rhyolite rich in pyrite. In the western of these two cross
cuts the pyrite content across a width of 15 feet adjacent to the hanging
wall averages about 40 per cent; in the easternmost crosscut the pyrite con
tent averages 20 per cent over a width of 16 feet. 

In the westernmost crosscut 12 feet of unmineralized rock separates 
the copper-rich band along the hanging-wall from the zinc-rich band along 
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the foot-wall. In the crosscut next to the east the hanging-wall band is 
separated from that along the foot-wall by 10 feet of unmineralized rock 
and 15 feet containing an average of about 40 per cent pyrite, 20 per cent 
chalcopyrite, and 5 per cent sphalerite. In the next crosscut to the east, 
the copper-rich hanging-wall band is followed by a 10-foot band contain
ing about 60 per cent pyrite and 3 per cent zinc, and this by a band 30 
feet wide containing a little irregularly disseminated pyrite forming not 
more than 5 per cent of the whole; the 30-foot band adjoins the zinc-rich 
band following the foot-wall. In the two eastern crosscuts the place of 
the three central bands is taken by a 25-foot band with a pyrite content 
that reaches 80 per cent or more and is accompanied by minor quantities of 
sphalerite present in patches in the leaner sections. 

The mineralization seen in the shaft and at the 100- and 200-foot 
stations does not indicate any pronounced change vertically in the propor
tions of the various sulphides. Chalcopyrite and galena are more abund
ant relative to sphalerite and pyrite, but owing to the patchy distribution 
of the sulphides and the small widths exposed in the shafts and at the 
stations it is not thought that the variations in the content of the various 
sulphides are particularly significant. 

The western ore-body is separated from the eastern by the north-south 
striking, diabase dyke (Abana dyke) which has a width of 200 feet. The 
eastern ore-body has the same strike as the western, but lies 50 feet north 
of it. 

When studied by the writer, the east ore-body had been partly explored 
by a drift along the foot-wall and by two crosscuts at, respectively, 110 
feet and 190 feet from its western end at the edge of the diabase dyke. 
Since then drifting and crosscutting have shown the eastern body to be 
longer than the western body. The pyrite-mineralized rock in the trenches 
about 1,000 feet east of the shaft is probably near the end of the east 
ore-body. 

The eastern of the two crosscuts did not, at the time of the writer's 
visit, reach the hanging-wall. The mineralization in the western crosscut 
has a width of 34 feet and consists of 50 per cent to 60 per cent pyrite 
with a central section 8 feet wide, containing, in addition, 15 per cent 
sphalerite. In the eastern crosscut the body for a width 'Of 22 feet from 
the foot-wall is solid pyrite and sphalerite, the sphalerite grading from 
about 15 per cent at the foot-wall to about 60 per cent with a little chal
copyrite 22 feet north of it. For the next 6 feet to the north, to the work
ing face, the sphalerite content is 10 per cent and in the face of the cross
cut an 8-inch stringer of chalcopyrite containing a little quartz was seen. 

Specimens from the sphalerite-rich sections of the ore zones are 
banded, the bands are alternately rich in pyrite and sphalerite and they 
roughly parallel the trend and dip of the ore-bodies. The bands vary 
in width from a very small fraction of an inch to 3 inches. They lack 
definite boundaries and a mineral band grades, either rapidly or gradually, 
into the adjoining bands and also changes in composition along its strike. 
The grain of the minerals vairies much, but commonly is from O · 5 to 2 
millimetres in diameter, the pyrite being usually finer grained. The 
pyrite grains typically, but does not always show idiomorphic outlines. 
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The sphalerite usually forms a mosaic of allotriomorphic grains which on 
a surface etched with HCl and HN03 show a lamellar twinning. Irregu
lar, small grains of chalcopyrite occur in many places along the bound
aries of the twin lamellro. Pyrite grains where scattel'ed through the 
sphalerite show idiomorphic outlines. Irregular grains of quartz and cal
cite are common throughout the sphalerite. Irregular specks of galena are 
present in some cases in small quantities and, in most instances, are com
moner around the quartz and calcite grains. 

In one specimen grains of what is believed to be enargite were found, 
they contain blebs of chalcopyrite. These grains occur in sphalerite asso
ciated with galena. . The colour of the mineral in reflected light is yellow
grey and the hardness about the same as sphalerite. To the following 
six re-agents it gave the following reactions': HN03 positive, slight brown 
tarnish; rubs clean; HCI, FeC13, NaOH all negative; and · with KCN 
tarnishes iridescent. Owing to its appearance and to its reaction, the min
eral is believed to be enargite rather than pyrrhotite which it slightly 
resembles. 

The order of crystallization of the minerals of the sphalerite-rich ore 
-they are believed to have been formed during one period of mineraliza
tion-is: first, pyrite; second, sphalerite, chalcopyrite, and enargite; and 
galena largely third. There appears to be a time overlap of all these 
groups. 

A specimen of 95 per cent chalcopyrite ore shows the following min
eral content and relationships: small cubical pyrite in chalcopyrite and 
sphalerite; sphalerite with a grain of 1 to 2 millimetres contains bleb-like 
specks of chalcopyrite; irregular to rounded grains of pyrrhotite scattered 
throughout the chalcopyrite. A dark grey gangue mineral which is not a 
carbonate, but, probably, a silicate, is present in small quantities with the 
sphalerite and pyrrhotite aggregates. Chalcopyrite in irregular veinlets 
cuts the pyrrhotite and pyrite and apparently crystallized later than these 
two minerals. In various parts of the mine chalcopyrite was seen asso
ciated with glassy white quartz and occurred· cutting the country rock. 
It was also found disseminated with the other sulphides in schistose 
phases of the country rock. · -

In some specimens of the sphalerite-rich ore, fragments of coarse, 
ferruginous carbonate are present and are veined by the sulphides. Fine
grained quartz arid carbonate have the same relationship to the sulphides. 
In one specimen fine-grained, disseminated sphalerite replaces these frag
ments. Galena is commonly found near the margins of these fragments 
or penetrating deeply into them. 

The order of mineralization in a general way seems to be carbonatiza
tion and silicification of the brecciated and sheared volcanics, later fol~ 
lowed by the minera].ization . of this rock by the sulphides, the order of 
crystallization being in the order previously stated. 

The feldspar porphyry is older than the quartz-albite granite dyke 
and both, apparently, are later than the main shearing suffered by the 
rhyolite and what seem to be fine tuffaceous sediments which jointly 
form the country ro.ck of the ore-body. In places the rhyolite in and 
r;idjacent to the · ore-body has suffered brecciation rather than shearjng. 
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The localization of this brecciation may have been due to the buttressing 
effect of the quartz-albite granite dyke when later shearing forces were 
active. That there were later shearing forces acting at least on a small 
scale, is shown by the slight shearing of the margins of the quartz-albite 
granite dyke and of some of the volcanics where replaced by materials of 
the feldspar porphyry. 

The sulphide mineralization was introduced before the 200-foot wide 
diabase dyke was intruded. Faulting along the course followed by this 
dyke divided in two the original single ore-body. 

The sulphide deposit cannot be related to the later diabase dyke, but 
must 1be related to some other igneous body, probably the feldspar por
phyry. Rocks similar to the feldspar porphyry are found as marginal 
phases of granitic masses within Desmeloizes area, as for example the 
Patten Creek granite mass, and in the vicinity of these intrusive masses 
sulphide deposits occur. Sulphide mineralization may, nevertheless, be 
related to the quartz-albite granite dyke which resembles the dyke in the 
vicinity of the Windsor mine ore-body some miles to the southeast. 

BUSSIERE AND GAIGNON CI,AIMS 

In 1928 Bussiere and Gaignon held a group of claims comprising 300 
acres and consisting of lot 1 and south halves of lots 2 to 5 inclusive, range 
VIII, Desmeloizes township. Two outcrops occur on this property. The 
southern of the two outcrops is near the south boundary of lot 1 and is 
a contact phase o·f the volcanics cut by small syenite dykes. The outcrop 
is probably close to the north edge of the granitic intrusive in west-central 
Desmeloizes township. The northern outcrop is on the west boundary, 
2,500 feet south of the north boundary of lot 1. · It is disclosed by 75 feet 
of stripping and rock trenching trending northeast. The rnck is mainly 
a rhyolite, in places fairly strongly sheared in an east-west direction and 
with a dip of 85 degrees north. The rhyolite is cut at the north end of 
the exposure by a quartz diabase dyke of which only one side is visible. 
The contact trends southwest. Seven feet of the outcrop near its north 
end is 50 to 90 per cent coarse cu'bical and fine-grained pyrite, in irregular 
bands in the shattered rock. A little glassy almost colourless quartz is 
associated with the pyrite. South of this band is a width of 35 feet of 
slightly sheared rhyolite with a small content of pyrite and pyrrhotite. 
Odd specks of chalcopyrite were also seen. No quartz is present, but some 
chert-like, epid'Ote-rich bands in the rhyolite may possibly have developed 
by silicification. South of this is a more basic sheared volcanic in which 
chlorite as well as other alteration products such as epidote and white 
mica have developed. Near the pyrite-rich band, joint-planes in the dia
base dyke within 10 inches of the contact have pyrite along them and it 
is believed that this pyrite was derived from the mineralized zone which 
is older than the dyke. 

It is doubtful if this sulphite mineralization contains an appreciable 
quantity of the precious metals nor was there any evidence that the low 
copper content might increase along the · strike or down the dip of the 
mineralized zone. 
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ABONDE MINES, LIMITED 

Abonde Mines, Limited ( 134 King Street East, Toronto), holds 200 
acres in Desmeloizes township, comprising the south halves of lots 42 to 45 
inclusive, in range IX. Work on this property was started in the autumn 
of 1927. An electrical survey was carried out by the Radiore Company 
of Canada during the following winter. Up to the end of September, 1928, 
considerable stripping, 500 feet of trenching, and about 2,500 feet of 
diamond drilling had been completed. 

Rock outcrops within the limits of the property occur in a zone 1,000 
feet wide and stretching across the property from the centre of the west 
boundary of the south half of lot 42 to near the southeast corner of lot 45. 
In lot 42, low outcrops form not more than 15 per cent of the zone. 
In lot 43 there are several small outcrops. In the east part of lot 44 and 
in lot 45 there is a large continuous outcrop, 1,200 feet long and 600 feet 
wide, separated from the outcrops to the west by a 600-foot wide, sand
filled valley. 

The exposed rocks are Keewatin volcanics with minor amounts of sedi
ments. The volcanic flows vary in composition, but are mostly andesites. 
They strike about 110 degrees and dip about 80 degrees to the north. It 
is believed but not proved that the tops face south. Minor amounts of 
tuffs and conglomerates are interbedded with the volcanics in beds a few 
feet wide. A 4-foot band of conglomerate containing granite pebbles was 
seen in the large eastern outcrop and has been discussed elsewhere in this 
report. A band of iron formation, 6 inches wide and associated with 4 
feet of sediments some of which contain pebbles of volcanic rock, also 
occurs in this outcrop. A couple of irregular, altered lamprophyre dykes cut 
the volcanics. One of these dykes attains a width of 6 feet. In the large, 
continuous outcrop, and in other outcrops, the volcanics along narrow, ill
defined zones are partly replaced by feldspar. The replacement is like that 
described as occurring on the Abana property and is related to intrusions 
of feldspar porphyry. · 

The Abana diabase dyke, approximately 200 feet wide and striking 
about north, crosses the property. It does not outcrop, but its presence 
has been proved by diamond drilling. It enters the property from the north 
at, probably, a little west of the centre of lot 44 on range line IX-X. It is 
covered by 80 to 90 feet of sand containing a few boulders and lies 300 
feet west of the large eastern outcrop. 

No mineralization of economic interest has so far been found on the 
property. A few valueless, glassy quartz veins and narrow, silicified, and 
carbonated shear zones carrying pyrite were noticed. 

DEMARA MINES, LIMITED 

The Demara Mines, Limited, of Montreal, hold, in Desmeloizes town
ship, 900 acres, consisting of lots 35 to 41 inclusive, the south halves of lots 
42 and 43, range IX, and the south halves of lots 36 and 37, range X. 
The property was intensively prospected during the winter of 1927 and the 
spring and summer of 1928. About 5,000 feet of trenching, 2,000 feet of 
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diamond drilling, and a magnetometer survey of the greater part of the 
property were carried out. A large proportion of the drift-covered areas 
was also sounded to determine the depth of the bedrock surface. 

The part of the property lying in the south half of range IX contains 
80 per cent of the rock outcrops present. They form, probably, a fifth of 
the area of this part of the property and occur mostly in the form of areas 
many of which have diameters of 500 to 700 feet. Many smaller outcrops 
are also present. A rocky belt occurs in the south half of range X and in 
the north part of the south halves of lots 41 and 43, range IX. On the 
south boundary on the property, on the south boundaries of lots 37 and 38, 
are two outcrops~ The south half of range IX is a flat sand-plain with 
areas of spruce muskeg. 

The exposed rocks are mainly Keewatin volcanics and lie about 4 miles 
from the three large granitic masses in this part of the area. The volcanic 
flows show practically no shearing, are largely andesitic, and in many parts 
are well pillowed. Some rhyolite flows and some rocks of gabbroidal tex
ture and composition which are apparently also flows are present. The 
rocks strike about 115 degrees and the dip is generally about 80 degrees 
to the north. The flows are believed to have their tops facing south. Inter
bedded with the flows is a large quantity of both fine .and coarse tuffs, 
usually very little sheared. The series of outcrops near the central part 
of the property indicate that over a distance of 2,000 feet across the strike, 
almost half of this width is probably composed of tuffaceous rocks in beds 
from 3 to 80 feet thick and interbedded with flows 6 to 40 feet thick. Within 
a zone of this tuffaceous material, at the southern margin of the 2,000-foot 
wide belt, occurs banded iron formation which has been traced diagonally 
across the property. 

Narrow hornblende lamprophyre dykes, usually branching and in many 
cases very irregular; appear in many outcrops. They seem to occur in 
greatest number in the central part of the north half of lot 39, range IX. 
Narrow diabase dykes outcrop, at the north boundary of lot 35, range IX, 
the north part of lot 40, range IX, and on lot line 38-39, range line VIII
IX. The dyke at the last-mentioned locality is 12 feet wide, strikes north 
30 degrees east, and contains large greenish phenocrysts. The Abana dia
base dyke is believed to pass under the drift-covered area on the east 
boundary of the property in the east part of lot 43. Dip needle readings 
taken -0n this part of the property seem to confirm this supposition. 

Sulphide mineralization was noticed in two places: near the east 
boundary of lot 41, range IX, 600 feet from its north boundary; and in 
the centre of lot 40, range IX, 1,400 feet from its north boundary. 

The northern occurrence is disclosed in two trenches which cut across 
the strike of the mineralization and are 70 feet apart. The mineralization 
occurs in a strongly sheared band, 8 feet wide, of what may have been a 
fine-grained tuff. The shearing strikes 117 degrees and dips 80 degrees 
north. South of this sheared band is a fine-grained rhyolite flow strongly 
sheared and carbonated. The northern 5 feet of the mineralized zone is 
composed of about 50 per cent quartz and ferruginous carbonate which 
have replaced the rock along its shearing planes. Quartz predominates, is 
a greyish glassy variety in part almost opalescent, and it occurs in thin, 
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irregmar sheets varying in width from pap13r thin to half an inch. Between 
these sheets, darker bands of rock hold 5 to 10 per cent of pyrite and mag
netite in about equal quantities and in grains of not more than 2 milli
metres in diameter and strung out in the direction of the banding. In one 
place a veinlet of pyrite 1 millimetre wide cuts across the banding. The 
southern 3 feet of the mineralized zone is. cut by veins, ranging from a 
fraction of an inch to one foot in width, of glassy, white quartz. The 
smaller veins carry coarse, irregular grains and lenses of pyrite. Many 
of the veins cross the planes of shearing. 

The southern mineral occurrence is exposed by surface trenching at 
one point and has 'been penetrated by four diamond drill holes spaced along 
a length of 800 feet. The strike of the gossan-stained zone is 113 degrees 
and the dip is 85 degrees north. The rocks are an assemblage of flows, vol
canic fragmentals, and tuff with a little slaty iron formation. The rocks 
are sheared, but not as much so as in the n01•thern mineral occurrence. 

The .best exposed section of the mineralized rock shows from north 
to south across the strike the following succession: 2 feet of a gossan.:. 
stained fragmental rhyolite mineralized with pyrrhotite; 16 feet of frag
mental rhyolite cut by a 3-inch chloritized lamprophyre dyke; 3 feet of 
fragmental rhyolite, and 16 feet of shattered rhyolite, both gossan-covered 
and mineralil'ied with pyrrhotite; 2 feet of slaty iron formation; volcanics 
and fragmentals cut by a few narrow lamprophyre dykes. The rock of 
the two gossan-stained zones, respectively 2 feet and 19 feet wide, is 
sheared and shattered and holds not more than 5 per cent of pyrrhotite 
which occurs in paper thin streaks, as disseminated irregular grains, and, 
in places, as lens-like veins 2 inches wide and even up to 1 foot wide or 
in zones 2 to 12 inches wide and composed of varying proportions of quartz, 
carbonate, and pyrrhotite. A few o'f the lens-like veins and zones merge 
along the strike into glassy quartz veins. Chloritic and micaceous materials 
are associated with the quartz-carbonate zones. In places a little distance 
from the mineralized rock, considerable biotite is present. 

DESMELOIZES EXPLORATION SYNDICATE 

The Desmeloizes Exploration Syndicate has done work on three groups 
of properties in Desmeloizes township. One group comprises 200 acres 
composed of the north halves of lots 2 to 5, range VIII. On this group are 
outcrops of andesites cut by a quartz diabase .dyke. No mineralization 
of value is visible. 

The other two groups comprise lots 38 to 40 inclusive and lots 43 to 44 
inclusive, range VIII. Large rock outcrops form 50 per cent of the area 
of the western of these two groups and a smaller percentage of the south 
half of the area of the eastern group. The outcrops are separated by 
spruce muskegs and drift and clay areas. Most of the exploratory work 
has been done on the eastern of these two groups. It was carried out in 
1927 and 1928 and included some trenching and diamond drilling. 

The outcropping rocks are massive volcanics mostly andesites. In 
the centre of range VIII, on lot line 43-44, is an outcrop of the north-south 
striking Abana diabase dyke. On the southern part of the eastern group 
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coarse gabbroidal rocks strike parallel with the volcanics or at about 120 
degrees and dip about 70 degrees north. These coarser rocks may be 
intrusives, but probably are volcanic flows. 

On lot 43, 700 feet from the south boundary, a 15-foot band of sheared 
basic tuff lies between gabbroidal bands respectively 80 and 50 feet wide. 
A 2-foot band in the tuff band, exposed over a length of 50 feet, appear.s 
to be silicified tuff and contains a little disseminated pyrrhotite and closely 
associated chalcopyrite. A narrow dyke of rhyolite cuts the tuffs and a 
similar dyke cuts the adjacent gabbroidal rock. The silicification and min
eralization may be related to these dykes. Diamond drilling did not pene
trate mineralization at depth. 

LAVAL QUEBEC MINES, LIMITED, AND ALAMAC MINES, LIMITED 

The Laval Quebec Mines, Limited, hold the mining rights on 600 
acres in Desmeloizes township, comprising the south half of lot 47, lots. 48 
to 51, range IX, north half of lot 50, and lot 51, range VIII. The Alamac 
Mines, Limited, own the mining rights on 400 acres in Desmeloizes town~ 
ship, comprising the south halves of lots 46 to 53, range X, immediately 
to the east of the property controlled by the Abana Mines, Limited. Work 
on these two properties was done under one management in 1927 and con
sisted of an electrical survey, considerable trenching, and some diamond 
drilling. Most of this work was done on the south half of lot 46, range X, 
on the strike of the Abana mineral zone. 

The properties are in an area presumably underlain by volcanics, but 
are almost completely covered with clay under which there is probably 
considerable morainal material. The few rock exposures are confined to 
the vicinity of range line VIII-IX, lots 50 and 51. The rocks in these out
crops are sheared, unmineralized andesites. The shearing strikes about 
120 degrees and dips about 80 degrees to the north. 

Trenching was also done just west of lot line 45-46, 600 feet north of 
range line IX-X, on the Abana property, and disclosed sheared and altered 
volcanics containing little or no sulphide mineralization. 

LA REINE MINE, LIMITED 

La Reine Mine, Limited, organized in 1927, has carried out work on 
a group of claims consisting of the north half of lots 25 to 28 inclusive, 
range V, and the south half of lots 23 to 31 inclusive, range VI, Desmeloizes 
township. Most of the work has been on the south half of lots 25 to 28, 
range VI, and consists of an unknown amount of diamond drilling and 
several thousand feet of trenching and stripping. The property is easily 
reached by good roads and is 6 miles from La Reine station. 

Except for outcrops extending 2,000 feet along range line V-VI, in lots 
25 to 28, and reaching 1,000 feet north, the property is covered with drift. 
The southwest part of the area of outcrop is underlain by granite and 
hornblende and biotite schists. Bands carrying garnet and schists high in 
graphite are present. The schistose assemblage is banded and much con
torted, but has a general northwest strike. Sections of the schist are rich 
in iron carbonate and have rusty outcrops. The rocks were probably basic 
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volcanics and tuffs. In places sulphides occur associated with small, irregu
lar stringers of glassy quartz. The richest mineralization seen occms in 
graphitic schists or slate in trenches on lot 25, range VI. The sulphides 
noted were pyrite with a little chalcopyrite and, in places, galena and 
sphalerite. Over widths of 2 or 3 feet the mineralization did not amount 
to more than a few per cent: 

GERMAIN CLAIM 

In lot 48, range VIII, La Reine township, about 700 feet south of 
range line VIII-IX, mineralization is e~posed in a trench 40 feet long. The 
trench and a few strippings in its vicinity were made by Mr. J.E. Germain 
of Dupuy, owner of the claim on which they are situated. 

The trench is about 100 feet east of the north-south striking quartz 
diabase Abana dyke. The rock exposed in the trench is sheared and car
bonated rhyolite cut by narrow feldspar porphyry dykes. What appear 
to be highly altered tuffs, now biotite-hornblende schists, are also present. 
The dykes and the banding of the rocks strike 145 degrees and dip ver
tically. The trench runs at about right angles to the banding and in a 
space of 25 feet there are five mineralized zones from a few inches to a 
foot and a half in width. The mineralization consists of disseminated fine 
grained pyrite. A few specks of sphalerite were also seen. Narrow vein
lets of glassy quartz are associated with the sulphide. 

A mile east of the trench are outcrops of a granitic mass. The feldspar 
porphyry dykes disclosed in the trench are offshoots of the granite body. 
The mineralization is probably related to the granitic rock. 

PROSPECT IN LOT 39, ON RANGE LINE VI-VII, LA REINE TOWNSHIP 

A little work, including some diamond drilling, was done in 1927 on 
an outcrop about 1,000 feet long east and west and 400 feet wide north 
and south in lot 39, range line VI-VII, La Reine township. The andesite 
is comparatively massive and is cut by two small syenite dykes, respect
ively 6 inches and 3 inches wide, striking 120 degrees and dipping 50 degrees 
north. Narrow, glassy quartz veins -!- to 1 inch wide and 1 foot to 50 feet 
long, traverse the andesite. Associated with the veins and in the adjacent 
country rock is a little pyrite in cubes and also a little pyrrhotite. 

CLERMONT MINING SYNDICATE 

The Clermont Mining Syndicate holds 650 acres in Clermont town
ship, consisting of lots 24 and 25 and the south halves of lots 27 to 30 
inclusive, range VIII, and the north halves of lots 27 to 31, range VII. 
The property is easily reached from La Sarre village by wagon along a 
road 7 miles long to lot 32, range line II-III, and from there north by a good 
portage trail over sandy country for a farther distance of 6 miles. 

Rock outcrops are confined to the south parts of lots 29 and 30, range 
VIII. The rest of the property is covered by clay and morainal material. 
In the rocky area 500 to '(00 feet north of range line VIII and most in 
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lot 30, considerable stripping and trenching have disclosed what are appar
ently three distinct mineralized zones. The northwesternmost zone strikes 
140 degrees and is exposed in pits and trenches over a length of 225 feet. 
The second zone, as now disclosed, commences 340 feet east and 50 feet 
south of the easternmost pit of the first-mentioned zone, it strikes 110 
degrees and has been exposed at intervals for 170 feet. The third zone lies 
south of and parallel with the second zone and has been intermittently 
exposed for a length of 280 feet west-northwest from a point 140 feet south 
and 30 feet east of the westernmost working on the second zone. 

The rocks exposed in the vicinity of the mineralized zones are shat
tered or fairly strongly sheared volcanics. The northwesternmost zone and 
the west end .of the southernmost zone are in altered andesite, the rest 
of this z.one and the parallel zone to the north are in altered rhyolite. 

Two vertical dykes striking 148 degrees and 2 and 3 feet wide, cut 
the volcanics. The dykes are sheared and hold much iron carbonate. They 
are dark green; phenocrysts of feldspar are recognizable, and also small 
phenocrysts of quartz. The dyke rocks are probably granodiorite and are 
presumably related to the Clermont granodiorite mass whose south edge 
is about 1! miles to the north. Cutting across the dykes, but not entering 
the wall-rock, are two glassy quartz veins respectively 8 inches and 1 inch 
wide. 

Although the trend of the westernmost mineralized zone is 140 degrees 
and that of the other two zones is 110 degrees, the strike of the mineralized 
bands composing the zones is between 100 degrees and 108 degrees and the 
dip is from 75 degrees north to 75 degrees south. The trend of the zones 
is at least in part due to step faulting. The width of the northwestern 
zone varies from 1 to 3 feet at the ends as now exposed, to 6 feet in the 
central section. The northern of the two eastern zones varies in width 
from 3 to 12 feet and the southern zone from 1 foot to 6 feet. 

The zones, in addition to their sulphide contents, are in some parts 
composed of colourless to bluish quartz or of quartz with some carbonate in 
irregular masses and veinlets; jn other parts, carbonate is more a'bundant 
than quartz. In places, the carbonate forms a selvage to the quartz 
veins and in some places the country rocks, especially the more basic, 
hold much carbonate for considerable distances from the mineralized 
zones. In the southern of the two eastern zones glassy white quartz con
taining veinlets of tourmaline and shreds of carbonated rock is present. 

Sulphide mineralization is alike in all three zones and consists of 
varying quantities of pyrite and smaller quantities of galena, sphalerite, 
and chalcopyrite in this general order of relative quantities. The south
ern of the two eastern zones is richest in the three last mentioned sul
phides, which over narrow widths in places form as much as 20 per cent 
of the zone. 

A study of polished sections indicates that .pyrite in irregular and 
euhedral grains up to 6 mm. in d~ameter crystallized first. It was fol
lowed by chalcopyrite and sphalerite in irregular grains up to 4 mm. in 
diam.eter and their period of crystallization was overlapped by that of 
galena in irregular grains, which continued to form after deposition of 



78c 

chalcmpyrite and sphalerite had ceased. Quartz is associated with the 
sulphides and, probably, was both contemporaneous with and later than 
them. Many minute blebs of chalcopyrite lie along twinning planes in 
the sphalerite and irregular inclusions of this mineral and of galena are 
common in the sphalerite. 

According to assay sheets shown to the writer by Mr. Dion, the man
ager of the property, appreciable amounts of silver and gold are present. 

WINDSOR MINES, LIMITED 

The Windsor Mines, Limited, have the mining rights on 800 acres 
comprising lots 44 to 51, range IX, La Sarre township. The property is 
easily reached from La Sarre village by 5 miles of good road. Work 
has been done on this property since 1926. Up to the time of visiting 
the property in September, 1928, considerable trenching, some test pit
ting, and some diamond drilling had been done. 

Rock outcrops form about 15 per cent of the area and are most 
abundant in the eastern part. The development work has been lairgely 
confined to an area 500 feet square on the west boundary of lot 50 about 
1,700 feet from its north boundary. 

The rocks are volcanics with a little interbedded tuffaceous sediments. 
The rocks strike about 125 degrees and dip 80 degrees to the north. The 
rocks in places are massive and in other places are strongly sheared. 
Cutting through the area most closely prospected is a granite dyke about 
150 feet wide; it is exposed in a few outcrops and apparently has a strike 
of 120 degrees and a vertical dip. The rock of the dyke has a slightly 
porphyritic texture and a grain of about 3 millimetres. The quartz and 
ferromagnesian content is low. Disseminated particles of pyrite are 
common. 

Trenching commencing near the south margin of the dyke has dis
closed a sulphide zone 90 feet long, 7 feet wide in the centre, and nar
rowing to nothing at the two ends. The strike of the body is 140 degrees 
and the dip 80 degrees to the north. It occurs in sheared, slaty, fine
grained tuffs apparently lying in a fold pitching in the direction of the 
strike of the sulphide body. The fold probably has caused the locali
zation of the mineralization. The northwest end of the sulphide zone 
is against the south boundary of the granite dyke which strikes 105 
degrees. 

Sulphides in most places compose about 60 per cent of the zone and 
in places form nearly solid masses. A sample of the central massive 
part of the zone consists of 70 per cent pyrrhotite, 20 per cent chal
copyrite, 5 per cent pyrite, and 5 per cent sphalerite. In other sections 
the pyrite content is the most important and the chalcopyrite is less 
abundant. 

The order of crystallization in a pyrrhotite-rich specimen was seen 
in polished sections to be: first, pyrite and pyrrhotite; pyrrhotite con
tinued to crystallize later than pyrite and overlapped the contempor
aneous crystallization of the chalcopyrite and sphalerite. 
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On the north margin of the granite dyke, north of the sulphide body 
described, stripping discloses rocks like those to the south, strongly 
sheared parallel with the dyke and containing a .zone about 9 feet wide 
which has been repl!aced to some extent by quartz and carbonates. Sul
phides in stringers and disseminated grains occur over a length of about 
100 feet and .a width of about 10 feet. The sulphides are chiefly pyrite, 
but pyrrhotite, chalcopyrite, and sphalerite also occur. 

MELNOR GROUP 

The Midland Base Metals Corporation holds a: group of twenty
.six unsurveyed daims north of Desmeloizes township, known· as the 
Melnor group. '.l'he numbers of these claims are 20540, A20565 to 20568 
inclusive, A20570 to A20589 inclusive. The group comprises about 900 
acres and is about a mile east of the Ontario-Quebec boundary and a mile 
.north of the north boundary of Desmeloizes township. The claims are 
.reached by a trail going north from lot 14 on the north boundary of the, 
township. Considerable trenching has been done on the property. · . 

Outcrops are few and most are of andesite, but some are r4yolite. 
The south edge of the Patten Creek granite mass passes along the north 
boundary of the claims. A few pegmatite and aplite ;dykes cut the vol; 
.canics. A little pyrite, in many cases associated with quartz, occurs in 
outcrops of the· sheared volcanioo. So far no mineralization of value has. 
been found. · 

A URION GROUP 

The Aurion group consists of seventeen unsurveyed claims having 
.an area of about 700 acres and lying 'between the Melnor group and the 
.north boundary of Desmeloizes township. The numbers of the claims 
.are A20531-A20539 inclusive, A20541-A20546 inclusive and A20548-
A20549 inclusive. Considerable trenching has been done chiefly on claim 
No. A20542. The area is heavily drift covered, but as indicated hy the 
outcrops is underlain by volcanics, -0hiefly basic. A few feldspar por
phyry dykes are present. Trenching has disclosed strongly sheared vol
.canics heavily mineralized with carbonate cut by quartz stringeris, and 
.with pyrite disseminated over narrow widths. A little magnetite occurs 
in places. 

RADNOR MINES, LIMITED 

The Radnor Mines, Limited, holds two groups of claims north of 
Desmeloizes township. The west group of about 400 acres comprises a 
block of ten claims, Nos. A16439 to A16448 inclusive, lying one mile north 
of the north boundary of Desmeloizes township and 2 to 3! miles east of the 
Ontario-Quebec boundary. The east group of fifteen unsurveyed 
claims comprises about 600 acres and forms a compact block about a mile 
in diameter, whose centre is about li miles north of the north boundary 
of Desmeloizes township at lot 36. The west group is reached by a port
age trail west from the Arno trail. The Abana-Altura road passes 
through the west part of the east group. 

93744--6 
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Radiore surveys have been made of the drift-covered east part of 
the west group and of the west part of the east group which, also, is prnc
tically covered by drift. 

A series of outcrops in the central and southern parts -0f the west
ern group are chiefly of rhyolite, cut by a few feldspar porphyry dykes. 
In the west part of the eastern group are outcrops of somewhiat altered 
andesites and rhyolites. No mineralization -0f economic imP'ortance was 
seen. 

UPPER AND LOWER ARNO CLAIMS 

Arno Mines, Limited, formerly known as the National Base Metal 
Corporation,1 hold two groups of surveyed claims north of Desmeloizes 
township, known as the Upper and Lower Arno claims. · 

The northern or Upper Arno group consists of a block of fifteen claims 
having an area of about 600 acres located 2! to 3! miles east of the Ontario
Quebec boundary and 1! to 2! miles north of the north boundary of Des
meloizes township. This group comprises claims Nos. A16434 to A16438, 
inclusive, and A16449 to Al6458 inclusive. The southern or Lower Arno 
group comprises an irregular block of sixteen claims of about 600 acres. 
The southwest corner of the group touches the north boundary of Des
meloizes township at lots 29 and 30. The group is 1! miles long, north 
and south, and has a maximum width of ! mile. The numbers of these 
claims are A18740, A18751 to A18755, and A16981 to A16990. 

The properties are reached by a winter trail from the Abana mines 
at distances of 5 and 3 miles respectively. 

Work on the property was begun in August, 1927. An electrical sur
vey was made of parts of both groups by the Radiore Company of Can
ada in the autumn and winter of 1927 and 1928. Diamond drilling has 
been carried out on the Lower Arno group and by August 15, 1928, 
amounted to 4,000 feet. Some trenching has been done, chiefly on the Upper 
Arno group. · 

On the Upper Arno group 25 per cent of the area is rock outcrop. 
The group just includes the southwest margin of the Patten Creek granite 
mass. The rest of the area is underlain by volcanics which strike east 
and west and have a verticl).l dip. They are believed to face south. All 
the volcanics have suffered contact metamorphism and in places are sheared 
along an east or slightly north of east direction. The volcanics of the 
northern part are mainly ba·sic, those in the southern part are rhyolites. 
Narrow feldspar porphyry, granite, and aplite dykes cut the volcanics. A 
quartz diabase dyke, striking north, cuts the eastern part of the group. The 
electrical survey detected fifteen electrical conductors in the east part of 
the group. Trenches and outcrops show that many of these are shear zones 
mineralized with sulphides. The zones, as disclosed by the work done, are 
from a few inches to 10 feet wide and carry disseminated pyrite in amounts 
varying from 5 to 20 per cent. Very small amounts of pyrrhotite and chal
copyrite were noticed. 

l"Progress in the Development of the Mineral Deposits in Western Quebec during 1927," p. 61. 
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On the Lower Arno group very little rock is exposed. The few out
crops and the results of diamond drilling indicate that the claims are 
underlain by rhyolite. Much of the rhyolite is sheared and altered to tal
cose schists. The electrical survey indicated twelve conductors in the 
eastern part of this property. Diamond drilling disclosed zones of dis
seminated sulphide having widths of 2 to 30 feet. The sulphides are pyrite, 
pyrrhotite, and chalcopyrite associated for the most part with glassy 
quartz and carbonate. Silicification of the rock was not noticed in the 
vicinity of the mineralization seen. 

ALTURA CLAIMS 

A group of ;fifteen surveyed claims, known as the Altura group and 
having an area of about 600 acres, are situated about 4 miles north of 
the north boundary of Desmeloizes township and about 5 miles east of 
the Ontario-Quebec boundary. The numbers of the claims are A22652 
and A19067 to A19080 inclusive. The claims are easily reached by a good 
trail, 5! miles long, north from Abana mines. Considerable work has been 
done on this property, consisting in part of trenching, 3,900 feet of diamond 
drilling up to October, 1928, and the sinking on claim No. 19076 of a pro
spect shaft 47 feet deep. 

The east edge of the Patten Creek granite mass passes north and 
south through the westernmost claims. The rest of the property, over 
which considerable rock outcrops, is underlain by highly altered rocks, 
chiefly basic volcanics with some volcanic fragmentals. The fragmental 
rocks are in large part altered to hornblende and garnet rich rocks. Their 
bedding in most places strikes north or slightly west of north. On the 
whole the rocks are not highly sheared. Feldspar porphyry pegmatite and 
aplite dykes are common. A few narrow lamprophyre dykes and a 6-foot 
diabase dyke were seen. Quartz veins occur. 

The chief mineral showings are on claims A19076 and Al9079, on the__,
former a shaft has been sunk. The western parts of these two claims are 
underlain by granite. The mineralization consists of sulphides, chiefly 
pyrite, with some pyrrhotite, some magnetite, a little chalcopyrite, veins 
of glassy quartz garnets, chlorite, epidote, and hornblende. The widest 
mineralized zone seen is 6 feet wide and in it the sulphides are dissemin-
ated in small amounts. The minerals present indicate a deposit formed 
at high temperature. 

ABBEY MINES, LIMITED 

Abbey Mines, Limited, hold two groups of claims in Desmeloizes 
township known as No. 1 and No. 2 groups. No. 1 group comprises the 
north half of lots 38 to 43, range X, Desmeloizes township, and also sur
veyed claims Nos. A9715 to A9719 lying north of the lots and unsurveyed 
claims Nos. A4146-A4150 to the northwest of the lots. No. 2 group con
sists of the south half of lots 16-19, range X, and the north half of lots 
16-19, range IX, Desmeloizes township. The two groups are respectively 
of about 700 and 400 acres. 

93744-6! 
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The work done on No. 1 group includes a radiore survey, about a thou
sand feet of trenching, and about 10,000 feet of diamond drilling. Little 
work has been done on No. 2 group exieept for an electrical survey. 

Group No. 1 is largely covered with drift, but outcrops are numerous. 
Except along the southern margin of the property, the underlying rock is 
rhyolite more or less sheared. In lots 40 and 41, 2,000 to 2,500 feet south 
of their north boundaries, trenching discloses the 40-foot quartz-albite 
granit{) dyke seen on the Abana property to the south. It strikes about 25 
degrees north of west. This dyke and adjacent basic volcanics are highly 
carbonated. 

The electrical survey indicated the presence of a number of conduct
ors. The strike of these conductors is about 20 degrees north of west and 
parallels the schistosity of the rocks. Extensive diamond drilling carried 
out on some of these conductors discloses zones of sulphide mineralization 
varying in width from a few feet to 50 feet. Some of these zones are a 
few hundred feet long. The sulphides consist mainly of pyrite in quan
tities varying in different parts of these zones from a few per cent to 60 
per cent. A little sphalerite, chalcopyrite, and occasional specks of pyrrho
tite are present. Assays of the better parts of these mineralized zones show 
the zinc and copper contents to be fractions of a per cent. Traces of silver 
are reported in the assays. 

On No. 2 group only one outcrop was seen. It is in the northwest cor
ner, and is a quartz diabase dyke striking northeast. The nature of the 
bedrock on this group is not known, but it is probable the rocks are 
volcanics. 

ABACO SYNDICATE 

. The Abaco syndicate holds twenty-one unsurveyed claims having an 
area of about 800 acres and situated north of Desmeloizes township. Their 
south margin is the north boundary of the township between lots 42 and 
50. The numbers of the claims are A15235 to A15240 inclusive, A20590 to 
A20599 inclusive, and A22923 to A22927 inclusive. The area of the group 
is largely drift covered. A few outcrops of altered andesite were seen near 
the western margin of the group. Two thousand feet of diamond drilling 
has been done on the property and the Radiore Company have also made 
an electrical survey. So far no mineralization of economic importance has 
been discovered. 
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INTRODUCTION 

Escuminac bay is a bight in the north shore of Chaleur bay opposite 
the town of Dalhousie, N.B. It is a locality well known to geologists · as 
the source of a unique fish fauna of Upper Devonian age. Towering above 
the beds with the entombed fishes a half mile back of the seashore are 
the bright red cliffs of Bonaventure conglomerate which the late Dr. J.M. 
Clarke very appropriately named the Hugh Miller cliffs in memory of the 
Scottish geologist who did so much to make known the fossil fish of the 
Old Redstone sandstone of Scotland (Figure 3). 

Another set of beds lying a few hundred feet below the fish beds have, 
because of their dull red or chocolate colour, sometimes been confused 
with the Bonaventure formation. These beds which belong in the lower 
part of the Upper Devonian section are of unusual interest on account of 
the coal seam which they include and the fossil plants associated with it 
which have not previously been brought to the notice of geologists. 
This seam, though very thin and occurring below the horizon to which 
coal is ordinarily limited elsewhere, is shown by the analysis given in this 
paper to be a coal of good quality. The sediments at Escuminac bay, with 
the thin coal and fossil plants near the base and fishes higher up, are 
located more than 100 miles west of the type area of the Gaspe sandstone 
in which Sir Wm. Logan more than 60 years ago reported a thin seam of 
coal. 

It is proposed in this paper to consider the correlation and delimita
tion of the formations at Escuminac bay, which include the red conglom
erate of the Hugh Miller cliffs, and the fossil-bearing beds below, in the 
light of a critical review of the type section of the Bonaventure conglomer· 
ate at Bonaventure island. 
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ESCUMINAC BAY SECTION 

The oldest beds to be considered here outcrop along the shore south
east of a brook mouth that enters the head of Pirate cove about half a 
mile east of the Escuminac Flats schoolhouse. The Escuminac Bay shore
line shows nearly continuous bedrock exposures from Pirate cove to Y acta 
point. The shore section and Hugh Miller cliffs overlooking Escuminac 
bay include the following sediments beginning with the oldest beds: 

A. Angular-pebble conglomerates interbedded with chocolate, green, and grey, 
argilla·ceous and sandy shales. Lower beds 'Characterized by an ostm
code fauna and numerous plant fragments, the latter closely associated 
with a vein of coal 2-l- inches thi·ok. (Southeast of A. Ma~kenzie's resi-

Feet 

dence head of Pirate cove. Beds largely covered) .................... 400± 
B. Coarse., angular"'Pebble conglomerate with salmon. coloured matrix..... 210 
C. Coffee coloured shale (dull red wet) with occasional green bands. Upper 

part with a conglomerate member 0 feet to 40 feet. (01) Lower part 
of formation partly concealed. Barren of fossils. (Both sides mouth 
of Englishman creek) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 450 

D. Coarse, rounded pebble and boulder conglomerate in grey matrix. Bar
ren of fossils. (Fltmrant conglomerate; type locality Fleurant point; also 
seen at Mushroom rock and southeast of Englishman creek t mile)..... 45 

E. Grey, argillaceous shales and sandy shale interbedded with shaLy and 
thin-bedded sandstone tel'l!llinating in a 16-foot member (El) of red>
dish beds. Fossil fish and fine plant fossils. (Escuminac beds, Magu-
asha bay) • . . . . . . . . . . . . • . • . . . . . . • . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 370 

Disconformity at top 

F. Red shales and ·conglomerates; angular limestone fragmen.ts furnishing 
most of pebbles, with boulder conglomerate member at base (Fl). Bar
ren of fossils. Bonaventure formation (Yacta point and Hugh Miller 
cliffs) • . . • . • . • • • . • . • • . . . • . . . . . • • . . . . . . . . . . . . . . . . • . . . . • • • • • • • . . • . . • . . • • 850 

The basal beds (A) of this section are largely covered under ordinary 
conditions of the beach. But they are of special interest because they con
tain the only fossils known in the section below the fish beds which lie at 
an horizon nearly 1,000 'feet above them. The beds with the coal seam 
lie below high-tide level and can only be seen after making a considerable 
excavation of the beach deposits. The beds which include the coal seam 
consist of grey-green shales, some of which are full of plant fragments, and 
red to chocolate shale interbedded with coarse-pebble conglomerate. They 
show a strike of 84 degrees and dips of 45 degrees to 90 degrees. Ostra-

. cods are abundant in an outcrop 105 paces east of the bridge near A. Mac
kenzie's house. About 20 feet nearer the bridge a seam of coal 2t inches 
thick occurs on the intertidal zone associated with numerous plant frag
ments. The coal and associated beds dip at about 45 degrees. A second 
small seam of coal is reported to be present a few feet from the one seen by 
the writer. Soft shales which alternate with thin beds of conglomerate are 
characteristic of this terrain. The exposed beds include about 200 feet 
of strata which are separated by a covered interval representing 200 feet 
or more, which separates the beds with thin coal seams and ostracods from 
the conglomerate formation that follows (Figure 3). 
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Coal Analysis 

The writer had the old excavation reopened and collected samples 
of the coal, which were analysed by H. V. Ellsworth of the Geological 
Survey, Oanada, who has supplied the following results. 

"The specimens gave the following results by rapid analysis: 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . ..• . . . . . . 16·16 
Fixed carbon . . . . . . . . • . . . . . . . . • . . • . . . . • . . . • . • • • • • . • . 52·09 
Volatile matter (hydrocarbons and total H20). . .. . . . . 31 ·75 

100·00 

4·89 

It burns to a reddish ash that does not fuse." 
This coal seam has been known to the owner of the land on which it 

occurs for many years, but it has apparently not previously come to the 
notice of any geologist. 

Origin and Correlation of Sediments 

All the characteristics of the 1,400 feet of sediments, beginning with 
the coal seam and terminating with more than 300 feet of grey sand,- · 
stone and shale, stamp it as a continental deposit laid down in lagoons, 
freshwater lakes, or along wide river valleys. The late Devonian plants 
and fishes found in the upper 300 feet indicate either fl.uvial or lacustrine 
sediments. The presence of three considera·ble beds of conglomeriate, 
B, Cl, and D, display the work of powerful currents. In the case of D, 
the Fleurant conglomerate, the polished, well-rounded boulders, many 
more than one foot in diameter, have been attributed by Clarke to ice 
action. The absence of strire, however, appears to indioate that river 
currents have been the agents by whfoh they have been rounded and 
transported. In the small, angular-pebble conglomerate of C and Cl 
we seem to have pebbles that were transported by small streams for only 
short distances, which did noit afford the long milling essential to produce 
rounded outlines, whereas the rounded boulders of the Fleurant conglom
erate .suggest a river journey of considerable length and gradient. 

In seeking to correlate the beds at Escuminac bay containing the 
coal seam with their equivalent elsewhere, their resemblance to the Gaspe 
sandstone at Gaspe bay becomes apparent. 

In the lower part of the Gaspe sandstone of Gaspe bay, Logan found 
a 3-inch coal seam- the only one in 7,000 feet of strata he statesl-lying 
as the Pirate Cove coal does below reddish beds. These two occur
rences of coal represent in the writer's opinion approximately the .same 
horizon in the Gaspe sandstone series. 

The lower 600 feet of Logan's Gaspe section include above, the 
coal seam beds with Psilophiton, on some of the leaflets of which Spir
orbis is found. This occurrence of fossil plants and Spirorbis above the 
.coal band at Little Gaspe is duplicated in the succession found by the 

l Logan, Wm. E.: Geo!. Surv., Canada, R ept. of Prog. 1863, pp, 404-405. 
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writer at Pirate cove in Escuminac bay where a coal seam 2! inches 
thick is followed by shales containing Lepidodendron, Psilophiton, and the 
small shell Spirorbis. 

Other resemblances between the lower part of the Gaspe sandstone 
of the Gaspe section and the beds in Pirate cove •are the tendencies of 
the beds in each section to alternate from drab to reddish sandstones, 
associated with red to chocolate shale and gi:een shale in the Pirate Cove 
section and " Claret red and green " shale in the Gaspe section. The 
"Red sandstone "1 and interpolated red argillaceous shales of Logan's 
Gaspe sandstone with conglomerate bands of quartz, jasper, and lime
stone, are rather closely matched by the coffee coloured to dull red shale 
and conglomerates of the Escuminac Bay section near the mouth of Eng
lishman creek. 

The Pirate Cove coal seam lies several hundred feet below a marked 
disconformity that marks the line between fossiliferous beds below and 
barren red conglomerates and shales above. This disconformity appears 
to be the logical place to draw the Bonaventure-Gaspe sandstone bound
ary, lying as it does at the base of the bright red sediments at the top 
of the fossiliferous rocks, and several hundred feet above a coal that 
seems to correlate with the coal located in the lower pa:rt ·of the Gaspe 
sandstone (Figure 3 and Plate I C). 

At the top of the Gaspe sandstone of the type section Logan2 
reported 663 'feet of "Drab, massive sandstone containing comminuted 
plant remains and interstratified with red beds only at the bottom. These 
appear to correlate with the Escuminac beds of the Escuminac Bav sec
tion (E of the preceding section). The drab sandstones ·of the Gaspe 
formation lie between the red Bonaventure conglomerate above and " red' 
sandstone " below, just as the Escuminac beds and their basal conglom
erat~ formation lie between red conglomerates above and dull red argil
laceous shales and conglomerates below, which include the coal seam of 
Pirate cove. 

TYPE SECTION 

The Bonaventure formation was first described by Logan. He defined it 
as "a series of red sandstones, interstratified with beds of a coarse cal
careous conglomerate. The island of Bonaventure, opposite to Perce, is 
entirely composed of this series; for which we have, in consequence, chosen 
the name of Bonaventure formation." 

Apparently neither Logan, Ells, nor Clarke was aware that the bottom 
of the Bonaventure conglomerate was defined at the type locality on Bona
venture island by an older formation. Logan's impression that it was not 
so defined is reflected in his omission to cite any basal boundary of the form
ation on Bonaventure island. Clarke statess that "the rocks of the island 
are entirely of the Bonaventure conglomerate and represent the upper beds, 
the basal limestone not being present." At the northeast corner of the island 
the writer found the Bonaventure formation resting on a limestone base of 
Devonian age (Plate I A). 

•Logan, W. E.: Geo!. Burv., Canada, p. 528 (1863). 1 
• Ibid, p. 396. 
8 Clarke, J. M.: Mem. 9, p. 95 (1908). 
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A fauna representing the Grande Greve limestone was collected he!'\ 
which includes the following species. 

Leptocoelia flabellites (Conrad) 
Leptostrophia magnifica (Hall) 
Chonetes canadensis Billings 
Strophonella ( Amphistrophia) cf. continens Clarke 
M egalanteris thunei Clarke 
Beachia cf. amplexa Clarke 
Spirif er murchisoni Castelnau 
Palaeopinna'I sp. 
Tentaculites cf. carteri Clarke 
Dalmanites cf. lowi Clarke 

The ledges that . furnished this faunule clearly represent a seaward 
extension of the Grande Greve limestone so well exposed in Perce island 
and the cliffs beyond cape Barre to the northwest of Bonaventure island. 
The basal limestone conglomerate of the Bonaventure is not only presen1 
on the island, but is so largely composed of limestone pebbles that its 
reaction to subaerial erosion is similar to a limestone; wide fissures are 
dissolved out of this limestone conglomerate and shallow, cave-like depres
sions are formed as in a limestone area. It is only near the northeastern 
corner of the island that the base of the Bonaventure is exposed. Elsewhere 
it extends below sea-level. The maximum height of the vertical cliffs on the · 
east side of the island where the Bonaventure conglomerate lies horizontally 
is approximately 400 feet. Dips of 5 degrees to 15 degrees about the west 
and smith sides of the island appear to add 100 feet or more to the thickness 
shown by the maximum height, giving a total thickness for the formation of 
about 500 feet. The red shales and rather soft red sandstones that lie be
tween successive beds of conglomerate are best exposed on the west and 
south sides of the island. The limestone conglomerates with their scattering 
quartz, jasper, and other non-calcareous pebbles are essentially grey, with 
very little red, except in cliffs where the red shale and sandstone above have 
supplied a superficial coating of red to the whole mass. No trace of plant 
or animal fossils has been found in the Bonaventure conglomerate on the 
island or at other localities where an unconformable limestone base leaves 
no question concerning the downward limits of the Bonaventure. 

On the mainland 3 miles northwest of Bonaventure island the cliffs at 
the southwest corner of mount St. Anne and the adjacent conglomerate 
ledges west of the mountain road near that point furnish a section of the 
Bonaventure which is about 800 feet thick. This rests on Palreozoic lime
stones and shales (Plate I A). 

AREAL DISTRIBUTION OF THE GASPE SANDSTONE AND THE BON A VENTURE, 
WEST OF THE TYPE SECTION 

The bright red cliffs of the Bonaventure formation border much of the 
north shore of Chaleur bay for about 125 miles. They are composed chiefly 
of coarse conglomerate, sandstone, and shales. These are most strikingly 
displayed near the western and eastern ends of this long line of outcrops. 
Near the western end are the high Hugh Miller cliffs of red conglomerate 
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which overlook Escuminac bay and overlie disconformably beds with 
Devonian fishes representing the top of the Gaspe sandstone. At the eastern 
end is the red cap of mount Ste. Anne with its precipitous cliffs which look 
down from an elevation of 1,200 feet on Bonaventure island, the type local
ity of the Bonaventure formation with its girdle of red conglomerate and 
sandstone cliffs. A considerable break in the coastal belt of Bonaventure 
sediments occurs between Chandler and Port Daniel. There is still another 
break at Black cape where high cliffs of the Silurian section replace the 
Bonaventure formation along the coast-line. But the presence of fissures in 
the Silurian rocks ·at Black cape, filled with Bonaventure conglomerate and 
other remnants in the Palreozoic near Port Daniel, attest the former extent 
of the Bonaventure over the whole of the coast-line zone from Escuminac 
river to Bonaventure island (Figure 3). 

Over all of this long line of outcrop east of Nouvelle river the Bon
aventure formation lies nearly horizontal, except where disturbed by fault
ing, upon the upturned edges of Palreozoic limestones, shales, and quartz
ites (Plate I B). But west of Nouvelle river this unconformable relation
ship of the Bonaventure to much older formations gives place to discon
formable relations with ·a formation but slightly older than the Bona
venture. West of Nouvelle river the Bonaventure, instead of resting uncon
formably on rocks of a distinctly different type and a very much earlier 
dat-e, follows sediments having some resemblance to the Bonaventure, but 
with fossil-bearing horizons and separated from it by a disconformity 
instead of an unconformity.1 It is apparent from the Escuminac Bay sec
tion that a set of beds with a thickness of 1,400 feet or more, representing 
the upper part of the Gaspe sandstone, terminate rather abruptly between 
NouveUe and Cascapedia rivers. No trace of these older continental sedi
ments has been found in the 100-mile belt of the coast between Nouvelle 
river and mount Ste. Anne at Perce. North of mount Ste. Anne, 6 miles, the 
7,000-foot section2 of Gaspe sandstone measured by Logan appears with 
the same abruptness that the coal plant, and fish-bearing beds do at 
Escuminac bay. 

The Bonaventure near both its eastern and western limits displays 
strangely enough a considerably greater thickness of sediments than it 
shows in any of its intermediate sections. 

COMPARISON OF BONAVENTURE AND CATSKILL 

The Bonaventure conglomerate has been compared to the Catskill of 
New York by Dr. J. M. Clarke in various discussions of this youngest 
Palreozoic formation in Gaspe peninsula. A broad review of the areal 
distribution of the Bonaventure and the Gaspe sandstone which is its 
chronologic predecessor in Gaspe peninsula, however, makes the contrasts 
between the Catskill and Bonaventure much more striking than their 
resemblances. Both the Catskill and the Bonaventure are continental 
deposits of about the same age. Each is the terminal Palreozoic formation 

1 See Geo!. Surv. , Canada, Bull. 44, sect.ions opposite p. 36, for structural fea tures of Port Daniel a.rea. 
2 Ells, R. W. : Map, Geo!. Surv., Canada, 1884. See also J. M. Clarke: "Geological Age of the 

Bonaventure Formation"; N .Y., State Mus. Bull. No. 251, pp, 123-130 (1924). 



89c 

in its own region, and red sediments in which conglomerates are prominent 
dominate both. But we find between the two these contrasts: the Catskill 
continental sediments followed westward across New York interfinger with 
the Chemung marine sediments, whereas the Bonaventure followed west
ward for 100 miles from its region of typical development remains where it 
abruptly terminates at or near the Hugh Miller cliffs as completely a con
tinental formation as it is at the type locality and with a thickness not 
greatly differing from sections in the type .region. Moreover, the Bona
venture in its most westerly development has disconformable relations to 
a subjacent formation of continental type, whereas the Catskill is conform
able with the beds below it with marine faunas. 
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SOME MINERAL OCCURRENCES OF ECONOMIC INTEREST IJ.~ 
NEW BRUNSWICK 

. By F. J. Alcock 

CLAY AND LIMESTONE NEAR BROOKVILLE 

At the request of Mr. Charles H. Gibbon of St. John, a visit was made 
to a deposit of clay near Brookville, about 4 miles north of St. John city. 
Mr. Gibbon owns 70 acres of land consisting of marshy clay meadow sur
rounded by limestone hills. The association of the clay and the limestone 
suggested a possibility of their use for the manufacture of cement. The 
property lies along both the main motor highway and the Canadian 
National railway line from St. John to Moncton. 

The rocks of the region consist of limestone, diabase, and granite. The 
hills to the wes·t and north of the meadow rise to elevations of about 200 feet 
and consist of limestone of Precambrian age, forming part of a limestone
dolomite belt that extends from Green head west of St. John to Torry burn, 
1! miles northeast of Brookville. The rocks strike north-northeast and at 
some six places quarries were opened for the preparation of lime. The 
limestone is bluish and is cut by narrow dyes of diabase, usually less 
than a foot in width. Along the borders of the dykes the limestone com
monly shows a narrow white band, decoloured by the action of the intrusive. 
The following analysesl of samples taken from the quarries at Drury cove, 
a quarter of a mile to the west of Brookville, show the composition of the 
limestone. 

Sample Insoluble Fe20a+ CaCOa Mg CO a Cao MgO matter AI.Oa 

Drury cove, No. 1. ........... . .. 2·20 0·24 96·60 0·98 54·10 0·47 
Drury cove, No. 2 ............... 2·00 0·24 97·68 0·27 54 ·70 0·13 
Drury cove, No. 3 ............... 1·86 0·28 96·69 0·53 54·15 0·25 

A sample collected by the writer and analysed in the laboratory of the 
Mines Branch, Department of Mines, Ottawa, gave the following results: 

Insoluble matter Fe20a+ CaCOa MgCOa I Cao MgO Al20a 

1·62 . •..... .. . . .. . .... . . · .......... ... . ... .. . 0·14 95·85 1·52 53·68 0·73 

tHayes, A. 0.: Geol. Surv., Canada, Sum. Rept. 1913, p. 241. 



9lc 

A quarter of a mile south of Brookville, granite is exposed in a railway 
cut. The contact with the limestone takes a direction a little east of north, 
the high hills to the east of Brookville consisting of granite. 

The clay area lies to the west of the motor road and railroad. It is 
flat and marshy and is drained by the northwest branch of March creek. 
A divide of limestone about 200 yards wide separates it from Drury cove, 
a part of Kennebecasis bay. According to the topographic map of the 
region the surface of the marsh lies at an elevation of about 18 feet above 
mean high tide. There is thus not much opportunity to thoroughly drain 
the marsh, but the opening up of the creek's channel :µear the outlet of the 
marsh where there is a fall of several feet would be of some help in this 
respect. 

The clay was examined at a number of places in the marsh and 
samples collected with an auger at depths of about 6 feet. An analysis 
made in the laboratory of the Mines Branch, Department of Mines, Ottawa, 
gave the following composition of typical material, dried at 104° centi
grade. 

Per cent 
Si02.... ... .. .... ... . ...... .... . ............... .. . . ... .. . .. .... .. ... . .. . 67·10 
Fe20s............ ... ... ... . . ... . ... ....... . ..... .. .. .. .. .. .. .... .... ... . 4·79 
AhOa... . ... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . .. . . . . . . . 15·05 
CaO........... . . . . ..... . ... ... . . . . . ...... . . . . ...... . ... ....... . . . .... .. 1·44 
MgO.......... . ... . . .. . .. . . . ... .. .. . . . . . . . .. . . ... .. . . ... . . . . . . .. . . .. .. .. . 1·55 
K20........ .. ....... . ... .. .. . . .. .. .... .. .... . ... . . . .... .. .. .... . ....... 2·55 
Na20..... ....... . . . .. .. .... . .. . . ... . .. .. .. . . .. . .... ....... . . . ....... . .. 1·50 
Loss on ignition........ .... ... . .. .......... . . . ... . . ................... . . 5·62 

Total... ....... . . .......... ... .... . . . . ...... ........ .. . . ..... 99 ·60 

The clay appears to have been formed as a lake deposit. The writer 
was informed by Mr. Gibbon that boring operations have shown depths of 
clay of from 30 to 40 feet and that one boring went to a depth of 180 feet 
without encountering bedrock. Should clay ever be required in the vicinity, 
the property is worthy of investigation. 

STARRS ISLAND COPPER DEPOSIT 

An occurrence of chalcocite on Starrs island near St. John was staked 
about 1916 and a certain amount of work has been done on the property 
during recent years. The island lies about a mile northeast of Millidge
ville, in Kennebecasis bay, about 500 feet off the southeast shore. It is 
about 1,000 feet in length; the mineral showing is on the northwest side 
near the shore. 

The rocks of the island consist of altered limestone and intrusives. 
The former is highly contorted with irregular strikes and dips. Its age is 
Precambrian. In places it is altered to lime-silicate rock consisting of pink 
garnet and green epidote. These silicate masses are of various sizes and 
shapes and occur irregularly scattered through the limestone. At the south 
end of the island are dark masses of rock, some of which have sharp 
boundaries against the limestone. A thin section of a specimen from 
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one such mass was seen to consist of labradorite and augite and hence is 
a gabbro. Another section shows a great deal of carbonate and epidote in 
addition to feldspar and probably represents an intrusive that has assim
ilated some limestone. 

The chalcocite occurs as small masses and grains in the lime-silicate 
portions of the altered limestone. There appears to be no definite trend 
or regularity to the occurrences. The largest piece of chalcocite seen by 
the writer was about the size of a man's fist. 

The association of the chalcocite with the secondary silicate minerals 
suggests a common origin for them all. They were evidently produced at 
high temperatures under conditions of contact metamorphism. The dykes 
that cut the limestone are not large enough to have produced this change, 
but they may be differentiates of a larger mass underlying the limestone. 
Granite masses cutting Precambrian limestone occur in the vicinity of 
St. John. 

A small amount of surface work in the form of an open-cut has been 
carried out, but the amount of ore exposed is very small, and its scattered 
character does not offer much hope of a deposit of commercial importance 
being found. 

GYPSUM NEAR APOHAQUI 

A deposit of gypsum occurs on the farm of Michael Guilfoyle near 
Apohaqui, Kings county, New Brunswick, and smaller exposures along the 
same line of strike are known both to the east and to the west. The pro
perty is about 3-! miles west of Sussex on the main motor highway from 
St. John to Moncton and is within half a mile of the Canadian National 
Railway line connecting these two points. The distance to St. John, which 
would be the place of water shipment, is 40 miles. 

The rocks exposed on the property belong to the Windsor series of 
Lower Carboniferous age. They consist of conglomerate, limestone, and 
gypsum beds. The conglomerate, which is the oldest, forms a prominent 
ridge running · in a direction slightly north of east. The beds strike in the 
same direction and dip to rthe north at angles of from 35 to 55 degrees. 
Overlying the conglomerate is a limestone horizon which is exposed in two 
places. The limestone is dark grey and dips to the north at 55 degrees. 

The gypsum beds outcrop to the north of the conglomerate and lime
stone. Outcrops are abundant over a width of 600 feet and where 
exposures can not actually be observed the hummocky nature of the belt 
and the numerous sink-holes indicate the character of the rock beneath. 
The gypsum is of the massive crystalline type. At one place where the 
bedding planes could be observed the dips are low. It was found impossible 
from the surface exposures to determine the thickness of the beds, but in 
some of the hummocks a vertical thickness of over 40 feet is exposed. No 
development in the form of drilling or open-cut work has been done to 
explore the tonnage available, but the surface indications suggest that it 
is large and that mining costs would be low. 
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ANNIDALE COPPER DEPOSIT 

During the past summer development work was carried out by the 
Canadian International Corporation on a copper prospect near Annidale. 
A vertical shaft was sunk to a depth of 108 feet and crosscutting was 
carried out for a distance of 12 feet in a north direction and 16 feet in a 
south direction. Work closed down on September 7. 

A description of this deposit is given by M. E. Wilson in the Summary 
Report of the Geological Survey, 1926, part C; under the name Dick copper 
prospect. The mineralization consists of chalcopyrite, pyrite, and quartz, 
along sheared zones in altered volcanic rocks. The new shaft is located on 
the north side of ipit No. 3. This pit shows a sheared zone in volcanics, 
which has a width of 5 feet. It is bordered by slickensided surfaces, and 
is mineralized with pyrite, chalcopyrite, and quartz. In the zone is a 
mass of nearly solid chalcopyrite, 14 inches wide, with a second parallel 
mass about 4 inches wide. The mineralized zone dips steeply to the north. 
The shaft is located about 10 feet north of the pit. It was expected that 
the mineralized zone would be intersected by the shaft and picked up again 
in a crosscut. At the time of the writer's visit the shaft had a depth of 
only 38 feet and the ore zone had not been encountered. 
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DEEP BORINGS IN ONTARIO, QUEBEC, AND THE MARITIME 
PROVINCES 

By D. C. Maddox 

The Borings Division has charge of the work of collecting and organ
izing all information that it is possible to obtain with reference to drilling 
operations for oil, gas, water, non-metallic minerals, and coal, but ::i10t includ
ing diamond drilling for the purpose of testing the values of metalliferous 
deposits. The information desired is of two kinds: the nature and thick
ness of the various rocks passed through in the course of drilling; and the 
depth at which products of interest or of value (as oil, gas, water, etc.) are 
obtained, as also their quality and quantity. Information as exact as pos
sible as to the position of the well and as to the elevation above sea-level 
of the top of the well forms ·an important part of the data desired. The 
information is available to all and much unproductive drilling might be 
prevented by its use and drillers would best serve their own interests by 
supplying the division with all pertinent information regarding drilling 
operations. 

Samples of the rocks penetrated and written records are desired in the 
case of any drilling. The samples are taken by the driller and usually 
cover a depth of 5 or 10 feet. The division supplies bags for the samples 
which may be sent free of mailing charges to Ottawa where the material 
is examined and finally stored for future use. A written report giving the 
results of the examination of the samples, accompanied by a geological 
interpretation of such results, is forwarded to the sender. For water wells, 
standard questionnaires are forwarded to the driller for completion by him. 
In Ontario records and samples obtained from wells drilled for oil and gas 
are collected by Col. Harkness, the Gas Commissioner for that province. 
During 1928 only records of such wells drilled in Ontario were received 
by the division, the samples being held at Toronto. Col. Harkness has 
kindly consented to provide the division with all information available 
regarding the oil and gas wells as they are drilled. Co-operation has also 
been established with other institutions. The Department of Agri
culture, the Canadian National railway, the Canadian Pacific railway, and 
many others have so co-operated and acknowledgments are due to them. 
The Quebec Department of Health has also provided much useful informa
tion with reference to water analysis and thanks are due to the engineers 
of the waterworks of many cities for information of a similar nature. The 
Oil Well Supply Company provided a very complete list of drillers in the 
province of Ontario. Lists of drillers were also received from Mr. McMullen 
of the Nova Scotia Department of Lands and Mines and from Mr. Shaw 
of the Department of Public Works, P.E.I. Many drillers have most loy-
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ally supported the work of the division and it is hoped that many more 
will be induced to assist. It is only by the co-operation of government 
departments, well drillers, and well owners that the Geological Survey can 
hope to collect the necessary data from so large an area as that involved. 
The very nature of the work renders much of the information practically 
useless unless recorded at the time the wells were being drilled. 

Driller's Associations have been formed in several of the states of the 
United States of America and seem to have been a great success by pro
viding a means for the interchange of knowledge and by creating a spirit 
of mutual help. Government geologists have played a prominent part in 
the proceedings of these associations chiefly in connexion with the discus
sion of drilling problems, water conservation, and the geology of water 
supply. No such associations on a large scale have yet been formed in 
Canada. 

During the past year data of a general nature as to water conditioni;i 
at depth were furnished by Mr. Robert Connell of Manitowaning, cover
ing Manitoulin island; by Mr. Amos Clarke covering Dundalk district, 
Ont.; by Mr. Ed. Desroches covering Miscouche area, P.E.I.; and by Mr. 
Thos. Kennedy of Chatham, N.B., for information regarding the country 
bordering the lower part of Miramichi river, N.B. Mr. Azarias Rioux, well 
driller of Montreal, supplied much general information on water conditions 
in some of the smaller towns and villages of the province of Quebec. 

The . only samples received from wells put down in Ontario for oil or 
gas were from a well put down near Collingwood by Mr. Robert Cherry; 
thirty-one samples were received and examined. A point of special inter
est in connexion with these samples was the discovery of a bed of ben
tonite at a depth of 320 feet from about the middle of the Trenton group, 
as far as can be determined in the present stage of the drilling. A sample 
of the material was forwarded to Dr. C. S. Ross of the United States Geo
logical Survey who has worked on Palreozoic bentonites and he reported 
that the bentonite closely resembles similar material from the Ordovician 
of Tennessee and Virginia. In the case of wells drilled for water in Ontario, 
369 samples were received and examined. 

In the province of Quebec no drilling for oil and gas seems to have 
been done. A well put down at the Dominion Experimental Farm at 
L'Assomption provided information of considerable interest. The well 
passed through igneous rock at two horizons, 285 feet to 385 feet and 
580 feet to 630 feet. Apparently the igneous rock represents dykes and 
there seems to be evidence of duplication of the strata by faulting. The 
number of samples received from wells in the province of Quebec was 94. 

In New Brunswick drilling for oil and gas was confined to that done 
by the New Brunswick Gas and Oilfields in the Stoney Creek field and 
near Gautreau on the east side of Petitcodiac river. Dr. Henderson who 
has charge of the work continued his cordial co-operation with the division, 
and 222 samples from the Gautreau well of this company were received. 
A sample of hydrocarbon suspected to be anthra:x;olite, taken from a boring 
on the Legassie farm near Fredericton, was examined. 

93744-7 
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Drilling for oil and gas in the province of Nova Scotia was largely 
confined to the putting down of test holes for the purpose of determining 
structure. Mr. John Ness of the Imperial Oil Company kindly supplied 
information on six such test holes put down in Minudie district, Cumber
land county. Thirty-three samples from water wells were received and 
examined. Two of the wells passed through the Meguma gold-bearing 
series and one through the Triassic igneous rock of the north shore. 

The abandonment of the two deep wells drilled by the Daugherty 
Company on Governor island, Charlottetown, P.E.I., seemed to mark, 
for the present, the conclusion of drilling for oil and gas in the island 
province. All information received was from wells put down for water. 

A certain amount of work not directly . connected with borings was 
undertaken by the Borings Division in 1928. This work was done in an 
attempt to reply to an inquiry as to the hardness of water in the chief 
Canadian cities and towns. Sufficient information was obtained to satisfy 
the demands of the inquiry. 
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OTHER FIELD WORK 

Geological 

T. L. TANTON. Mr. Tanton commenced a geological survey of She
bandowan Lake map-area, western Ontario. This area lies between lati
tudes 48° 30' and 48° 45' and longitudes 90° 00' and 90° 30'. 

·ROBERT THOMSON. Mr. Thomson, under the direction of W. H. Col
lins, completed a study of the relations of the basic and acid edges of the 
Sudbury nickel eruptrlve, Ont. 

W. A. JONES. Mr. Jones, under the direction of W. H. Collins, studied 
inclusions of sedimentary materials in gabbro near Sudbury and in granite 
near Killarney, Ont. 

T. T. QUIRKE. Mr. Quirke commenced a geological survey of an area 
just east of Parry Sound, Ont., included by latitudes 45° 15' and 45° 30' 
and longitudes 79° 30' and 80° 00'. 

H. C. CooKE. Mr. Cooke briefly studied gold deposits in central 
Ontario, in the Kirkland Lake and Porcupine fields of nor.thern Ontario, 
and in the Nova Scotia gold-bearing area. 

A. E. WILSON. Miss Wilson continued the geological survey of the 
Cornwall map-area, eastern Ontario. 

H. V. ELLSWORTH. Mr. Ellsworth spent several weeks in central and 
eastern Ontario studying rare mineral occurrences. 

L. GILCHRIST and J.B. MAWDSLEY. Professor Gilchrist of the Depart
ment of Physics, University of Toronto, and Mr. Mawdsley carried out 
investigations of electrical and electro-magnetic methods of prospecting. 

T. H. CLARK. Mr. Clark continued the geological survey of Sutton 
map-area, southern Quebec. This area is bounded by latitudes 45° 00' 
and 45° 15' and longitudes 72° 30' and 73° 00'. 

H. W. McGERRIGLE. Mr. McGerrigle, under the direction of T. H. 
Clark, commenced a geological survey of Lacolle map-area, southern Que
bec, lying between latitudes 45° 00' and 45° 15' and longitudes 73° 00' 
and 73° 30'. 

EUGENE POITEVIN. Mr. Poitevin spent three weeks in the Eastern 
Townships of Quebec in a further study of the mineralogy of the serpen
tine belt. 

S. A. NORTHROP. Mr. Northrop, under the direction of F. J. Alcock, 
commenced a geological survey of an area bordering Chaleur bay between 
Port Daniel and Black cape, Que. 

E. M. KINDLE. Mr. E. M. Kindle engaged in the study of various 
geological problems, in Gaspe peninsula. 

CECIL KINDLE. Mr. C. Kindle, under the direction of E. M. Kindle, 
commenced the geological survey of an area bordering Chaleur bay 
between Port Daniel and Mal bay, Que. 
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F. J. ALCOCK. Mr. Alcock commenced a geological survey of an area 
fronting on Chaleur bay between Belledune river and Nash creek, N.B. 

E. R. FARIBAULT. Mr. Faribault re-examined gold mines and prospects 
being operated in Nova Scotia. He nearly completed the geological sur
vey of Digby map-area, N.S., bounded by latitudes 44° 30' and 45° 00' 
and longitudes 65° 30' and 66° 00'. 

I. W. JONES. Mr. Jones gedlogically surveyed the west half of Spring
hill map-area, N.S., bounded by latitudes 45° 30' and 45° 45' and longi
tudes 64° 15' and 64° 30'. 

G. W. H. NORMAN. Mr. Norman continued the geological survey of 
Lake Ainslie map-area, N.S., bounded by latitudes 46° 00' and 46° 15' 
and longitudes 61 ° 00' and 61 ° 30'. 

W. A. BELL. Mr. Bell spent part of the field season in Lake Ainslie 
district, and Pictou coal field, N.S. 

Topographical 

S. C. McLEAN. Mr. McLean ran primary control traverses of the 
Parry Sound map-area, Ontario, latitudes 45° 15' to 45° 30', longitudes 
80° 00' to 80° 30', and of the east half of St. John map-area, New Bruns
wick, latitudes 45° 15' to 45° 30' and longitudes 65° 30' to 66° 00'. 

H. N. SPENCE. · Mr. Spence ran secondary control traverses of the 
Parry Sound map-area, Ontario. Mr. Spence also surveyed the geographi
cal control for Michipicoten River map-area, Ontario, latitudes 47° 45' to 
48° 00', and longitudes 84° 30' to 85° 00'. 

K. G. CHIPMAN. Mr. Chipman completed a secondary triangulation 
along the shore of Georgian bay within Parry Sound map-area, Ontario. 
Mr. Chipman also visited the parties in charge of J. W. Spence and J. A. 
Macdonald in order to supervise the work being carried out by these two 
officers. 

A.G. HAULTAIN. Mr. -Haultain continued the work of making control 
surveys in Copper Cliff map-area, Ontario, latitµdes 46° 15' to 46° 30', 
longitudes 81° 00' to 81 ° 30'; and in Chelmsford map-area, Ontario, lati
tudes 46° 30' to 46° 45', longitudes 81° 00' to 81° 30'. 

J. V. BUTTERWORTH. Mr. Butterworth ran control surveys for Des
meloizes map-area, Quebec, latitudes 48° 45' to 49° 00', and longitude 
79° 00' west to the Quebec-Ontario boundary. 

J. W. SPENCE. Mr. Spence topographically surveyed Hillsborough 
map-area, New Brunswick, latitudes 45° 15' to 45° 30', longitudes 65° 30' 
to 66° 00'. 

J. A. MACDONALD. Mr. Macdonald ran control surveys for the Port 
Mouton map-area, Nova Scotia, latitudes 43° 45' to 44° 00', longitudes 
64° 30' to 65° 00', and for part · of Liverpool map-area, Nova Scotia, lati
tudes 44° 00' to 44° 15', longitudes 64° 30' to 65° 00'. Mr. Macdonald 
also completed the running of control surveys of Lake Ainslie map-area, 
Nova Scotia, latitudes 46° 00' to 46° 15' and longitudes 61° 00' to 61° 30' 
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PLATE I 

A. View of the type locality of the Bonaventure conglomerate from the shoulder 
of mount Stie. Anne, with close view of this conglomeirate on mount Ste. Anne. 

B. Unconformity between Bonaventure conglomerate and Palreozoic limestone; con
tact 18 inches above head of man. Three miles east of Grand River. 

C. Disconformity between the Bonaventure conglomerate and ithe Escuminac beds, 
Yacta Point section, Escumina.c bay. The large blook under the hammer has been 
derived from the sa.ndstone beds below the disconformity. 



Limestone 1!~-1~~~! ba.se~c 

Type loca.lity J a.nd. ·close up) of 

BDna.venture con.91omera.:te 

93744- 8 
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