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INTRODUCTION 

Steeprock Lake map-area lies between latitudes 48° 45' and 49°, and 
longitudes 91 ° 30' and 92°, in Rainy River district, Ontario. The 
Canadian National railway runs approximately along the southern edge 
of the area of which Steeprock lake, an expansion of Seine river, is a 
prominent geographic feature. Detailed geological mapping was com­
menced in 1925 and during the progress of the work various mineral 
occurrences were examined. These are described in this report. 

The writer was ably assisted in the field by H. M. Bannerman, H. 
Kranck, and W. S. Yarwood. 

Seine River sheet1 is the only published geological map that includes 
the entire map-area. A map showing the geology of Steeprock lake 
appears in " Twelfth International Geological Congress, Guide Book No. 
8, pt. I, p. 48 (1913) ," and in this publication W. L. Uglow gives a 
concise description of features of geological interest and a bibliography of 
geological literature. 

In addition to the report by W. Mclnnes and W. H. C. Smith, the 
following reports deal with mineral occurrences of the area. 
Bruce, E. L.: Ont. Dept. of Mines, Ann. Rept., vol. XXXIV, .pt. VI, pp. 30-32 (1925). 
Carter, W. E. H.: El€venth Rept. Ont. Bureau of Mines, pp. 241, 265-266 (1902). 
Coleman, A. P.: Fourth Rept. Ont. Bmeau of Mines, ipp. 58-59, 73-76 (1894). 

Sixth Reprt. Ont. Bureau of Mines, pp. 78-79 (1896) . 
Eleventh Rept. Ont. Bureau of M~nes, pp. 133-134 (1902). 

Fraleck, E. L.: Ont. Bureau of Mines, Ann. Rept., vol. XVI, ipt. I, pp. 173-175 (1907). 
Lindeman, E., and Bolton, L. L. : Mines Branch, Dept. of Mines, Canada, "Iron 

Ore Occurrences in Canada"; Pub. No. 217, vol. II, P'P· 51-52 (1917) . 
M~Ller, W. G . : Twelfth Rept. Ont. Bureau of Mines, p. 309 (1903). 
Robinson, A. H. 'A.: Mines Bran~h. Dept. of Mines, Canada, Sum. Rept. 1918, pp. 

18-20. 
Wilson. A. W. G .: Mines Branch, Dept. of Mines, Canada, "Pyrites in Canada"; 

Pub. No. 167, p. 74 (1912). 

1 Geol. Surv., Canada, Map No. 560. The map accompanie; a report by Mcinnes, W., and Smith, 
W. H . C.: Geol. Surv., Canada, Ann. Rept., vol. X, pt, H (1899). 
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Scores of mining claims have been taken up throughout the southern 
part of the map-area following periods subsequent to 1894 of active 
prospecting for gold, iron, and pyrite. The latest mining operations ceased 
in 1914. The present commercial activities are confined to lumbering in 
the northwest quarter of the map-area and the installation of an hydro­
electric power plant at the fall s on Seine river above Steeprock lake. 

IRON ORE 

Concentrations of iron-·ore minerals occur at numerous localities 
throughout the area which has 'been mapped 1 as underlain by Keewatin 
rocks. The concentrations are of various mineral compositions, are 
disposed in a variety of ways with respect to the associated rock, and are 
not all of the same age. At nearly all of the localities mentioned below 
there is evidence of stripping or other development work performed many 
years ago. 

(1) Belts up to 80 feet wide of lean, banded iron formation occur 
among Keewatin lavas at the following localities: an island at the north 
end of Niven lake; 200 feet south of Banning station; south shore of 
Buttermilk lake near its east end; half a mile south of the south end of 
Buttermilk la:ke; on the three adjoining mining locations 140 E, 139 E , 
and 145 E, north of Perch lake; on the west shore of Arnold lake, 1 mile 
north of the last-mentioned location; mining locations K 135 and K 137 
adjacent to the western part of Steep rock lake; on mining location 858 X 
south of the west end of Strawhat lake; and adjacent to the railway, near 
mile-post 5, west of Atikokan. Considerable trenching and stripping have 
been done on certain of these !belts. 

The iron formation consists of thin layers of fine-grained magnetite 
alternating with layers of fine-grained silica which preponderate in volume. 
Variations in the widths of single layers and groups of layers are common. 
The layers are nearly vertical and in many places are contorted. In 
general the iron formation is similar to that found in the Keewatin of the 
Matawin River map-area, 2 but the belts are narrower and though parts 
of some 'belts are richer in iron than other parts, it is the 'belief of the 
writer that the ohance of discovering iron ore-bodies is remote. No-where 
was a width of more than 10 'feet observed to have an iron content 
appearing to exceed 25 per cent and by far the greater part of the banded 
iron formation is much leaner. 

(2) Banded iron formations very lean in iron occur in the Steeprock 
series. One belt a few feet wide occurs on the northeast side of the east 
arm of Steeprock lake within the Steeprock limestone. It ·consists of 
alternating layers averaging aJbout half an inch thiok of red and grey chert. 
Within the cherty material at certain places there is some iron-bearing 
carbonate and hematite. 

1 Geol. Surv., Canada, Map No. 560 (1897). 
2 Tanton, T. L.: Geol. Surv., Canada, Sum. Rept. 1924, pt. C. 
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On the southwest side of the east arm of Steeprock lake there is a 
belt of banded iron formation over 100 feet thidk and traceable for 200 
feet across the base of Greenstone point. It consists of layers of pale grey 
and rusty brown chert averaging an inch in thickness, 'with fairly regular 
interlaminations, averaging t inch in thickness, of a massive, dense, hard, 
black material consisting chiefly of an intimate mixture of magnetite and 
limonite. The iron content of this material is estimated by the writer not 
to exceed 15 per cent. On the west s:hore of the main peninsula projecting 
into the northern part of Perch lake, a dark grey, slaty iron formation is 
exposed adjacent to, and ·conformruble with, a conglomerate which lie$ south 
of it. The beds strike east-northeast and are vertical. The slaty iron 
formation is lithologically identical with a slaty iron formation of 
Windigokan ( ?) age which occurs in the Mata win iron range. Within the 
dominantly slaty material are groups of beds containing an intimate 
mixture of magnetite and hematite and in them are several thin, discon­
tinuous layers of red jasper. A pit and trenoh near the shore of Perch lake 
re¥eal a group of highly ferruginous slaty beds about 15 feet thick. The 
exposed material is not sufficiently rich in iron to be regarded as iron ore. 

(3) Large masses of carbonate rock occur within the Steeprock series. 
By far the greater part is secondary material which has· replaced lava, 
tuff, and limestone beds. Masses of these rocks with indefinite boundaries 
occur through the carbonate. Prominently displayed developments of the 
carbonate occur at several widely separated places on the islands and 
northern shores of Steeprock lake. At these localities the carbonate masses 
ramify through a thinly-bedded, cherty limestone and, also, lavas and pryro­
clastics. These masses· of partly replaced limestone and volcanic rocks have 
been referred to by previous writers as constituting the Steeprock limestone 
member of the Steeprock series, although stratified limestone forms less 
than '10 per cent of the rock. The stratified rock to whieih the name 
Steeprock limestone might properly be applied is not highly ferruginous. 
It weathers various shades of grey and occasionally white .and buff. The 
secondary carbonate rock is characteristically forruginous, as is indicated 
by the rusty coating on weathered surfaces; it is dense, fine-grained, and 
massive. It contains irregular-shaped segregations of white ·calcite, vugs 
lined with beautiful red, and colourless quartz crystals occasionally 2 
inches long; abundant tiny ·chert nodules, and masses of various lavas and 
sediments in various stages of replacement. The canbonate rock as 
developed over a length of about 12 miles along the shore of Steeprock 
la:ke forms isolated hummocks rising 100 feet aJbove the lake and having 
diameters of several hundreds of feet. It is reasona'ble to suppose that the 
carbonate rock was at one time more extensive than now. If it had been 
partly destroyed by solution, residual masses of limonite of consideraible 
thickness might have developed and such limonite might have been con­
centrated in adja·cent lowlands such as the bed of Steeprock lake. The 
most favourable place for such accumulations of limonite would be the bed 
of the east arm of Steeprock lake. No information is available regarding 
the character of the materials at the !bottom of the lake, though water lots 
have been taken up as mining claims along this part of the lake. 
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Carbonate rock largely concealed by drift, but possibly 600 feet by 
300 feet in area, occurs on Birch point, on the west arm of Steeprock lake. 
Side-hill pits expose in two places a crust of limonite a foot thick on the 
surface of the carbonate. There is no reason to suppose that this limonite 
is more abundant on Birch point than at other places along the lake shore 
where the carbonate masses are well exposed, and in general it is evident 
that the limonite coating is too thin to be mined economically. 

The great carbonate masses on Elbow point and on the north shore of 
Falls bay contain relatively small, angular masses mainly of red, earthy 
hematite. One such mass on Elbow point measures approximately 7 feet 
by 3 feet and at the surface consists of red hematite with minor impurities. 
In the vicinity of these occurrences there are unreplaced blocks of basalt 
distributed in a very irregular manner through the carbonate rock and 
examples form a transitional series from blocks of basalt to masses of 
hematitic material with intermediate stages consisting of basalt impreg­
nated with and partly replaced by bluish grey carbonate. In such masses 
where carbonate is prominently developed, there is a peripheral zone of 
hematite which fades out along irregularly bounded seams and tongues 
in the interior of the blocks. The pockets of hematite in carbonate as 
developed about Steeprock lake are too small and too irregularly dis­
tributed to be regarded as a probable source of iron ore. 

Ferruginous carbonate replacement bodies occur at numerous localities 
in the map-area in association with rocks other than the Steeprock lime­
stone. In some cases the internal structure, and some of the minerals, of 
the replaced rock, pers·ist; in other cases the replacement has been complete 
and the evidence that it is a replacement is presented by the irregular 
shape of the mass, the tongues of carbonate ramifying through the adjacent 
rock, the residual masses of country rock within it, and the continuity of 
internal structures with those of the surrounding partly replaced rock. 
Ferruginous carbonate deposits occur in the Couchiching schists; in Kee­
watin lavas; in the schistose sediments of Clearwater lake which have been 
tentatively correlated with the Steeprock series; and in basic intrusives 
of post-Steeprock age. Many of these bodies have dimensions of hundreds 
of feet. The weathered surface of these masses is coated with limonite 
which is seldom more than an inch or so thick. Some attention has been 
given to occurrences of the carbonate in the search for iron ore. On a 
claim one mile north from the outlet of Steeprock lake, Mr. Thomas Rawn 
drilled a carbonate replacement body in Keewatin lavas and found, 
beneath the thin outer scale of limonite, unweathered carbonate to a depth 
of 400 feet. Quartz veins are abundant in the carbonate of this locality 
and in many of the other larger carbonate masses. Occurrences· of this 
nature are not regarded by the writer as a probable source of iron ore. 
( 4) Half a mil'e southeasterly from the northern end of the east arm of 
Steeprock lake and about 250 feet inland from the western shore, there 
is a cliff about 20 feet high and traceable southerly for about 200 feet. 
The rock here exposed appears to be made up of light and dark green 
fragments of earthy material averaging between t and ! inch in diameter, 
lying in a matrix of chert and ferruginous carbonate. A few lenses of 
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chert, up to 4 inches in length, are irregularly distributed through the 
rock. No bedding is apparent; but in places the rock is schistose. A 
sample of the rock was analysed by M. F. Connor of the Geological Survey 
with the following result: 

Per cent Per cent 
Si02............. . .. . ................. 87·88 MnO.... .. . . .. .... . ... . ..... ...... .. . 0·008 
Al20 3••• •• • • • • ••••• •. • • • • • • • • • • • • • • • • • 4·90 
Cr20a. . .. . . . .. . . . . . . . . . . . . . .. . . . . . . . . . 0·12 
Fe20a........ . ..... . . . . . . . . . . . . . . . . . . . 0·45 

Na,o .......... . ..... . ..... . ......... ·} 2.00 K20 .... . ......... .. .. . ... . .. .. ...... . 
P,o.......... .. ..... . ... .. . .. ... .. . .. . 0-04 

J!'eO.... . . ..... . . . . .. . . . . . . . . . . . . . . . . . 2 ·20 Loss on ignition........ .. ............ . 1·54 
MgO.... . . . .... .. .. . . . . . . .. .... .. .. .. . 0·56 
Cao........... . ........ .. ... ... .. . . .. 0·20 99·898 

The rock at the top of the cliff has apparently been replaced by dense, 
hard, brown limonite through which there is a system of tiny vugs and 
branching cavities defining a pattern somewhat like that in the earthy, 
green fragmental rock. The limonite is known to be 3 feet thick for 40 
feet along the cliff. Limonite boulders in the drift to the south and south­
west of this locality consist of material such as this and are said to have 
induced early prospectors to believe that rich iron ore was to be expected 
in this region. Mr. J. E. Marks informed the writer that the above-men­
tioned limonite outcrop was dis1covered by him comparatively recently and 
that no development work on it had been done. The limonite occurrence 
lies in an area that is mainly drift-covered; on all sides the nearest out­
crops are of basic lavas and pyroclastics of the Steeprock series. In the 
writer's opinion conditions warrant an attempt to trace a continuation of 
the limonite occurrence in the hope of discovering a much larger mass, 
which might be of commercial value. The direction from which the latest 
glacial sheet advanced over this region is approximately north 15 degrees 
east and residues of surface formations which contributed boulders to the 
till are probably better preserved on the southern sides of rocky promin­
ences than on the northern. This consideration may be found of value in 
exploring the hilly area in the vicinity of the limonite occurrence. 

(5) In the vicinity of Steeprock lake numerous dykes and irregular­
shaped masses of gabbro intrude the sedimentary rocks of the Steeprock 
series. In some localities these rocks are fine grained, and closely resemble 
certain phases of the basic lavas of the Steeprock series. Where the gabbro 
intrusives penetrate the iron formation of the Steeprock series they con­
tain an abnormally large amount of magnetite and iron sulphides. These 
minerals are irregularly disseminated through the rock and locally are 
concentrated in lenticular masses which attain lengths of scores of feet. 
Several occurrences of this nature have received the attention of pros­
pectors in the southeastern part of the map-area, but, although the _geo­
logical relationships appear very similar to those obtaining in the case of 
the iron ore deposits of the Atikokan iron mine, no large concentrations 
of sufficient purity to be regarded as ore have yet been found. In a narrow 
zone extending nearly due east from the map-area to Atikokan iron mine, 
10 miles distant, there are said to be several exposures of gabbro or related 
rock containing local concentrations of magnetite more or less intimately 
mixed with pyrite ·and small amounts of pyrrhotite. 
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(6) A few hundred feet southeasterly from the east end of Strawhat 
lake a relatively thick gossan consisting chiefly of a porous mass of limon­
ite and hematite occurs over a pyrite-bearing, ferruginous carbonate body. 
The average thickness of the gossan, as exposed in a trench, is one foot, 
but oxidation has proceeded along certain channels to greater depth. 
Development work on the pyrite occurrence has clearly exposed the iron 
oxide deposit over an area measuring 300 feet in two dimensions, on the 
eastern end of a ridge which rises 30 feet above Strawhat lake. The avail­
able information does not indicate that a workable body of iron oxide ore 
occurs at this locality. 

PYRITE 

On mining locations 857 X and 858 X, a mass of pyrite-bearing, ferru­
ginous, carbonate rock 250 feet wide and 450 feet long extends, ·as a ridge 
30 feet high, southeast from the eastern extremity of Strawhat lake. Along 
the northern margin are basic lavas and pyroclastics partly replaced by 
carbonate; drift conceals the southern edge, but basic lavas outcrop on a 
parallel ridge about 400 feet southwest. Exploration work was conducted 
in 1902-3 and in 1909, by the Oliver Iron Mining Company, and consists 
of trenches and test pits on the southeastern end of the ridge, and four 
diamond-drill holes. 

Across the northwestern end of the ridge, where there are low cliff:s 
near the lake, the ferruginous carbonate locally carries narrow, irregular 
seams and small blotches of fine-grained pyrite which, however, forms only 
a very small percentage of the rock. The southeastern end of the ridge, 
where the gossan has been removed in pits and trenches, consists of ferru­
ginous carbonate. with irregularly distributed small seams and nodules of 
chert, and an interlacing network of pyrite stringers and 'Seamlets which 
unite and divide so as to produce the appearance of a breccia, in which the 
sulphide-rich material surrounds large and small angular masses containing 
less pyrite. The richly pyritiz·ed rock contains occasional masses of finely­
crystalline, pure pyrite, a few inches in maximum diameter. Diamond 
drilling is said to have revealed pyrite under the drift in a gully west of the 
exposed deposit. The. irregular mode of distribution of the pyrite, in the 
relatively rich, sulphide-bearing rock °'oes not permit of a close estimate 
of the size of the deposit. At the eastern end of the ridge in a crescent­
shaped area measuring 300 feet from tip to tip and 140 feet across the 
widest part, the pyrite is estimated by the writer to make up approximately 
one-third of the volume of the rock exposed. Masses consisting chiefly of 
a pyrite and 'having maximum dimensions of a few feet are sparsely dis­
tributed through the rock. 

On mining locations A.L. 460, 461, and 462 on the west shore of the 
northwestern part of Steeprock lake, a pyrite vein, at least 600 feet long, 
trends in a southerly dir.ection. Five diamond-drill holes were bored in 
1903 for the owners, Mackenzie and Mann. At depths from 95 to 167 
feet these showed from 6 to 21 feet of pyrite, samples of which yielded 43·8 
to 48·8 per ·cent S, 38·4 to 43·2 per cent · Fe, and traces of :phosphorus. 
The vein traverses graphitic slate and chlorite schist. Since 1903 no 
development work has been done on the deposit. 



7c 

GOLD 

The known gold occurrences in the map-area lie northwest of Steep­
rock lake within a contact zone, 2 miles in width, between an assemblage 
of Keewatin green schists and an intrusive granite batholith. The zone is 
mainly underlain by a complex of granitic rocks, large, irregular-shaped 
masses of green schists, and. a variety of hybrid rocks which are commonly 
porphyritic. Within the zone are a number of small dykes of soft, dark 
green, massive rock consisting chiefly of chlorite and a carbonate which at 
some localities weathers to limonite, together with minor amounts of quartz. 
These dykes are probably altered lamprophyres. 

A large number of veins 'and pegmatite dykes occur throu~hout the 
contact zone. Although pyrite-bearing quartz veins have been examined by 
prospectors at many localities within and adjacent to the contact zone no 
gold has been found. The known go.Id occurrences, four in number, are 
restricted to quartz veins visibly mineralized with chalcopyrite. 

At Harold Lake mine a vein rich in gold is said to have been found and 
worked out; particulars regarding values and production are not available. 
The property, mining location 219 X, is on the west shore of Harold lake. 
During 1895 and 1896 a 5-stamp mill was in operation, since that time it 
has been idle. The buildings have been destroyed by fire. On the vein 
near the lake shore a shaft was sunk 37 feet. At a depth of 27 feet, a drift 
was driven north 10 feet. About 100 feet south-southwest from the shaft 
an adit was driven along the main vein for 127 feet anid between 80 feet 
and 105 feet along the adit, the vein was stoped 20 feet to the surface. At 
60 feet along the adit a 6-foot by 9-foot winze was sunk 49 feet. Another 
adit known as No. 1, and a second shaft (or winze) 17 feet deep, were 
excavated; the positions of these have not been recorded. 

The first-mentioned shaft is 30 feet west of the lake. The collar of 
the shaft is a few inches aboV1e high water-level and is at the base of a 30-
foot cliff of greenish grey quartz porphyry and sericite schist, cut by a 
network of quartz veinlets. No large V1ein is now visible, but the dump 
from the shaft is made up chiefly of vein material composed of milky quartz 
and ferruginous carbonate with minute quantities of pyrite and chalcopy­
rite. The trend of the vein reached by shaft is inferred to be north 15 
degrees west. 

The vein mined in the main adit has been said to have been traced 130 
feet and to have averaged 4 feet in width. It strikes north and dips 60 
degrees east. Where the vein is now visible, south of the stope, it is 2 feet 
wide narrowing southward. A zone of sericite schist a few inches wide 
borders the vein; the country rock is pink and grey quartz feldspar porphyry 
cut by numerous quartz veinlets, apparently unmineraliz1ed. The vein 
material is finely crystalline, srugary quartz carrying disseminated pyrite, 
chalcopyrite, and galena. 

The Elizabeth mine is a quarter of a mile north of Rice lake and 1! 
milies northeast from Harold Lake mine. The property consists of claims 
F.M. 171 and F.M. 172, comprising 373 acres. 
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Gold-bearing veins were discovered and the claims taken up in 1900 by 
the Anglo-Canadian Gold Estates, Ltd. , of London, England. Develop­
ment work, including diamond drilling, was carried on by this syndicate. 
It has been reported that early in 1903, 20,000 tons of ore had been blocked 
out, which it was believed would average $8 to $10 a ton. In 1902 a 10-
stamp mill was installed. In 1912 mining and milling operations were 
carried on for part of the year. All work was discontinued August 1, 
1914. Following a period of litigation, the property was purchased in 1923 
by the Goldex Mining Corporation, Limited, Montreal, of which Auguste 
Chausse is president and M. O'Halloran secretary treasurer. Mining oper­
ations had not been resumed when the property was visited in 1925. 

The ore-body in which the main shaft, known as No. 2, was sunk has 
been described as a vein trending north and south, varying in width, by 
reason of lenticular enlargements, from 1 to 14 feet, and accompanied along 
its narrow parts by parallel veins. It was estimated that the vein system 
has an average width of 5 feet. According to a vertical section in a 
prospectus issued by the Goldex Mining Corporation, the ore-body mined 
out was 75 feet long and 150 feet deep. The average value of the ore is 
stated to have been $10 per ton. An ore-shoot averaging $40 per ton is 
said to have been traced over a length of 100 feet and to have been mined 
within the ore-body from the surface to a depth of 150 feet. A diamond­
drill hole sunk at an angle of 45 degrees for 60 feet from the third level, 250 
feet below the surface, is said to have penetrated a 5-foot vein carrying 
$32 in gold to the ton. 

Four hundred feet south of shaft No. 2 is shaft No. 1, 110 feet deep with 
a short drift at the first level. Ore averaging $10 to the ton is said to have 
been found at this locality, but the shape and dimensions of the ore-body 
have not been reported. 

The vein system which was mined could not be identified by the 
present writer. Large rock outcrops are numerous. A few stout lenses 
and irregularly-shaped bodies of quartz are visible, two of which at their 
widest parts are 8 and 12 f.eet wide, respectively. In addition, numerous 
quartz stringers characterize restricted areas. The quartz of the larger 
masses and of the veinlets does not appear to be mineralized and neither 
the larger quartz bodies nor the groups of veinlets ·are regularly. ·orient­
ated or aligned with the mine workings. 

The d'llillp from the main shaft consists largely of the granitic rock 
and sericite schist impregnated with ferruginous carbonate and quartz of 
various textures, with indefinitely defined platy inclusions of country 
rock rich in carbonate. There is also a white, sugary quartz different in 
appearance from most of the vein material and containing small segrega­
tions of chalcopyrite, pyrrhotite, galena, and pyrite. 

A lens of chaloopyrite-bearing, sugary quartz in an outcrop of sericite 
schist and chlorite-carbonate schist lies 650 feet north 35 degrees east 
from shaft No. 2. It strikes northwest and dips 75 degrees to the northeast; 
both ends 1are concealed by drift. It has an average width of 10 feet for 
a length of 20 feet, beyond which to the northwest it narrows ,abruptly 
to 2 feet and continues for 20 feet in a direction which curves northward. 
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Vein material tested in this vicinity is reported to have assayed $18 per 
ton in gold. 

Mr. Law of Banning reported discovering gold-bearing vein material 
visibly mineralized with chalcopyrite at a locality 650 feet south of Niven 
lake along the portage to Seine river near Banning. Two grab samples 
taken by him from this vicinity are said to have shown, upon assay, 
gold v,alues at the rate of $28 and $33 per ton, respectively. At this 
locality mineralized quartz veins are visible in .a small outcrop of horn­
blende schist. The schistosity strikes north 30 degrees west and dips 50 
degrees w:est. Four veins, each pinching and swelling and having an 
average width of 5 inches, lie in a zone 10 feet wide and parallel the 
schistosity of the country rock. The veins .are separated by intervals of 
1 to 3 feet. They are 30 feet long with b.oth ends clearly defined, but it is 
possible that other veins occur along their strike under the drift. Small 
parts of the veins are well mineralized with chalcopyrite ,and pyrite. 

Large exposures of 'hornblende schist occur immediately east of the 
veins, but to the west there is a drift-filled valley, 300 feet wide, whose 
western wall is of granite-gneiss. 

In Beaver lake 5 miles northeast of Banning station, on an island 
of granite with inclusions of chlorite schist and amphibolite, there is a 
nearly vertical quartz vein which strikes north 25 degrees west and main­
tains a width of 25 feet for a length of 500 feet across the whole breadth 
of the island. The southeast outcrop is cut at right ,angles by a lampro­
phyre dyke 10 feet wide. The average height of the outcrops of the vein 
is 20 feet 1above lake-level. The margins of the vein where exposed are 
not sharply defined because of inclusions of schist anc1 the presence of 
quartz veinlets and tongues of silicified rock extending outwardly from the 
main quartz body. The vein was discovered some years ago by J. E. 
Marks of Port Arthur, who at one time owned the property on which it 
occurs. He reports that a number of sainples taken across the entire 
width of the vein were found to contain gold, but the values were too 
low to warrant mining operations. The greater part of the vein where it 
has been stripped consists of white quartz which does not appear to be 
mineralized, but there are a few lenticular areas within which chalco­
pyrite and pyrite are visible. Thes·e mineralized areas .are not sharply 
defined. The largest is approximately 2 feet wide and 20 feet long: a 
sample, weighing 11 pounds, taken by the writer ·across it over a width of 
2 feet where it was well mineralized with chalcopyrite, was .assayed at the 
Mines Branch, Ottawa, and found to contain: 

Gold, 2·10 ozs. to the ton 
Silver, 3·52 ozs. to the ton 

In the writer's opinion further development work is warranted with a 
view toward determining the position and extent of ore-·shoots in the vein. 

Six hundred feet northeasterly and along the apparent strike of the 
vein, there is an islet, 125 feet in diameter, composed of syenite with inclu­
sions of chlorite schist. Pyrite and pyrrhotite are disseminated: through 
a large part of the rock ,and on the west shore there are two seams 1 foot 
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wide and 4 feet apart, trending north 30 degrees east and dipping 30 
degrees east, in which the rock is richly mineralized with these sulphides. 
The pyrite occurs partly in cubes; these include rock material and some 
of the cubes are half an inch in diameter. Mr. Marks reports that assays 
revealed the presence of low gold values in the mineralized rock. The 
greater part of the islet is drift-covered and the ore possibilities on it have 
not been fully investigated. 

On mining location A L 195, at the southeastern end of Right Eye 
lake, a mass of coarsely crystalline vein quartz, with dimensions of 200 
foet by 175 feet and a height of 30 feet, outcrops on a rocky knoll. 
Gneisses and various granitized schists occur in the vicinity. Small 
amounts of pyrite are locally disseminated through both the quartz and 
tfue country rock. No gold ·has been reported from this quartz mass. Its 
chief interest is its great size and the possibility that covered extensions 
may be ore-bearing. 

There are abandoned mine workings on quartz veins at the east end 
of Eye lake and a quarter mile west 9f the northwestern extremity of 
Steeprock lake. Authentic information regarding the mineral content of 
the veins is lacking. 

MOLYBDENITE 

Small amounts of molybdenite were observed in pegmatite dykes 
cutting granite-gneiss at the following localities : the south shore of the 
narrows in Big Turtle lake; .a small island in the north western part of the 
eastern expansion of Turtle lake about half a mile easterly from the strait; 
and an island between Turtle and C,rowrock lake. At the last-mentioned 
locality the mineral occurs in sparsely disseminated scales half an inch in 
diameter; at the other localities the scales are very small. 

BERYL 

On an island in Turtle lake 2 miles east of its west end and near the 
headland of Portage bay, beryl was observed in a pegmatite dyke. The 
dyke is made up of quartz and microperthite showing graphic inter­
growths, black and pale brown mica in flakes 1 inch in diameter, cherry red 
garnets, probably pyrope, in crystals n inch in diameter, and unevenly dfa­
tributed crystals of beryl. . In an area of 4 square feet beryl crystals are 
abund.ant. They are translucent, of yellowish green colour and prismatic 
habit; some ·are 2 inches long and -! inch in diameter. No crystals of gem 
quality were observed. 

SOAPSTONE 

On the west shore of Buttermilk lake, 3 miles northeast of Banning 
station, there is a rectangular area, measuring about 400 feet on each side, 
underlain by a contorted, dark green, ohlorite schist believed to be a 
highly altered, basic, pyroclastic rock. The schist is traversed by a few 
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irregularly disposed aplite seams and lenses with an average width of 6 
inches, which follow the bends in the schistosity for distances of a few 
feet and, in one case, scores of feet. The rock along the margins 1and 
beyond the terminations of these seams has been altered to grey soapstone 
and consists of talc with a small percentage of serpentine. The soapstone 
merges with both the aplite and the chlorite schist. The largest observed 
soapstone mass is 215 feet wide. It strikes northwesterly from the lake 
shore and may be safely assumed to have a length of at least 100 feet. Four 
o.ther irregular, lenticular masses are partly exposed, with maximum known 
widths of 4 feet and lengths of 12 feet; and there are other small masses. 

The soapstone occurrence is on unstaked Crown land and no develop­
ment work has been done on it. The rock outcrops in this vicinity are 
sufficiently numerous to show that the dark green, soapstone-bearing schist 
is of restricted extent. Beyond where the soapstone occurs the schist is 
visible for only a few hundred feet south and in that direction no soap­
stone outcrops. Massive pillow lavas and pyroclastics of intermediate 
composition cut by pegmatite and aplite dykes outcrop around the .area 
underlain by the dark green schist. 

Fourteen hundred feet west of the north end of the bay at the outlet 
of Arnold lake, there is an outcrop of soapstone 4 feet in diameter. Its 
boundaries are concealed, by a thin covering of drift, but no extension of 
the mass was observed in the numerous neighbouring ro.ck outcrops. The 
rock assemblage is ve.ry similar to that at the previously mentioned soap­
stone occurrence, 4 miles to the west. The trend of the schistose rocks 
locally is niorth 20 degrees west. 
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ARGONAUT GOLD MINE, GAUTHIER TOWNSIDP, ONTARIO 
By H. C. Cooke 

In September, 1923, the writer made a detailed examination of the 
Argonaut mine, the results of which have been published. 1 During the 
summer of 1925 he extended the previous examination to cover the later 
developments. Mr. Thomas, manager of the property, and his staff gave 
the writer all possible assistance. 

The developments since the writer's first visit are: (1) the stoping out 
of the ore found prior to that time; and (2) the extension of the under­
ground workings in the search for new ore-bodies. In the latter work 
some 1,500 feet of drift and crosscut have been run on the 350-foot level; 
the 500-foot level has been extended north for nearly 500 feet, and other 
lateral work done; and a winze has been sunk from station 530 on the 
500-foot level to the 625 and 750-foot levels where about 1,400 and 1,600 
feet, respectively, of lateral work was d:one. At present the work being 
carried on is directed mainly toward the discovery of new ore-bodies. 

The examination of the new workings has added a few facts to those 
previously obtained, has altered to some extent the previous conceptions 
of the geology, and has materially increased the information as to the 
origin of the ores. 

The previous examination showed that the rocks around the mine 
are Keewatin lavas, basalts, and trachytes, intruded by dykes of quartz 
diorite and syenite porphyry. The two intrusives were not found in con­
tact in the mine, but half a mile northeast of the shaft the syenite por­
phyry cuts quartz diorite and is chilled against it. The ores in places 
fill fissures in the syenite porphyry, and, therefore, were concluded to be 
later than both intrusives; they rose through fissures near a large dyke 
of quartz diorite. The basalt near the dyke was apparently highly heated 
by the dyke itself, and was' altered by the heating and the solutions to 
a reddish product consisting of oligoclase-albite coloured by iron oxide. 
This was cut by numerous veinlets filled with high-temperature minerals 
such as magnetite and specularite, chalcopyrite, actinolite, pistacite, 
axinite, and oligoclase-albite, with some brownish quartz and red calcite. 

It was also shown that the composition of the veins varies with their 
proximity to the heated zone near the dyke. Those within the heated 
zone consist mainly of magnetite and chalcopyrite, with more or less 
actinolite and pistacite. Where such veins pass out of the zone of red 
albitized rock near the dyke they are edged by rims of red albitized rock 
of varying widths, evidently formed by solutions emanating from the veins. 
A little farther away the country rock is' not albitized, but red albite was 
deposited as the outer rim of the vein itself, and is accompanied by more 
or less red calcite. Still farther away, deposition of magnetite ceased and 
that of albite decreased, the red calcite changed to grey calcite, and 

l Geol. Surv., Canada, Sum. Rept. 1923, pt. C I, pp. 42-60 (1924). 
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brownish or dark-coloured quartz came in larger amount. Still farther 
away quartz decreased and became whiter, and the proportion of white 
calcite increased. The amount of chalcopyrite also increased greatly, to 
form the solidi lenses of ore that are mined. It was also shown that the 
individual lenses of ore rake toward the quartz diorite dyke, and accord­
ingly become richer in magnetite with depth, exactly as the veins do 
laterally. 

A very puzzling contradiction was noted in the previous report, that 
whereas good evidence was obtained that the quartz diorite was older than 
the syenite porphyry, and the ore younger than the porphyry, still the 
ore was related in space to a zone heated by a quartz diorite dyke. It 
seemed difficult to understand how the rock around the diorite dlyke could 
have retained its heat throughout the long period of time represented by 
the intrusion and consolidation of the large masses of syenite porphyry; 
or, admitting that the heat was so retained, why the heated zones around 
the later syenite porphyries should not have been mineralized as well. 

While studying the north end of the new 750-foot level near mine 
station 783, the writer was surprised by the discovery of a rock similar 
in appearance to the main quartz diorite dyke of the mine. The two are 
very similar in composition and grain, although the new rock is perhaps 
slightly more feldspathic. The surprise lay in the fact that this new body 
of intrusive is not bordered by a wide zone of red albitized country rock, 
like the main dyke of quartz diorite; nor is it characterized by a chilled 
edge 10 feet or more thick of hard, black, brittle glass, like the main dyke 
of quartz diorite. On the contrary the edge is extremely hard to find, as 
there is only about an inch thickness of slightly chilled material, and the 
country rock at this point is a rather granular basalt of much the same 
grain and composition. Still another point of difference between the main 
dyke of quartz diorite and this new body lies in the jointing. The main 
dyke is invariably characterized by two well-developed joint systems, one 
horizontal and the other vertical. The horizontal joints are much the 

· stronger, and, spaced 4 to 6 inches apart, split the rock into a series of 
flat plates. The vertical joints are weaker and less continuous; so that 
the side of a drift in the main dyke looks much like a stone wall built of 
rather flat slabs. The new body of quartz diorite is not so jointed, but 
is fractured only by the rather irregular joints that also characterize the 
basalt. 

Later, in the new workings at the north end of the 500-foot level, the 
writer encountered another mass of similar quartz diorite, penetrated over 
a much greater length by the workings. This mass lies comparatively close 
to the eastern edge of the main quartz diorite dyke, and, like the basalts 
in a similar position, has been largely altered to red material; so much 
so, indeed, that at first it was supposed to be the altered basalt, and its 
identity was only finally established by much tracing. of al~ered into 
unaltered phases on the clean-washed walls, and later by microscopic 
examination of thin sections. In this locality also the locally reddened 
quartz diorite is cut by a small dyke of syenite porphyry, visible in three 
places. 
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It was shown in the previous report that the reddening Qf the country 
rocks was due to heating by the main dyke of quartz diorite and to the 
action of solutions rising through fissures in this heated zone; in other 
words, the alteratiQn of the country rock and the formation of the veins 
must have followed very closely the extrusion of the dyke despite the fact 
that the veins are younger than the syenite porphyry and this in turn 
younger than the quartz diorite. The discovery of these other bodies of 
quartz diorite, their difference from the main dyke, a,nd particuiarly the 
fact that they have been reddened like the other country rocks, point 
inevitably to the conclusion that instead of one quartz diorite in the area 
there are two, which on account of their strong petrQgraphic resemblance 
have hitherto been confounded with each other. It is the earlier quartz 
diorite that forms most of the dykes of the area, and is undoubtedly older 
than the syenite porphyry; it has no wide chilled edge, has not reddened 
the country rock, and possesses no characteristic jointing. The quartz 
diorite forming the main dyke of the mine has these characteristics and 
must be a later intrusion. 

Accepting this conclusion, there still remains unsolved the question of 
the relative ages of the later diorite and the syenite porphyry. Unfortun­
ately the two cannot be seen in contact either on the surface nor as yet in 
the mine, but nevertheless there are two reasons for concluding that the 
later diorite is the younger. The first, an entirely negative reason, is that 
although there are several dykes of syenite porphyry throughout the mine, 
and the mine workings likewise penetrate considerable lengths of the 
quartz diorite, the porphyry nowhere cuts the diorite. The second is that, 
as shown in detail in the earlier paper, the ore-bearing solutions rose 
through a wne of country rock heated by the diorite dyke, and were 
deposited in fissures leading away from it. Some Qf these fissures contain­
ing ore cut the syenite porphyry in the southern ends of the 200- and 350-
foot levels, so that the porphyry was clearly formed before the ore, and, 
therefore, also before the later quartz diorite. 

Another feature brought out by the recent examinatiQn is the fuller 
recognition Qf the strength of the latest and main fault of the mine. This 
fault has produced a belt of highly sheared material 1 to 10 feet wide. In 
the lower levels it follows closely the western edge of the dyke of later 
quartz diorite, cutting into it in places, as toward the south ends Qf the 
625- and 750-foot levels, and, therefore, has the same dip and strike as 
the dyke. About the 200-foot level, hQwever, the dip of the fault appears 
to change from almost vertical to steeply east, and the fault leaves the dyke. 
The movement along this fault has been almost horizontal. There is no 
place in the mine where it can be directly measured, but on the 350- and 
500-foot levels the position of the main dyke Qf sryenite porphyry is well 
established by drill holes and lateral workings over a distance of more 
than 1,000 feet. The maps show a large displacement of the dyke in the 
middle of t~is ?istance where the fault passes, in ground yet unexplored, 
and the pr0Ject10ns of the known boundaries into this area indicate a dis­
placement of 100 to 150 feet. The movement is a left-hand Qne that is 
to an observer standing on one side of the fault and looking acrdss it th~ 
opposite side has moved toward the left. 
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In the former report (page 59) reference is made to a whitish altera­
tion of the basalt to carbonate that was found in a few places. Little could 
be learned of it, except that it had evidently taken place before the forma­
tion of the copper-bearing veins, since the latter cut through such altered 
material. In the new workings at the north ends of the 5th, 6th, and 7th 
levels large volumes of rocks thus altered have been cut, and a better 
opportunity for studying them thus afforded. 

A belt of this altered rock 25 to 75 feet wide has been traced for 550 
feet in the north end of the 750-foot level, striking north 30 degrees east, 
and with a vertical or steep dip. The highly altered material in the middle 
of the belt is a rather soft massive rock much like an unaltered limestone, 
varying in colour from creamy white to pinkish-white. Harder phases, 
also light-coloured, occur in a few places. The soft material is composed 
mainly of calcite and sericite, with a few grains of quartz, and the harder 
varieties differ only in containing a larger percentage of quartz. One 
specimen was taken in which quartz composes over 70 per cent of the thin 
section. These altered materials are cut by thin veinlets of calcite and 
quartz, and at the edges of the altered zone such veinlets run outward into 
the normal greenish basalts and are bordered by rims of whitish material, 
the colour of which fades gradually into the green of the lavas. Evidently, 
therefore, the whitish alteration product is formed by the leakage of the 
vein-forming soluti-0ns from the fissures into the enclosing rock. The 
alteration consists in the elimination of chlorite from the basalt, together 
with such fragments of feldspar as might have been present when the veins 
were formed; and their replacement by calcite, sericite, or paragonite, and 
some quartz. 
. There is no direct evidence of the origin of the s-0lutions causing this 
alteration. The facts that the alteration occurred before the cupriferous 
veins were formed, that the altered rocks are not related in their distribu­
tion to the dykes of syenite p-0rphyry, and that they are found only in the 
north end of the mine where the older quartz diorite also occurs, suggest 
that the alteration may have been caused by solutions emanating from 
the cooling masses of older quartz diorite. 

The result of this season's work, therefore, has been to clear up the 
main unsolved problems of ore genesis at the Argonaut mine, and to prove 
that the auriferous copper ores are genetically connected with the intrusion 
of the later quartz diorite. The dyke itself did not give rise to the ores, 
but it did heat the rocks through which it ascended and thus render it 
possible for the hot ore-bearing solutions to rise to their present level 
before !being cooled sufficiently to precipitate their content$. Moreover, the 
rapidity with which the solutions followed the intrusi-On of the dyke, before 
cooling of the dyke was complete, points to the conclusion that they 
originated in the same reservoir of fluid magma from which the dyike itself 
was extruded. 

28737-2 
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SUMMARY 

The succession of events occurring at the Argonaut mine, as deter­
mined in the light of the two summer's work, is, therefore, as follows: 

(1) Intrusion of dykes of the earlier quartz diorite into the folded 
Keewatin lavas. Prolbalbly followed by solutions altering the lavas to 
whitish mixtures of calcite, sericite, and quartz. 

(2) Compressive stresses, producing joints striking north 20 to 60 
degrees east and dipping 60 to 75 degrees northwest. 

(3) Intrusion of dyikes of syenite porphyry along some of the joint­
planes. 

(4) Intrusion of the large dyke of later quartz diorite, striking nearly 
north and with a practically vertical dip. 

(5) Ascent of hot ore-lbearing solutions, mainly through the zone of 
rocks heated by the quartz diorite dyke. The solutions altered the heated 
rock to albite, coloured red, presumably, 'by iron oxide; they deposited in 
fissures, first magnetite, then hornblende and pistacite, together with minor 
amounts of tourmaline, axinite, quartz, red calcite, and chalcopyrite. The 
remaining parts of the vein-forming solutions escaped through joint-planes 
and deposited their contents in the colder rocks farther from the dyke. 
The veins so formed consisted first of red calcite and al'bite, then of grey 
calcite and quartz, and at last mainly of calcite. Chalcopyrite containing 
high gold values was deposited in all stages, but most heavily in the last 
two. 

{6)Formation of small faults, most of which strike north 70 degrees 
west, a few north 30 to 40 degrees west. Nearly all are right-hand faults, 
i.e., the north side moved east. They are filled with coarsely crystalline 
yellowish or pinkish calcite, quartz, and a little scattered chalcopyrite. 

(7) Jointing, producing fissures that strike north 45 to 65 degrees east 
and dip steeply northwes·t. They are filled with slightly yellowish calcite 
and a little quartz, but sulphide is absent. 

(8) Strong faulting, forming a great number of faults that vary in 
strike from north 60 degrees east to south 55 degrees east, and dip either 
no·rth or south. In most instances the north side m:oved eiast, i.e., the faults 
are right-hand; and the movements are largely horizontal. The observed 
displacements are of all sizes up to 14 feet. 

(9) Strong faulting, producing the major through-going fault of the 
mine bordering the west side of the later quartz diorite dyke, and many 
concomitant fractures. In the main movement the west side moved south 
100 to 150 feet, and the dispracement was largely horizontal, i.e., the fault 
was a left-hand movement; but many of the associated faults exhibit right­
hand displacements. 

(10) A single east-west 'fault is found in the south ends of the QOO­
and 350-foot levels, with a left-hand displacement of about 10 feet. It 
may /be a branch of the main fault (9). 
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FURTHER DEVELOPMENTS AT LARDER LAKE, ONTARIO 

By H. C. Cooke 

The results of a detailed examination, made in 1923, of the new 
ore-bodies discovered at Larder Lake on the claims of the Crown Reserve 
Mining Company and the Canadian Associated Goldfields have been 
puiblished. 1 During the past summer further time was given to study of 
the same properties, to determine the behaviour of the ore..ibodies at greater 
depth. 

In the two years up to :August, 1925, the Associated Goldfields sank 
their main shaft from 500 to 1,000 feet in depth, and did more than 1,000· 
feet of lateral work on each of the 750- and 1,000-foot levels. During the· 
same period the Crown Reserve Mining Company devoted their attention. 
mainly to the development of the 525-foot and higher levels; but an 
inclined winze was also sunk some 250 feet from the 525-foot level, and'. 
short drifts run off at 125 to 250 feet. 

The previous report showed that the Crown Reserve and Associated 
Goldfields Companies are operating on a single, good-sized lens• of ore. 
The eastern half of the lens lies on the Crorwn Reserve property, the 
wes•tern half on that of the Associated Gold.fields. The lens has its greatest 
width, 40 feet, on the 235-foot level of the Goldfields mine, close to the 
boundary 'between the two properties. The width gradually decreases to 
the west and the lens pinches out entirely about 550 feet west of the point 
of greatest width. It was forecast in the last report that the lens would 
prdbrubly extend eastward a similar distance, a forecast that the later work 
on the Crown Reserve property has since proved true. Smaller lenses of 
ore are found here and there along the strike of the main lens at varying 
distances from it. 

The ore varies from red to grey in colour, and consists largely of 
quartz and calcite rather heavily mineralized with pyrite and arsenopyrite. 
The gold values mainly accompany the arsenopyrite, although the pyrite 
is also slightly auriferous. Some oligoclase is present in places, and 
hematite occurs in the red ore, undoubtedly accounting for its colour. 

The countrv rock consists of Keewatin altered basalts interbanded with 
thin-1bedded tuffs, and it was shown that the ore has ibeen formed iby 
replacement of the altered basalt by vein minerals.. The proofs of the 
replacement, and the different reactions that took place during the process, 
were described in some detail, and will not be repeated here. It was 
concluded that the rocks were fractured by some early faulting movement, 
and through these fractures rose hot solutions that altered and replaced the 
country rook to form the present ore-body. Red ore was formed where the 
solutions were hottest, grey ore where they were somewhat cooler. 

1 Cooke, H. C.: Geol. Surv., Caniula, Sum. R ept. 1923, pt. C I, pp. 61·73 (1924). 
28737-2~ 
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The ore is cut by a number of small faults and by one large one known 
as the " graphite fault" !because of the amount of graphite developed in 
it. The graphite fault parallels the ore-body closely, 'but excellent evidence 
was obtained and is sfated in the earlier report, showing that the fault 
is later than the ore. Still further evidence to the same effect was obtained 
during the summer between mine stations 705 and 708 on the 750-foot 
level of the Associated Goldfields mine, where fragments of ore varying in 
size from a few inches to many feet in length lie within the zone of 
shearing. 

The outstanding feature from a mining standpoint is that the graphite 
fault changes its dip at a depth of about 725 feet from the 60 degrees south 
maintained in the upper levels to 45 degrees south 'between the 750- and 
1,000-foot levels. As 3. result, iJhe ore-body, which apparently maintains its 
dip of 60 to 65 degrees south, is cut off entirely at albout the 750-foot level 
and has not so far 'been re-located. If the graphite fault is a thrust, as 
the evidence appears to indicate, the ore, which lies on the hanging-wall 
of the fault in the higher levels, may 'be found on the foot-wall at some 
greater but yet unknown depth. 

The evidence previously dbtained that the graphite fault is a thrust or 
reversed fault, i.e., that the south side went up relative to the north side, 
w.as rather indecisive, but the later mining operations lend strength to the 
conclusion. If the fault had been of the normal type, so that the south or 
upper side 'moved downward, the part of the ore-body beneath the fault­
plane should be found as a second vein or lens parallel to the known vein 
and north of it; and as the dip of fault is lbut slightly less than that of 
the vein..J there should be no great distance between the two bands of ore 
thus produced. Thus, considering the average dip of the fault as 60 degrees, 
and that of the vein as 70 degrees, 1,000 feet of differential movement 
should be required to put an horizontal distance of 192 feet lbetiween the 
two 'bands of ore. There is on the average less than 10 degrees difference 
between the dip of the fault and that of the vein, so that the two bands 
should lbe correspondingly closer together. Now the shaft on the 750-foot 
level is 410 feet from the vein and fault; on the 1,000-foot level it is 590 
feet from the fault. As no band of ore is found in the crosscut on either 
level, it must be concluded either that the differential movement was at 
least 3,'250 feet, or that the fault was not a normal one. As the fault 
hardly appears to lbe of such dimensions, it seems necessary to conclude 
that it is not a normal but a thrust movement. 

While carrying on underground exploration on the 1,000-foot level the 
Associated Goldfields dis·covered in the western section of the level some 
new bodies of replacement ore. This ore is somewhat like the grey ore of 
the higher levels, but commonly somewhat darker in colour owing to less 
perfect replacement. The unreplaced rock is interbanded with thin-bedlded 
tuffs, and is a rather dark grey rock that may have been either a thin lava 
flow or a rather thick bed of tuff. It consists of chlorite andi a mica, 
sericite or paragonite, with S'Ome calcite, and many remnants of original 
feldspar. This material is cut by veinlets· of quartz and calcite, and each 
veinlet is bordered by lighter grey, altered material that fades imperceptibly 
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into the country rock. The solutions forming the veins are thus evidently 
the cause of the alteration. Under the microscope it is seen that the alter­
ation consists of the replacement of the original minerals of the rock by 
quartz and calcite, together with some albite and pyrite. The chlorite is 
the first to disappear; the sericite persists in greater or less quantity until 
alteration is extreme. No great amount of albite is present, and what there 
is may have been formed merely by the recrystallization of the albite­
oligoclase originally present in the rock, rather than by addition of material 
from the vein-forming s'Olutions. 

This ore, therefore, differs from the grey ore of the upper levels in con­
taining no arsenopyrite, so far as observation shows, ancL in having no 
tendency to pass into red ore. Also, the replacement of the country rock is 
commonly less complete than in the upper levels and the ore is con­
sequently a darker grey owing to the presence of more or less c'hlorite. 

The drift running south 55 degrees west from the crosscut to the shaft, 
passes through two of these ore-bodies: one at 215-225 feet from the cross­
cut to the shaft, the other at 267-302 feet. They strike north 5 degrees east, 
an:d dip 65 to 70 degrees east. The first has a width of about 7 feet, the 
second of about 30 feet where cut by the drift. The ore assays from $10 to 
$25 per ton, according to the mine records. 

The cause of the localization of the ore is suggested by observations 
made in the western end of the 750-foot level. Two small bodies of replace­
ment ore are found on this level, one at mine station 723, the other between 
stations 718 and 722. The former is a smaII lens about 15 feet long and 5 
feet wide, the latter a somewhat larger body about 35 feet Iong and 18 feet 
wide. It was noted that both these lenses occur at places where the tuff beds 
have been sharply bent. At station 723 the strike of the bedding changes 
sharply from about north 50 degrees east to north 10 degrees east, and the 
lens of ore is developed in the bend. At station 718 the beds are bent back, 
from due north to due east, and again the lens is developed at the ben!d. 
Apparently the sharp folding caused sufficient s·hattering or separation of 
the strata to permit of ingress of solutions to form a lens-like or pipe-like 
mass of ore. Where the beds straighten out once more solutions did not 
enter, and the lens accordingly ends. 

The structure on t'he 1,000-foot level is such as to suggest a similar 
origin for the ore-bodies. The ore-bodies, with the tuff beds, strike north 
5 ·degrees east where the drift cuts them, but the beds to the east strike 
north 55 degrees east. The change of •strike occurs suddenly some 10 to 15 
feet east of the first ore-body. It seems likely, therefore, that these ore­
bodies will be found to be larger lenses or pipes oI character similar to the 
small ones observed on the 750-foot level. 



20c 

WRIGHT MINE, DUHAMEL TOWNSHIP, QUEBEC 

By H. C. Cooke 

Illustration 
PAGl!l 

li' igure 1. Plans of levels, Wright mine, Duhamel township, Quebec...................... 25 

The Wright silver-lead mine is on the east shore of lake Timiskaming, 
approximately one-quarter mile south of the boundary between Duhamel 
and Guigues townships. It is readily reached by boat from Haileybury, 6! 
miles on the other side of the lake; or by road from either North Timis­
kaming on the north or Ville Marie on t he south. 

The property is of u,nusual interest as being the first mineral deposit 
to be found in northern Canada. It was located initially on March 24, 
1686, by a party of French e_xplorers under the command of the Sieur de 
Troyes, and its location is shown on an early French map published in 
1744.1 The following interesting account of its history was written by J. 
A. McRae and published in the Cobalt Daily Nugget for 1921, and in the 
Canadian Mining Journal, issue of August 19, 1921. 

"In the National Library of P aris are some notes which deal with the discovery 
of lead ore in 1686 upon the eastern shore of what is now known as lake Timiskaming. 
These notes were taken from the diary of Sieur de Troyes, and are referred t o as 
"Relations and J ournail of a Journey to the North by a Detachment of One Hun­
dred M en Under the Command of 'Le sieur de Troyes,' in da·te of March, 1686." 

"Thus it was that at a time when a few venturesome souls, some of them per­
haps with nothing short of an empire in their brains and some of them merely .the 
coureurs des bois of a new continent, were enga,ged in the difficult t ask of establish­
ing the white race in North America, an ore deposit was discovered, only to be lost, 
then found again after the sway of the Indian tribes had become dissipated before 
the advance of civilization in Canada. 

N ames of Officers of the Detachment in 1686 

Chaplain-Rev. Father Silvie, J esuite 
Commander-Sieur de Troyes 
Lieutenant-Sieur de St. Helene 
2nd Lieutenant-Sieur de Hyberville 
M.ajor--Sieur de Maricourt 
Assistant Major--Sieur de La Noue 
Board Commissioner-Sieur LaUement 
( Also designed to command a vessel in case we should not locate one to come 

to Quebecq). 
Caiptain of the Guides-Sieur de St. Germain 

Narrowly M issed Altering Tide of Progress in North America 

"It is perha.ps one of the strangest ohapters in Canadian history that while atten­
tion has turned to the mineral possibilities of the country as far back as 1686, following 
this discovery on the eastern s<hore of la:ke Timisk aming, yet within three miles of 
the western shore of the same body of water the fabulously rich silver veins of the 
Cobalt district actually lay bleaching in the sun until accidentally found in 1903. 

1 Reproduced in Ont. Bureau of Mines, Ann. Rept., vol. XVI, pt. 2, p. s;. 
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"Just here, it is interesting to indulge in conjecture as to what influence the 
discovery of these vast riches in native silver might have had upon early settlement 
on the North American continent. It seems quite saife to assume that had Cobalt 
been found in 1686, the attention of the Old World would have been focused with great 
intensity upon this region. It is not unreasona1ble to suppose that the tide of immi­
gration to North America would have been in this particular direction. It is probable 
that bitter jealousies would have grown in the breasts of those who were blazing the 
western trails for France and those who were steering the de...«tiny of Anglo-Saxon 
influence in the New World. 

" It is one of the marvels of the opening of northern Canada that for more than 
two centuries white men, armed wi·th all the inquisitive instinct of the race, should 
have tr~ked along lake Timiskaming, crumped upon its shores, and failed to receive 
any intimation from their fellows or from the natives of the rich silver veins lying 
in the very shadow of their camps. 

" But, to turn again to the history and romance of the Wright mine: The foUow­
ing are notes M taken from the Commander's diary, dating from May 12 to May 24, 
1686, the date on which the lead deposit was found. 

The Diary of Sieur de Tr01Jes 

"On May 12th. . . We reached ' Matta wan ', which signifies in Indian language 
"Fork of Rivers": one being at a ,point that the left is to the south, and the road 
of Ottawa's to the right, which is north. Consequently my roa:d leads me to Temis­
kamingue. I arrived at this place of Matta wan very early; this gave an opportunity 
to the Rev. Father Sylvie to celebrate Holy Mass. We were at a rpoint where the 
Indiians were camped, and were making canoes. They seemed to be greatly sur;prised 
to see such a lot of people. It had snowed in the morning, but the evening was very 
nice: I had dined with Sieur Juchereau that came .from Michilmakina, and was going 
to Quebecq in great hurry to bring nerws to Monsieur le Marquis de Denonville. He 
had arrived as I was having dinner, and continued his journey shortly afterwards, to 
gain time on his route. [n the same time I ordered Sieur de St. Helene with three 
of our canoes to go and meet Mir. d'Hyberville. 

" On May 13th. . . It rained, snowed, and strong wind all day; also con­
tinued the next day tin noon. Monsieur d'Hyberville arrived and told me he had 
uselessly waited for two days for the canoe I had made him wait for. 

"I was very susrpicious of the Indians; consequently in order to keep my staff 
on the watch, I had ordered that nobody on the guard should sleep, and on the first 
alarm they were to _put out a small fire, and in one word everybody was ready and 
in order, the arm in hand. 

"I got a cross erected on the point of the Fork, and our English interpreter opened 
his leg to the bone with a stroke of the axe. We count from the island of Montreal 
to Mattawan one hundred I.eagues (or 250 miles). 

" On May 15th. . . We could not start before sunrise on account of portaging 
we had to do in water which ·was extremely cold. We left after Mass was celebrated, 
and having made three portages, we camped one league higher than the first, and 
three and one-half from Mattawan. One of our canoes was broken in pieces in the 
second portage. H aving landed in a rapid, we saved the contents, but we got some 
of the staff hurt. I got in the canoe of the Captain of our Guides, an Indian that 
knew the road of the 'Bay' perfectly well. I hired him in Mattawan. 

" On May 16th. . . We were <'amped eight leagues from Mattawan, one league 
abov-e the fourth portage. The road is very bad and for three hundred feet 'long, 
Sieur de Ste. Helene was dragging. 

"On the 17th. . . We went up again and the place that we name "The Long 
of the Soo". It is .two leagues long and is extremely difficult on ruccount of its 
great current. We had to pole it nearly all the way, and dragged it in five or six 
different places. We got some canoes damaged and we camped above the last rapid. 

"On the 18th. . . We left in the morning, and 'left although there was a big 
storm that lasted very well near all day. Arrived at the house of Messrs. The Company 
of the North. This company is on an icland o.f la.ke Tem~skamingue: it may have 
one-half a lea1):ue of circumference and between two rapids proceedinp: from a little 
river called "M.ataibec Chouan" in Indian, from which some india.ns come out to 
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trade. There were fourteen Frenchmen in this house for the Company that were as 
joyful as we were of our arrival, that we celebrated from parts and others by several 
shots of guns. 

" On the 19th. . • And the two following days, the weather was very unfavour­
able, Messieurs de Ste. Helene and d'Hyberville em,iployed with Monsieur de St. 
Germaiin business of the Old and New Co!IllPany, and furs that were in the store, 
where they appointed Sieur Sibnle to render accounts of all to the company. We 
left him four men to make the trade with very little provisions. Sieurs Guillet and 
Villedieu stayed for three days at Nipissi:ngue, Savage Nation, to get canoes made 
and to bring them to Montreal. As for us, we traded with the Indlians that were 
close to our house to replace the ones we had, and that we had left there on account 
of them being too large and too heavy · for the balance of our journey. I was very 
careful to put two good canoe-men for every canoe in order to jump the rapids. 

" On the 22nd. . . '1t rained a part of the day; this did not stop us from going 
after celebration of Mass, followed by three canoes to go and visit a mine at six 
leagues from the house. I gave orders to Sieur de Ste. Helene that I left, to setitle 
the affairs and to join me the next day with the balance of the staff, and to keep in 
the Lake the route o.f the North, to facilitate his joiruing me. T'WO leagues from the 
house, I met three Indian camps that traded a small canoe of four places with me, 
that I made use of the balance of my journey and for my route to Quebecq~ I 
calllllped from there on an island: weaither not ipe:rmitting me to · go farther. 

"On May 23rd. . • After Mass we walked to search the mine. The man 
named C-Oignac guided us. We met in our search an Indian camp in which the 
people the previous day had killed a big moose. This gave me an opportunity to 
camp dose to them, and in order that Coignac would find ·the mine easier. He 
looked for it uselessly the balance of the day: during this .time the two lieutenants 
left the house to join me with aM our staff, but a big storm separated them; ones 
took the south and others took the north. One part got on islands, this was the 
cause of very few joining me. 

"On May 24th. . . A very heavy wind all day accompanied by rain: but 
Coignac that had renewed his me'rnory assured me that he recognized himself and 
that the mine was very close. J got in canoe with him: 1 paddling in bow and he 
steered and did not quit our search, although the weather was very bad, to go to the 
!Place where Coignac thought the mine ·was. We found it; indeed this mine is situ­
ated to the east and west on the borders of the lake, west of a rock !in fonm of a 
half circle that has fifty feet on the edge of the water, ten feet high from the ~eveil 
of the water, and one hundred feet deeip, having no earth on it and losing itself under 
a mountain covered with rock. We extracted a few small pieces with great difficulty 
and returned to the camp. 

Time of the Re-Discovery 

"There are no illustrations or drawings in existence which deal with the m!ine 
as it appeared more than two centuries ago. Indeed there is but meagre mention 
made of the deposit until about 1850. It was a:bout this date that Mr. E. V. Wright 
of Ottawa, who owned the timber in this locality, rediscovered the deposit. 

"Wright was engaged in removing timber from his concession when the calks 
on his boots chiipped off some of the iralena and lead..;bearing ore. Samplei: of the 
ore were taken to Ottawa where they lay for several years on the desk of th·e dis­
coverer. .A!bout 1870, it occurred to Wright to have the samples assayed. The result 
of the assay was such as to arouse considerable interest. Shortly after lthfus, 1Mr. 
Wright, accompanied by J. M. Courier and Mr. Eustis from Boston, came up and 
commenced work sinking a shaft to a d~th of about 12 feet. From this shaft they 
took out about ten tons of ore. Details o.f the result are 1acking. It is recorded, 
however, that a second shipment was made by ra.ft, but the crude conveyance smashed 
up in a mad plunge through the rapids at Deux Rivieres. 

"Notlllng was done until 1885, when George Goodwin, of Ottawa, together with 
G. P. Brophy, advanced sufficient money to pay for sinking the shaft a farther 50 feet 
in depth as well as installing some mechanical equipment and a five-ton stamp mill. 
This plant was afterwards burned. No ore was shipped as a result of this work. 
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" About 1890, Robert Chapin, at that time president of the lngerso11 Rock Drill 
Coo:rupany (N.Y.), bought the property and made an option payment on the basis of 
$125,000. He installed the first air cOIIllpressor in the country, and built a fifty or 
sixty-ton mill. He continued the shaft to a depth of 250 feet and did considerable 
lateral work. This resulted in the shipment of a considera1ble quantity of concen., 
trates, the value of which seems to be impossible to ascertain at this date. It is said 
that MT. Chapin ibeCMile involved in some bad investments which caused him to 
aibandon this mining project with the result that the ;property reverted to Wright, 
the principal holder. 

"In 1895, Wright sold the property to the Petroleum Oil Trust of London, Eng­
land. The new owners sunk the sh·a.ft another 50 feet in depth and did severan. 
hundred feet of drifting and crosscutting at the bottom level , as well as some work 
at the 250-foot level. The mill was also operated, the concentrates being shipped to 
Swansea, Wales. No figures are available as to the aimount of concentrates .produced. 

"The mill and buildings as erected by the Petroleum Oil Trust are still stand­
ing, although the machinery has been pretty we1il all removed. The writer visited 
the mine, June 18, 1921, together with the members of the Ontario Mining Associa­
tion who were being entertained by the Timiskaming Mine Managers' Association. 
. . . The~e buildings are of the old-fashioned type, features being the many 
gaJbles as well as having a ground floor entrance and a second storey entrance by 
stairways leading from the ground. 

"A few years ago, the Wriight mine was bought by the Tia:nrmins..,McMartin 
interests of Montreal, and is still owned by them. The underground workings are 
filled with water, the iplant is comipletely dismantled, and the visitor finds difficulty 
in throwing off a feeling of peculiar sadness as he views this neglected strange link 
between Canada of the present day and that w~ld land of 235 years aigo, long before 
W olie took Quebec, and even dating back nearly a year before La Salle, the greatest 
perhaps of the French pioneers to N OTth America. It was in 1682 that history tells 
us that in the naime of France, La Salle took possession o.f all Louisiana, .from the 
mouth of the Ohio to the gulf of Mexico, in a resounding proclamation handed down 
to us. On the column was inscribed "Louis de Grand, Roy de France et de :Navarre, 
regne; le neuvieme Avril., 1682." It was just four years later that the Wri,ght mine 
was found, thus linking itself with a past about which only a little is known a.lid 
which occlllpies but a dim place in the minds of men." 

The surface geoJiogy around the mine has been studied by Barlow, 1 

Miller,2 and M. E. Wilson,s but none of these observers was able to 
examine the underground working, as the mine had not been worked for 
many years, and the workings were consequently filled with water. The 
owners decided to have the mine unwa·tered in the summer of 1925, in order 
to sample the property and explore it further with the diamond drill, and 
the present writer was thus afforded an opportunity to make an und·er­
ground examination. He wishes to extend his thanks to Mr. D. Loughran, 
who was in charge of the operations, for assi·stance cordially extended to 
him. 

The rocks in the immediate neighbourhood of the mine consist wholly 
of conglomerate of the Cobalt series. About a mile southeast there is a 
high hill of flat-bedded quartzite and arkose that may belong either to the 
Gowganda or Lorraine formations of the Cobalt series. About one-quarter 
mile south of the mine, flat-lying Palroozoic limestones outcrop on the lake 

1 Barlow, A. E.: "Geology of the N'ipissing and Temiskaming Map-sheets"; Geol. Surv., Canada, 
Ann. Rept., vol. X, pt. I, pp. 147-149 (1899). 

2 Miller, W. G.: "The Cobalt-Nickel Arsenides and Silver Deposits of Temiskaming"; Ont. 
Bureau of Mines Rept., 1905, pt. 2, p. 24. 

a Wilson, M. E.: "Geology of an Area Adjoining the East Side of Lake Temiskaming"; Geol. 
Surv., Canada, Pub. No. 1064, p. 39 (1910). 

"Temiskaming County, Quebec"; Geol. Surv., Canada, Mem. 103, pp. 146, 152-3 (1918). 
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shore. The Cobalt conglomerate appears to be, in its lower parts at least, 
a true basal conglomerate formed almost entirely of material derived from 
the rocks immediately underlying. This rock is an ordinary rather acid 
rhyolite such as may be found in many places in the Keewatin series, made 
up of rather numerous :Phenocrysts of white feldspar up to 2 or 3 mm. 
long, and many smaller phenocrysts of quartz, embedded in a fine-grained 
greyish matrix. The higher beds of conglomerate in a 40-foot cliff some 
200 feet back from the shore, exhibit a more normal assortment of pebbles. 
The conglomerate extends downward the full depth of the mine shaft, 330 
feet, and the conglomerate hill behind rises more than 120 feet above the 
collar of the shaft, as determined by levelling roughly with a Brunton com­
pass; so that the conglomerate is more than 450 feet thick. The pebbles of 
the conglomorate both within the ore-body and outside of it are all very 
well rounded. 

In view of the historical interest of the property and the fact that it 
is unlikely to be re-opened for examination for some time to come, it seems 
des·irable .to describe it in somewhat more detail than its value would 
perhaps warrant. 

The ore is a breccia made up of fragments of :Cobalt conglomerate 
cemented together by coarse-grained white calcite, galena, and zinc blende. 
It outcrops on the shOTe of the lake, the outcrop 'being bounded \on the 
inshore side by non-brecciated conglomerate. Between the outcrop and the 
shaft ZO feet inland, the surface is covered with the loose materials of the 
dump, but the shaft enters the southeast edge of the ore-body, so that the 
mass of non-brecciated conglomerate between the shaft and the ore on the 
shore is evidently a horse. 

The shaft reaches a depth of 330 feet and levels have been run at 
depths of 50, 100, 179, 230, and 330 feet. The workings on the different 
levels are shown in Figure 1, together with the outlines of the ore-body 
as observed and conjectured. 

It will be observed from the plans of the different levels that the ore­
body is an almost vertical pipe broadly oval in cross-section; and, fur­
ther, that this pipe is largest in diameter between the 100 and 179-foot 
levels. The limits of the ore-body are those of the brecciated zone. 

No cause could be found accounting for the formation of a body of 
breccia of such extraordinary shape. A pipe of this sort might be formed 
at the junction of two faults, but no evidence of pre-ore faulting on a large 
scale could be discovered. There are a few small faults around the edges 
of the ore-body at which the mineral veinlets stop abruptly, but nothing 
that would seem likely to account for so extensive a brecciation. It is 
to be noted, however, that the introduction of the ore into the conglomerate 
must have been accompanied by a considerable increase in the volume of 
the whole, since there is no evidenoe that the ore has replaced any of the 
conglomerate; and the pressures thus produced were probably relieved by 
upward movement, since relief of pressure would be possible only in this 
direction. Under such conditions it is possible that there may have been 
originally in the conglomerate only a few comparatively small cracks that 
were filled with ore; and that the upward mo¥ements resulting from the 
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Figure 1.- Plans of levels, Wright mine, Duhamel township, Quebec. Country rock indicated 
by pattern of dots , ore still remaining by pattem of diagonal lines. (Except where crossed 
by workings, the position of boundary of ore-body is inferred.) 
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pressures developed by crystallization caused further brecciation. Under 
this conception the greater part o.f the brecciation would be contempor­
aneous with the ore deposition rather than of earlier date. 

If this theory be true, the stresses forcing the rocks upward as crystal­
lization proceeded might be expected also to cause some rupture of the 
walls of the deposit, with formation of horizontal open fissures . Such 
fissures are in fact rather numerous in the mine, and are of all sizes up 
to a foot in width. They are now filled mainly with quartz, which, as it 
is found in the mine only in these fissures, is evidently a later vein filling. 
The quartz is accompanied by galena, sphalerite, and calcite, all of which 
might have been, and probably were, taken into solution from the deposit 
by the solutions carrying the quartz and later deposited in the open hori­
zontal fissures. These fissures contain numerous open vugs, and pass from 
the edges of the ore deposit into the unbrecciated country rock. 

The ore has a rather definite vertical variation. At the surface and 
on the two upper levels the ore is very largely argentiferous galena with 
very little sphalerite. The proportion of sphalerite increases downward to 
the 179-foot level, where it is largest. Below the 179-foot level both sul­
phides decrease in quantity. An occasional grain of pyrite is to be found 
throughout the mine, but more of it occurs in the 330-foot level than else­
where. 

The results of several hundred assays made when the mine was 
sampled about eight years ago, were placed at the writer's disposal; but 
as the location of only a few of these was indicated on the mine maps 
and it is evident from the character of the underground workings that 
practically all samples must have been taken within the ore-body, it was 
considered best to average them by levels in the hope of arriving at some 
conception of the changes taking place with depth. The results obtained 
are as follows: 

Level 

5Q-foot . .. .. .. .... . .. . . ... . .. . ... . ..... . . . . ..... . .. ... ... . . 
100-foot ....... . ........ . .. ... . . ........... . .. . ........... . 
179-foot .... .. .. . . ... ......... . .. ............ . . . . .... . . . .. . 
230-foot . .. ....... . . ..... . . .. . . .. . ... . ............... . .... . 
330-foot . . .. .. ... . . . .. . .......... .. ...... . • ................ 

Silver 

Oz. per ton 
1·72 
0·63 
0·86 
1·1 
0·36 

Lead 

Per cent 
9·62 
0·2 
3· 16 
2·25 
0·36 

Zinc 

Per cent 
None 
0·8 
1·63 
0·95 
0·77 

The results show certain interesting regularities. If the values for the 
100-foot level be omitted from consideration, the results become even more 
regular. It seems justifiable to omit the averages of the values obtained 
on the 100-foot level, as the workings on that level are comparatively 
small and closely follow the edges of the ore-body where the proportion 
of ore to rock is invariably low. So far as coulcl! be seen during the 
e;x:amination, the ore on the side of the drift toward the middle of the ore:.. 
body is of much the same grade as that in the levels above and below. 
The lead values decrease downwards with great uniformity. The silver 
values decrease to a minimum at 330 feet depth, though not with the uni­
formity of the lead. Zinc on the other hand increases from zero at the 
50-foot level to a maximum at the 179-foot level, then decreases down­
ward. 
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Another point of interest is the entire lack of correspondence between 
the silver values and the amounts present either of galena or of galena 
and sphalerite combined. This lack of correspondence between the amounts 
of silver and of sulphides present is equally obvious on scanning the 
individual assays from which the above averages were derived. The wide 
variations in the proportions of silver to sulphide render it obvious that 
no uniform relationship exists between them. It may reasonably be 
inferred, therefore, that the silver is not present in solid solution in the 
sulphides, but more probably is mixed with it irregularly in the form of 
one of the silver sulphides. 

All available facts point to the conclusion that the deposit was formed 
by descending meteoric waters rather than by hot, ascending solutions. 
The cause of the precipitation, and the reason for the concentration at this 
particular spot are as yet unknown. The difference in the behaviour of the 
lead and zinc sulphides is one commonly found in deposits of character 
similar to this, and is due to the greater solubility of zinc compounds, causing 
them to be carried somewhat farther before precipitation takes place. The 
source of the ores is, therefore, to be sought in the rocks formerly over­
lying the present deposit. As flat-lying Ordovician limestones overlie the 
Cobalt series within short distances to the south, west, and north, it may 
reasonably be assumed that they overlay the area around the mine a1so, and 
have since been eroded away. How the lead-zinc minerals came to be 
present in the Palreozoic rocks can be only a matter of speculation. 
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INTRODUCTION 

The write.r during 1925 continued the examination, begun in 1923,1 of 
the mineral deposits of western Quebec; the work consisting of the study of 
important properties discovered since 1923, and of the re-examination of 
older properties where mining operations had made new data obtainable. 
For the warm welcome and cordial hospitality everywhere extended to him 
and his party by mining men the writer expresses his sincere appreciation. 
Without exception the officers of the different properties facilitated his 
work in every way and placed all their information at his disposal, as well 
as making him personally welcome. In particular he wishes to thank Mr. 
A. A. Mackay of the Pioneer Exploration Syndicate, Mess·rs. W. B. Law­
son, Davies, and J. C. Carroll of the Huronian Belt Mining Company, Mr. 
L. K. Fletcher of the Noranda Mines, Mr. Carl Erickson of the Amulet 
Gold Mines, and Mr. J. Drybrough of the Victoria Syndicate. 

INTRODUCTION 

The various rocks of the area and their age relations so far as known 
are summarized in the following table taken from the writer's former 
report, 2 with two minor changes. 

Table of Formations 

Quaternary ... . .... Post-Glacial. ................... Clays, silts, sands 
Glacial....... . ... ..... ........ Boulder clay, stony and gravelly morainic 

deposits 

Huronian .......... Cobalt series..... . . ...... . .. . . . Conglomerate, greywacke, arkose, argillite 

1 Cooke, H . C.: Geol. Surv., Canada, Sum. R ept . 1923, pt. C I , pp. 76-125 (1924) . 
2 Geol. Surv., Canada, Sum. Rept. 1922, pt. D, p. 28 (1923). 
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Great unconformity 

Basaltic diabase 
Later Gabbro 
Hornblende-mica lamprophyre 
Syenite porphyry 
Granite 

Pre-Huronian intrusives ..... . .. 

Pre-Huronian ... .. . 
Folding 

Diorite porphyry 
Diorite (Older Gabbro) 
Hornblende lamprophyre 

Timiskaming series ........ .... Conglomerates, greywackes, basalts 

Unconformity 

Keewatin ...................... ,Basalts, andesites, dacites, rhyolites, and 
tuffs 

The principal change in the above table is in the rock known as the 
Older Gabbro. In the report for 1923 the writer described a basic intrusive 
occurring on Opasatika lake which, following M. E. Wilson, he termed 
amphibolite. This rock forms sills in the Timiskaming series and has been 
differentiated in place, so that its composition varies from a coarse, rather 
feldspathic mi:idure of hornblende, biotite, and fe1dspar in the upper parts of 
a sill to a basic type carrying 80 or 85 per cent of hornblende in the lower 
parts. The differentiation having occurred in place, indicates that the sill 
was intruded while the Timiskaming series was still flat, i.e., before the 
period of folding indicated in the above table. In the same rnport a number 
of intrusives of very similar composition were described under the name of 
Older Gabbro. It was pointed out that the latter are confined, rather 
peculiarly, to the Keewatin areas, and it was suggested that they might be 
ident ical with the rock described as amphibolite. However, as the Older 
Gabbro appeared to form dykes rather than sills and did not appear to be 
differentiated, it was tentatively placed as later than the period of folding. 

Since 1922 the writer has found several places where the Older Gabbro 
in the Keewatin areas exhibits differentiation in place, two of the most note­
worthy being the mass northeast of Labyrinth lake and some masses south 
of lake La Motte (Malartic) .1 There can be no doubt, therefore, that the 
Older Gabbro was intruded before the folding period instead of later, as at 
first supposed; and this, coupled with its petrographic similarity to the 
rock caned amphibolite in 1922, makes it likely that the two belong to the 
same period of intrusion. 

Accordingly the two rocks are now grouped under a single name, 
in the position formerly occupied by the amphibolite, i.e., after the depo­
sition of the Timiskaming series but prior to its folding. As both the 
amphibolite and the Older Gabbro are true diorites, composed mainly of 
plagioclase and hornblende rather than plagioclase and augite, it !also 
seems best to replace the earlier, incorrect names by the correct one, 
" diorite." 

l Cooke, H . C.: "Some Gold Deposits of Western Quebec"; Geol. Surv., Canada, Sum. Rept. 1923, 
pt. C I, p. 102 (1924). 
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In the report for 1922 rock that forms dykes cutting the syenite 
porphyry south of Renaud lake, was described as syenite. In 1923 it was 
discovered 1 . that both the syenite and the syenite porphyry are merely 
phases of the same rock magma, which northeast of Renaud lake outcrops 
in a large mass differentiated into a great variety of types. The term 
syenite has, therefore, been eliminated from the table of formations. 

DETAILED DESCRIPTIONS OF CLAIMS 

" RUSSIAN KID " CLAIMS 

In October, 1924, A. W. Balzimer and Mike Mitto staked a group of 
thirty-three 40-acre claims on the northeast side of Labyrinth lake, Das­
serat township. Balzimer later made a discovery of gold on claim T 2108 
that created much interest. Since that time the partners have done much 
work both in opening up this discovery and in prospecting the remaining 
claims. The vein has been exposed by cross-trenching for a length of about 
350 feet, and a number of shallow pits have been sunk on it, one about 12 
feet deep. At the west end the vein pinches out, but a quarter mile beyond 
this point and on the projected strike of the vein, a pit was sunk in the drift, 
and ore was found at bedrock; so that there is evidently anotiher expansion 
of the vein in this direction, though little is yet known of it. 

The vein follows closely the contact between a body of granite 
and one of the diorite, cutting here into the one, there into the other, 
rock. It strikes north 70 degrees east, and dips 75 degrees south. At the 
easternmost exposure, where it disappears beneath a swamp, it is 7 feet 
wide. About 200 feet west the width lessens to 2 feet, then increases 
again to 5 feet 70 feet farther on, finally decreasing to zero about 350 feet 
from the eastern exposure. 

The vein matter consists of white quartz and a little iron carbonate 
very heavily mineralized with coarse-grained pyrite. The wall-rock is 
also rather heavily mineralized with pyrites for distance.c;; of l to 3 feet 
from the vein. The pyrite apparently carries the gold. A sample con­
sisting of about 80 per cent pure pyrite, taken by the writer, assayed $9.60 
in gold per ton. The average tenor of the vein matter, excluding free 
gold', is $6 to $7 per ton according to the owners, and that of tJhe heavily 
mineralized wall-rock $3 to $4 per ton. 

Much free gold was found in the vein when it was first opened up, 
giving the discovery a highly spectacular character. The free gold has 
been found, up to the present, only in the limonitic material formed by 
weathering of the pyrite; it seems probable, therefore, that the free gold 
is merely residual, and will not be found in unweatJhered vein material. 
Accordingly, it seems unlikely that the average tenor of the vein materials 
will exceed the values quoted. 

The rock on the north side of the vein is a large sill of the d!iorite, 
differentiated in place so that the southern or upper side is much 
more highly felchspathic than the nortJhern or lower part. On the south 

1 Op. cit., p. 122. 
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side of the vein there is a good-sized body of a granite so similar in its 
general texture and appearance to the more acid phases of the diorite as to 
suggest that it is a differentiate of the diorite magma. It is made up of 
about 30 per cent or more of free quartz, 5 per cent of hornblende in long 
needles, now largely altered to chlorite, -2 or 3 per cent of magnetite in 
coarse crystals, and the remainder mainly oligoclase, Ab80An20 . Unfor­
tunately, time did not permit of a more e:x.'tended study of these interest­
ing rocks. 

The rock along the granite-diorite contact is rather highly sheared, 
either by faulting or by slip between the two formations during folding. 

ARNTFIELD AND FRANCOEUR CLAIMS 

The Arntfield claims, which lie about 11 miles northwest of Renaud 
lake, Boischatel township, were staked by F. S. Arntfield in October, 1923. 
The group includes eleven claims with a total area of 1,860 acres. Veins 
of potential value have been found on the F. S. Arntfield and Joe Baker 
claims, Nos. T 298 and T 450, respectively, followed fairly closely by a 
base-line that strikes about north 80 degrees west. The Francoeur claim, 
belonging to the Pioneer Syndicate, adjoins the Joe Baker claim on the 
west, and the ore-body on it lies on the westward projection of the same 
base-line. It is not yet known whether this line follows the general strike 
of a fracture zone filled with a vein or series of veins, or whether, as seems 
more probable, the veins are a series of lenses striking about east and 
west, and chancing to be crossed by this base-line. 

The country rock of the claims is mainly Keewatin lava of about the 
composition of trachyte, but varying slightly to both more basic and more 
siliceous varieties. Near the east side of claim T 298 and 4 or 5 chains 
south of the base-line, there is also exposed a thick bed of coarse rhyolite 
breccia or agglomerate. The strike of the flows is nearly due east and 
west, the dip steeply northward, and the upper surfaces of the flows face 
toward the south. A few small dykes of syenite porphyry and gabbro cut 
the flows, usually nearly parallel to their strike. 

The ore-bodies are all replacements of the country rock by quartz, 
carbonates, and other minerals. The replacement seems to have occurred 
mainly at the contact of two flows, perhaps because the upper surface 
of a flow is more read;ily replaced than any other part by reason of its 
fine-grained texture, or perhaps because the slipping of one flow Qn another 
during folding created a zone vf fracture or shear through wlhich solutions 
flowed readily. Whatever the reason, however, these contacts appear 
favourable to the localization of replacement ore-bodies, and consequently 
the dip and strike of the ore-bodies is controlled by the structure vf the 
flows, and is parallel to it. 

Three bodies .of ore have been found, one at the east side of the F. S. 
Arntfield claim, T 298, one at the west .side and extending across tJhe line 
into the Joe Baker claim, and a third on the Francoeur claim near the 
east side. All these bodies, as previously mentioned, are close to a base­
line run north 79° 55' west from the east line of T 298 from a point 150 
feet south of post No. 1. 

28737-3 
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The easternmQst ore-body has been traced for some 300 feet by trench­
ing the north sl.ope of a low, rocky hill. The drift is up to 6 feet in depth, 
and becomes deeper to the east and west, so that the vein has not been 
traced farther. The best exposures are in trenches 750 to 800 feet along 
the base-line from the east boundary of the claim. Here the exposed width 
of the ore-body is nearly 30 feet, and the north contact is still hidden 
beneath drift. The ore is a very fine-grained, light grey rock liberally 
sprinkled with very fine-grained pyrites, and weathering to a reddish­
brown. This material, which is much altered country rock, is traversed 
by ill-defined and discontinuous bands of lighter grey or white material, 
which appear to be vein material. The microscope shows that they consist 
largely of calcite, with a little quartz, pyrite, and a few grains of clear, 
fresh albite. The least replaced material between the veins is largely 
sericite with badly altered fragments of the original feldspar of the rock, 
albite or oligoclase al bite; in other parts of the thin sections the replace­
ment of this sericite-albite mixture by the carbonate and pyrite of the 
veinlets may be observed in all its stages. The average tenor of the 
replacement ore on the surface is $7 per ton in gold. 

There are two rather interesting occurrences near this vein which, 
although not of economic importance, appear to throw some light on the 
origin of the ore-bodies. About 115 feet south of the vein a diyke of feld­
spar porphyry, 4 feet wide, runs east and west, and dips about 70 degrees 
north. It has been traced in the trenches for a distance of 250 feet. The 
porphyry is a coarse-grained reddish rock, composed of stout crystals of 
albite up to an inch in length in a finer-grained albite groundmass. It is 
cut by numerous veins of quartz up to a foot in width, and very irregular 
in shape, that run across it at various angles. Particularly interesting is 
the fact that the veins are practically confined to the dyke; only two or 
three were observed to cut across the contact and extend into the wall­
rock, and those that do so continue only for short distances, a few inches 
or a foot or two, before ending. The vein material, though largely quartz, 
also includes some ferruginous carbonate and some coarse pyrite. A s,ample 
of the pyrite, freed as well as possible from quartz, assayed $10.60 in 
gold per ton. 

The porphyry is partly altered to carbonate, a thin section showing 
the presence of 25 to 30 per cent of that mineral. The wall-rock on each 
side of the dyke for distances of more than 20 feet is similarly altered, 
and converted into a fine-grained, reddish rock very like the material of 
the ore-body, but more thinly sprinkled with pyrite. Under the micro­
scope the replacement is seen to be like that of the ore-body, but less 
complete; the foldspar-sericite mixture composing the country rock is only 
about one-third replaced by carbonate, and there is no albite in the vein­
lets as there is in the ore-body. Assays of the altered! rock on each side 
of the dyke yield gold values of 40 cents to $2 per ton. 

Between the dyke and the ore-body, about 8 feet south of the latter, 
there is a vein of white, glassy quartz, ferruginous carbonate, and pyrite, 
identical in appearance with the veins in the porphyry dyke. The vein 
is about a foot wide, strikes north 65 degrees west, and dips almost verti-
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cally. The country rock on each side is altered to carbonate like that 
on each side of the porphyry dyke, and, like it, carries low values in gold. 

Some 800 feet farther west, or 1,500 feet from the east boundary of 
the claim, measured along the base-line, another small porphyry dyke 
is found. It lies 75 feet north of the base-line, strikes due east and west, 
and has been traced nearly 300 feet by trenching. This dyke is not cut 
by quartz veins, but is bordered by bands of partly carbonated rock. 
These are only 3 or 4 feet wide, however, instead of 20 to 25 feet. 

These observations, therefore, bring out a very suggestive group of 
facts: (1) The ore consists of the country rock largely altered to car­
bonate and fine-grained pyrite, and the veinlets causing the alteration 
contain albite as well as quartz and calcite. The presence of the albite 
and the completeness of the alteration of the country rock indicate that 
the vein-forming solutions were hot. (2) A similar alteration, but one 
much less complete and accompanied by much less deposition of pyrite 
and gold has been caused by veins of quartz and iron carbonate, without 
albite. The lack of albite and the decreased intensity of alteration 
point to solutions like those forming the ore, but cooler. (3) The occur­
rence of the quartz veins in the porphyry dyke shows that the veins and 
alterations are somewhat younger than the porphyry intrusion. ( 4) The 
presence of the altered bands on each side of the porphyry dykes suggests 
some connexion between the porphyry and the alteration. It may be that 
the alteration was caused by solutions given off by the dykes on cooling, 
but the small size of the dykes coupled with the large quantity of altered 
rock is against this conclusion. It is d~fficult to conceive that so small a 
volume of normal igneous rock could have held in solution the large 
amounts of carbonate and, presumably, water necessary to complete this 
alteration. Also, other quite similar porphyry dykes in the neighbour­
hood are not bounded with bands of altered rock. It is probable, there­
fore, that these particular dykes were injected into some zone, such as 
the belt of schist between two flows, through which ore-bearing solutions 
could also penetrate; so that the altered zones are not associated! with 
the dykes because the dykes cause alteration, but because both altera­
tion and dyke intrusion were conditioned and localized by a common 
cause. 

It will be observed that the whole association of facts here is very 
similar to that observed at Matachewan,1 although the sequence of events 
ii'! not so completely displayed as at Matachewan. In both places the 
country rocks have been replaced very largely by calcite and mineralized 
with fine-grained auriferous pyrite. In both places the most extreme 
alteration and highest mineralization are caused by pegmatite veins, made 
up of quartz and albite as well as calcite. In both places cooler solutions 
emanating from quartz veins without albite have caused alteration to car­
bonate with little mineralization. 

It was definitely proved that the ore-bodies at Matachewan were 
d~posited from solutions that emanated from a large body of syenite por-

1 Cooke, H . C.: "Geology of Matachewan District, N'orthem Ontario"; GeoJ; Surv., Canada, Mem. 
lUJ, pp. 49-56 (1919). 

~737--31 



34c 

phyry during its cooling. No such proof of the origin of the Arntfield ore­
body has yet been worked out. However, the presence of a very large 
body of syenite porphyry only a mile northwest of the Arntfield, and the 
likeness of the Arntfield occurrence to that at Matachewan, suggest rather 
strongly that these ores likewise originated from the porphyry. 

The second ore-body is at the west end of the F. S. Arntfield claim, 
T 298, extending west into the Joe Baker claim. It has been traced for 
some 400 feet, and runs into low ground at both ends. The kn-0wn eastern 
extremity of this body is 200 feet south of the base-line and 3,000 feet 
from the eastern side of the claim. The stretch of swamp east of it is 850 
feet wide, and in a trench just beyond the swamp, or 2,150 feet from the 
east side of the claim, there have been discovered some bands of similarly 
altered rock that may possibly represent the eastern end of the ore-body. 
The ore-body has a maximum width of more than 50 feet 3,000 feet from 
the east end of the base-line, and narrows on the west to 6 or 7 feet. In 
the wide part the tenor averages $8 per ton in gold, throughout an 8-foot 
section. 

The third ore-body lies near the east side of the Francoeur claim. It 
crosses the base-line about 4,300 feet from its eastern end, and has been 
traced west about 250 feet. Like the others it has the shape of a lens, 22 
feet across at the widest part. The gold values vary from $7 to $9 per 
ton. 

The second and third ore-bodies are so similar in their essential 
features that they can be described together. Like the first they are replace­
ments of the country rock, but unlike the first the prevailing colour of the 
ore is red, though grey phases also occur. In fact the ore both in hand 
specimen and under the microscope is closely similar to the ore found in 
the Crown Reserve and Associated Goldfields mines at Larder Lake. 

The country rock is a trachyte composed where freshest of pheno­
crysts of albite-oligoclase, Ab90An10 up to 1.3 mm. in length, embedded 
in a finer-grained matrix of the same mineral. Somewhat more basic 
varieties carry 3 or 4 per cent of chlorite, probably secondary after horn­
blende, and 2 or 3 per cent of fine-grained ilmenite. Types as fresh as 
this are rare, however, and found only where the glassy, upper parts of 
flows have been preserved unsheared. Almost everywhere the feldspar of 
the lavas has been largely replaced by secondary mica which forms half 
or even more than half of a thin section. 

Around the edges of the ore-bodies the course of alteration and ore 
deposition can be readily observed. The unaltered trachyte is sliced by 
numerous small joints, most of which run east and west parallel to the 
main trend, and the remainder ramify in every direction. Through these 
fissures the ore-bearing solutions evidently travelled, depositing minerals 
in them and altering the country rock -0n each side. As a result the grey 
country rock is now traversed by numerous, narrow, reddish bands, each 
with a hair-line veinlet at the centre. The individual bands average per­
haps one-fortieth to one-eighth inch in width, and their colour fades 
rapidly at the irregularly-outlined edges into the colour of the country 
rock. Much wider bands are formed by the coalescence of two or more 
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bands where they approach or cross one another. The larger ore-bodies 
are formed merely by the coalescence of a large number of such altered 
bands. 

The composition of the central veinlets varies a good deal. Some con­
sist almost wholly of fresh, clear albite, muscovite, much pyrite, and a 
little hematite and calcite; the rock on each side of these is intensely red­
dened due to the presence of a very fine reddish dust, too fine for micro­
scopic determination, but which is probably hematite, judging from the 
colour and the presence in the vein and the rock of a few larger crystals 
that are undoubtedly hematite. In addition to the red mineral a little 
calcite and some pyrite have been introduced into the rock, but on the 
whole it is not highly altered. The composition of the feldspar of these 
veinlets varies from Abs0An20 to Abn 0An1 o. 

The veinlets described are found in the 2,160-foot trench (i.e. the 
trench opposite a point on the base-line 2,160 feet from the east end) and 
of all the veinlets examined most nearly approach the composition of igneous 
rock. Among the thousands of other veinlets all gradations of composi­
tion may be found from that described down to almost pure calcite. In 
general, however, they may be subdivided into three other main types, 
those containing no mica, but some albite accompanied by quartz and 
calcite; those containing quartz and calcite, but neither mica nor albit~; 
and those containing calcite, with or without a little quartz. 

The veins composed of albite, quartz, and calcite commonly also carry 
auriferous pyrite in considerable quantity and redden the rock on each 
side of the vein. In the altered and reddened band no chlorite is to be 
found, although much may be present in the adjacent unaltered lava, and 
iron has also been abstracted from the ilmenite crystals, leaving them 
represented by whitish patches of leucoxene. The sericite and albite of 
the rock are little affected if at all. Some calcite and pyrite, commonly 
not more than 3 or 4 per cent, have been introduced. Beyond the removal 
of the iron and the consequent change in colour, therefore, the rock has 
not been greatly altered in composition. 
· The veinlets carrying quartz and calcite in approximately equal pro­

portions appear to have exercised the most powerful alterative effects. 
They have commonly reddened the wall-rocks on each side. Like the last, 
they removed chlorite and the iron of the ilmenite, and in addition attacked 
the sericite or paragonite, completely removing it in the neighbourhood of 
the veinlets. The veinlets carry a good deal of pyrite, and a con£iderable 
amount of the same mineral is introduced into the altered country rock. 
The further alteration of the country rock varies a good deal from place 
to place. In some instances the feldspar is either unchanged or is partly 
recrystallized; in others it is largely or wholly replaced by quartz, calcite, 
or a mixture of the two. 

The fourth class of veinlets, those composed largely of calcite with or 
without a few grains of quartz, carry very little pyrite and have had 
practically no effect on the surrounding rock. Veinlets running about at 
right angles to the general trend were traced from the ore-body several feet 
out into the country rock. Close to the ore-body they had the quartz-
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calcite composition of the veins of the third class, and altered the w&ll­
rocks accordingly; farther away the composition gradually changed to the 
calcite composition of the fourth class of veins, the alteration of the wall­
rock gradually decreasing to zero accordingly. The calcite veins are, 
therefore, evidently deposited from the residues of the solutions that formed 
the quartz -calcite veins, and represent a later, lower temperature type of 
deposit. 

The eomposition of the veins found in these ore deposits, therefore, 
indicates that the solutions depositing them varied from very hot and 
concentrated, almost igneous, in character, to cool and dilute. The veins 
might be arranged according to composition in a continuous series, each 
member of the series differing only slightly from the next. There can be 
little doubt, therefore, that they all have a common origin, and that the 
differences in composition are to be ascribed wholly to temperature differ­
ences. The presence at one end of the series of such minerals as hematite, 
albite, and mica is good evidence that the solutions were of juvenile origin. 
There are no facts definitely connecting them with any igneous mass in the 
vicinity, although the probability is that they arose from the mass of 
syenite porphyry to the north. 

CLAIMS OF THE HURONIAN BELT MINING COMPANY 

The claims of the Huronian Belt Mining Company are in Boischatel 
township close to the eastern boundary, and west of Pelletier creek. The 
property includes five claims with a total area of about 1,100 acres. 

The principal gold discovery lies in the southeast corner of claim No. 
T 412. It is a lenticular body striking north 80 degrees west and dipping 
about 60 degrees north. It has a maximum width of about 8 feet, and up 
to the time of the writer's visit about the end of August, 1925, has been 
traced for some 350 feet without finding the east end. The work done at 
that time consisted of a number of cross-trenches and shallow pits, with 
one inclined shaft 29 feet deep. A 5-foot channel sample across the 
vein in this shaft assayed $15 per ton in gold. 

The country rock consists of thin-bedded, fine-grained, altered tuffs 
interbanded with one or more thin flows of dacite lava. The latter is dis­
tingUished in places by a variolitic texture. The tuffs are made up of 
chlorite, leucoxene, calcite, s·ericite, and a little quartz, together with the 
remains of the original feldspar, oligoclase Ab80An20 , which has been 
partly replaced by -the calcite and sericite. The proportions of these 
minerals vary from bed to bed. The dacite consists of a few phenocrysts 
of quartz and oligoclase embedded in a flow-textured matrix of feldspar 
with a little chlorite, sericite, and leucoxene. 

The ore, as on the Arntfield claims, is formed by the replacement of 
the country rock. The latter is cut by small veins and veinlets, on each 
side of which the rock is bleached and partly altered. The veinlets vary in 
composition much like those described on the Arntfield. One of the most 
pegmatitic consists of oligoclase, Ab80An20 , and calcite in approximately 
equal proportions, with a little chlorite probably secondary after horn­
blende and a little garnet. Others are made up of quartz and calcite in 
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about equal proportions, with or without a little feldspar, and there are 
many made up mainly of quartz with some ferruginous carbonate and a 
little hornblende, now altered to chlorite. All of these veins carry some 
pyrite. The country rock has not been as intensely altered as on the 
Arntfield property. Us chlorite is largely removed, and in places the 
sericite also, and accompanying these changes there seems to have been 
some recrystallization of the feldspar into fresher, somewhat larger indi­
viduals. A certain amount of calcite and pyrite have been introduced, but 
on the whole not a large amount. The sum of these changes has been 
to produce a rock somewhat lighter in colour than the country rock, and 
one rather liberally besprinkled with auriferous pyrite, but whose original 
composition is by no means utterly destroyed. 

No evidence was obtained to suggest the possible origin of this ore­
body. On the Bathurst claims a mile or two to the southeast, however, 
there are some large masses of syenite porphyry from which ore-bearing 
solutions of this type might be expected to come. 

BATHURST CLAIMS 

A brief visit was made to the Bathurst claims, lying southeast of the 
Huronian Belt claims near the west boundary of Rouyn township. No work 
was being done at the time, and accordingly no certain in.formation as to 
the location of the best workings or the tenor of the ores could be obtained. 
However, Mr. J. F. Davies, of the Huronian Belt Mining Company, who 
had visited the property on a previous occasion, kindly volunteered to 
accompany the writer and point out the places where he believed the most 
work had been done. 

One of these places is on the Edna Bathurst claim, T 3711. Here a 
large mass of grey feldspar porphyry intrudes the greywackes and con­
glomerates of the Timiskaming series, and has been exposed by trenching in 
several places. The porphyry differs notably in composition from the 
common syenite porphyry of the district in that its ferromagnesian 
constituent is biotite rather than hornblende. The rock is composed of 
numerous white phenocrysts of oligoclase-albite, Ab85 An15 , up to an 
inch in length, embedded in a dark grey matrix of albite, biotite, and a 
little quartz. A good deal of zoisite is also present in small laths, forming 
perhaps I or 2 per cent of the rock. The grain of the matrix averages 
about 0·05 mm. in some varieties, in other varieties it attains 0·5 mm. 

The feldspar porphyry is cut by numerous veins of dark-coloured 
glassy quartz up to a foot in width. Their courses are crooked and irregu­
lar, without any definable strike or dip. They carry on occasional grain 
of sulphide, and some free gold is said to have been found, although the 
writer saw none. 

For a few inches on each side of these veins the porphyry is bleached 
and altered. Microscopic study shows that the biotite and zoisite have 
been entirely removed from the bleached zone, and a good deal of colour­
less mica with a little calcite have been introduced. The colourless mica 
is not merely the bleached remnants of the biotite, but is new mineral 
replacing the feldspar. A light ,sprinkling of pyrite and arsenopyrite also 
characterizes the altered zones. 
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About half a mile west of the locality described there is a large vein 
of quartz in the Timiskaming conglomerate. The schistosity of the con­
glomerate strikes north 85 degrees west, and dips 50 degrees north, and 
the vein parallels the sdhistosity fairly closely. It has been traced by 
trenching for 250 to 300 feet. In that distance it varies greatly in width, 
pinching down to a few inches and swelling again to a maximum of 6 feet. 
The vein material is a rather dark, glassy quartz that carries a good deal 
of free gold in one place. The country rock for a few inches on each side 
is heavily mineralized with arsenopyrite. 

CHANCE CLAIMS 

The Chance group of claims is in Boischatel township about a mile 
nortlheast of the Arntfield claims. The principal discovery lies near the 
northeast corner of the Howard claim, No. M.L. 1860 or block 18, some 
50 feet north of the centre line of t11e township and 2~ miles east of its 
western boundary. 

The country rocks at this point are light coloured, hard, glaissy rhyo­
lite lavas interbanded with beds of breccia. Two of the flows cut by the 
vein are respectively 60 and 80 feet thick; the three beds of breccia with 
which these flows are interbanded are 15, 32, and 18 feet thick, respect­
ively. The beds strike north 62 degrees east and dip steeply north; an:d 
a very excellent determination was obtained, indicating the south sides 
of the flows to be the original tops. The rhyolite is made up of some 
phenocrysts of quartz embedded in a fine-grained matrix of fresh feldspar 
with a little actinolite. The feldspar has a low index of refraction, about 
that of albite or oligoclase-albite; but the exact determination is not po:r 
sible in thin: section, as the minerals are full of strain shadows. 

Sulphides have replaced the rhyolites along a well-defined band or 
zone striking north 75 degrees west, and, therefore, cutting across the 
bedding at an angle of about 45 degrees. It would seem, therefore, that 
the replacement has taken place along some original straight-line fracture. 
Where the sulphide band cuts through a rhyolite flow it is 3 to 6 feet wide. 
Where it crosses a bed of breccia it swells into a great mass of solid sul­
phide 30 feet or more in width and partial replacement of the breccia has 
occurred for 100 to 200 feet farther. 

The sulphide mass is composed almost wholly of pyrite, with some 
magnetite toward the edges. The writer's assistant, Mr. H. C. Gunning, 
states that some zinc blende has now been found, but none was visible 
at the time of the writer's visit. The pyrite is said to carry low gold 
values, but no definite information on this point was obtained, as work 
on the property wws suspended when the property was examined. 

The vein where it lies in massive rhyolite may be divided into two 
parts, a central zone of complete replacement, and two outer zones of par­
tial replacement. The central zone, 3 to 6 feet wide, is a solid mass of fine­
grained pyrite. The outer zones exhibit the rhyolite cut by numerous 
veinlets of solid pyrite, and a good deal of fine-grained magnetite and 
pyrite scattered sparsely through the rhyolite between veinlets. Beyond 
the zone of pyrite veinlets there is another zone of magnetite veinlets, the 
larger of which contain a central string of pyrite grains. 
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A thin section of the rhyolite carrying pyrite veinlets showed a narrow 
veinlet holding, in addition to pyrite and a little magnetite, an assortment 
of minerals characteristic of deposits from very hot solutions. These are 
quartz, a hornblende close to actinolite in composition, pistacite (epidote) 
in 'Clean-cut primary crystals, and a good deal of a mineral, now altered 
beyond recognition, with the outlines of a feldspar. 

The rhyolite breccias are some of them ash beds and some of them 
probably flow breccias. The one of which a thin section was made appears 
to be of the latter class. It consists of pebbles of glassy, light-coloured 
rhyolite up to a foot in length in a matrix of fine-grained, dark greenish, 
chloritic material. Under the microscope the matrix is seen to consist of 
needles of actinolite largely altered to chlorite, and a fine-grained feldspar 
near albite in composition, in about equal proportions. A few grains of 
quartz were also identified. The pebbles are ·a very quartzose rhyolite, like 
that already described. 

Where the vein crosses the breccia it swells into great masses of massive 
pyrite 30 feet or more in width, through the complete replacement of both 
pebbles and matrix. Beyond the edges of this bod'Y of solid sulphide a 
selective replacement has occurred, the matrix of the breccia being com­
pietely or partly altered to pyrite, the pebbles left comparatively untouched, 
although a little sulphide may have been introduced into them also, particu­
larly near the borders of the mass of solid sulphide. The microscope also 
shows that the introduction of pyrite into the matrix has been accompanied 
by that of a good deal of magnetite. 

This sulphide deposit, although not commercially valuable except as a 
possible source of sulphur, neve.rtheless yields some data of importance. 
(1) It illustrates the type of deposit found in acid rhyolites, a poinrt that will 
be further discussed when more sulphide deposits have been described. (2) 
The mineral assemblage is characteristic of deposits from very hot con­
centrated solutions. (3) The deposit exemplifies beautifully one way in 
which the wall-rock may influence the character of the deposit. In the 
massive, not easily replaced rhyolite the sulphide band is comparntively 
narrow, whereas in the easily replaced breccias it is of many times greater 
width. 

A!\{ULET GOJ, D MINES 

The Amulet Gold Mines, Limited (120 St. James street, Montreal), has 
three groups of claims in the district, known respectively as the "A," " B," 
and "C " groups. The " A " group is that on which the principal dis­
coveries have been made, and on which most of the development work has 
been concentrated. It comprises seventeen claims covering altogether about 
1,500 acres of land astride the Dufresnoy-Duprat boundary, and between 
1 and 2~- miles from the south boundary of these townships. 

The first discovery was made on claim M.L. 1897 near the north end 
of the block, just west of the Duprat-Dufresnoy line about 2 miles from 
the south boundary of the township. The amount of ore at this spot is 
small. A much larger ore-body was found later near the east side of claim 
M.L. 1891, in Dufresnoy township about a mile from the south boundary 
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and -! mile east of the Duprat-Dufresnoy line, and was thoroughly out­
lined by development. A third ore-body was located, late in September, 
1925, about a half mile south of the first discovery, near the middle of claim 
M.L. 1889 and some 25 feet west of the Duprat-Dufresnoy line. 

In addition to the development work on the three discoveries, careful 
and systematic exploration is being carried on throughout the other parts 
of the property. Lines have been run with a transit north-south and east­
west, the lines of each set spaced 400 feet apart except over the discoveries, 
where they are 100 feet apart; and these lines are being carefully traversed 
by a geologist who maps the rock exposures and uses a dip-needle to detect 
possible bodies of ore beneath the drift-covered parts. 

Although the ore-bodies so far discovered on the Amulet property are 
not large, their relations are of very great interest, furnishing a wealth of 
information as to the conditions that determine and limit the formation of 
such oi;es. 

One most unusual feature is found in the structure of the Keewatin lavas 
which form the bulk of the country rocks. It was mentioned in a previous 
report1 that the flows west of the middle of lake Dufault lie almost fiat, 
a fact which, combined with the known dips to the north and south, shows 
that this area lies at the summit of a great anticline in the Keewatin series. 
The work of the past summer both verified the previous observations and 
added to them. A large number of flow contacts were discovered, all of 
which dip at very low angles, commonly less than 10 degrees. This area of 
fiat-lying flows not only includes the whole of the Amulet proper~y, 
extending south beyond the area examined, but also goes northward some­
what beyond the Waite-Montgomery discovery; so that it has a width 
from north to south of at least 3 miles. As the axis of the anticline strikes 
about north 60 degrees west, it is evident that the anticline is one with a 
very broad, fiat top. Furthermore, it was found from a study of the space 
relations of the contacts that the surfaces of the lava flows when first formed 
were not fiat or even approximately so, but possessed reliefs of 100 feet or 
more, much like the prevailing surfaces of today. A detailed description 
of these very interesting contacts is now in preparation, and will appear in 
the Transactions of the Royal Society of Canada for 1926. 

The most widespread lava on the claims is a hard, glassy rhyolite, a 
thin slab of which emits a clear, ringing sound when struck with a hammer. 
It is rather light grey, fine-grained, very amygdaloidal, and finely porphyri­
tic with very small phenocrysts of white feldspar. It is characterized by 
well-developed pillow structures in the upper horizons of the flow. The 
microscope shows it made up of 5 to 10 per cent of quartz, 2 or 3 per cent 
of magnetite in small grains, about 35 to 40 per cent of a very light-coloured 
actinolite, so light coloured that it approaches tremolite in its characteristics, 
and the remainder a feldspar. The feldspar forms narrow laths, pierced by 
numerous long needles of the actinolite. It was not possible to determine 
its composition with exactness on account of the presence of the actinolite 

1 Cooke, H. C. : "Some Gold Deposits of Western Quebec"; Geol. Surv .. Canada, Sum. Rept. 1923, 
pt. C I, p , 120. Alao, "Progress of Structural Determination in the Archean Rocks of Ontario and 
Quebec"; Trans. Roy. Soc .. Canada, 3rd ser., vol. XIX, sec. IV, p. 14 (1925). · 
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and of a good deal of secondary alteration; but it is believed to be an 
oligoclase, near andesine in composition. The numerous amygdules are 
filled with mixtures of biotite and quartz, with an occasional grain of 
pyrite or magnetite. . 

Lying on the surface of this hard rhyolite flow are scattered patches of 
a more basic lava, the remnants of a once widespread flow now largely 
eroded away. With this rock the copper ore is invariably associated. It 
is a dark brownish-black, and its most prominent characteristic is the 
presence, in certain phases, of rounded, whitish nodules up to t inch diameter 
embedded in the dark matrix. The weathered surface of this rock has thus 
a very striking spotted appearance (Plate I A), somewha-t resembling the 
coat of the Dalmatian, or coach dog; and accordingly the rock has been 
christened dalmatianite by the miners. As the name appears suitable, it 
is hereby retained. 

That the dalmatianite is a lava is clear from ilTefutable evidence. The 
upper parts of the flow are highly amygdaloidal. · Well-developed'. pillow 
structures characterize it in many places; and still other parts have the 
ropy or cordy textures always formed when a viscous lava has been forced 
to flow. Although it is a lava, and, therefore, had little or no opportunity 
for differentiation, it exhibits remarkable variations in composition. A 
specimen of the normal lava taken from the middle parts of the flow, dark 
grey in colour, massive, fine-grained, and without any unusual textures, con­
sists of 75 to 80 per cent andesine feldspar, Ab60 An40 , with some 10 per 
cent of biotite, 10 per cent of quartz, and 2 or 3 per cent of fine-grained 
magnetite. The average grain is about 0· 1 mm., but the quartz forms 
larger crystals up to 0·5 mm. in length; and there is a tendency for both 
quartz and biotite crystals to segregate into masses. In one or two places 
in the thin section there are vaguely-defined areas several millimetres in 
diameter, throughout which all the feldspar undergoes extinction at once, 
indicating that these areas are really single crystals of feldspar, though 
filled with inclusions of the quartz, biotite, and magnetite so as to be other­
wise indistinguishable from the other parts of the rock. 

The various tendencies shown in this massive central part are carried 
to extremes in other parts of the flow. The lower horizons, near the con­
tacts with the underlying rhyolite, are apparently massive on a freshly 
broken surface, but the weathering shows that the texture is really corded 
and fragmental. These are best seen near the first discovery on claim M.L. 
1897. In thin section the corded or fragmental structure is distinct, the 
fragments or cords having a much finer grain than the remainder of the 
rock. This material contains about twice as much biotite and twice as 
much quartz as the normal rock, and the feldspar is correspondingly 
reduced. 

The uppermost parts of the flow, which may be seen at the discovery 
on claim M.L. 1891, are very fine-grained, and dull black, weathering to 
a rusty brown. They are highly amygdaloidal, the amygdules filled with 
quartz and some pyrite. Another specimen from a few feet deeper in the 
flow carried amygdules filled with biotite of most unusual pleochroism, 
varying from colourless to dark grey with a hint of green. The rock itself 
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consists largely of ordinary brown biotite and quartz, with 2 or 3 per cent 
of magnetite. Much of the quartz, however, occurs in aggregations of 
lath-like shape, suggesting that it may have replaced crystals of feldspar. 
The biotite forms 70 to 75 per cent of the rock in these upper layers. 

The bulk of the upper parts of the flow, below the highly amygdaloidal 
zone, is characterized by the extraordinary spotted texture from which the 
rock derives its name. These parts are made up of a rather fine-grained, 
blackish matrix, commonly somewhat amygdaloidal, enclosing numerous 
rounded, light grey nodules. The nodules are commonly not more than -! 
inch in diameter, but in one place on claim M.L. 1891, where the nodular 
texture is associated with pillow structure, the nodules attain diameters of 
-! to l inch (Plate I A) . Under the microscope the matrix is seen to have 
a composition much like the surface phases described in the preceding 
paragraph. Brown lbiotite is the principal constituent, forming about 75 
per cent; the remainder is quartz, feldspar, and a little magnetite. The 
rather numerous amygdules are filled with quartz and brown biotite in 
about equal proportions, the biotite aggregated in a mass in the centre, 
the quartz forming a rim around it. 

The nodules are much less basic in composition. In them biotite forms 
only about 2 per cent, and there is also some muscovite present, bringing 
the total mica up to 5 or 6 per cent. Quartz commonly constitutes a large 
proportion of the nodule, 20 to 25 per cent, although in one section there 
is as little as 3 per cent. Two or 3 per cent of magnetite is usually 
present, and the remainder consists of ·,andesine feldspar, Ab60 An40 • The 
most interesting fact, however, is, as shown iby the extinction, that all of 
the feldspar of each nodule forms one single crystal, in which are included 
all of the other minerals. In one thin section even amygdules were found 
to form inclusions in the nodules. The edges of the nodules are not clean­
cut lines, but narrow bands in ·which the proportion of biotite increases 
rapidly outward until it becomes so large that the continuity of the feldspar 
crystal is lost. 

In a few places on claim M.L. 1891 there may be seen small patches 
of a still later lava overlying the dalmatianite flow. This rock is 
amygdaloidal and contains well-developed pillow structures, so that the 
identification as a flow is indubitable. It is rather dark grey, weathering 
to a brownish grey, and its most outstanding characteristic is the presence 
on the weathered surface of numerous rounded protuberances, n. to ! inch 
in diameter, where small aggregates of hornblende have resisted weathering 
influences better than the body of the rock. It is composed of 50 to 60 
per cent of actinolite, 2 or 3 per cent of magnetite, and the remainder a 
feldspar that appears to be andesine, although the thin section available 
was not good enough for a definite determination. The rock might, there­
fore, ibe termed an andesite. 

In addition to these flows, the rocks are cut by a number of dykes and 
sills of !both acid and basic types. Some of the dykes are undoubtedly 
the feeders of once overlying flows now entirely removed by erosion. 

, The sulphide 'bodies have !been formed 1by the replacement of the upper 
parts of the dalmatianite lava flow by pyrite, pyrrhotite, zinc blende, and 
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chalcopyrite. In places replacement has been .complete, and solid masses 
of sulphide thereby formed. In other places replacement has been only 
partial, and the ores, therefore, consist of grains and nodules of sulphide 
disseminated throughout a matrix of rock. The limitation of replacement 
to the upper parts of the flow is probably due to a combination of three 
causes: (1) The upper parts are more basic than the lower, as already 
shown, and, therefore, more liable to replacement. This point will be 
discussed more fully in the la.ter parts of this report. (2) The upper parts 
are finer in grain than the lower, and the minerals, therefore, offer a large 
surface to the attack of ore-bearing solutions. (3) The presumably greater 
porosity of the upper, highly amygdaloidal parts might have permitted a 
freer circulation of solutions through them. 

Since, therefore, the sulphides have replaced the upper horizons of the 
clalmatianite lava, and the flows in this vicinity lie flat or have low dips, 
it follows that the ore-bodies must form almost flat sheets, with clips 
corresponding to the local dips of the flow. This conclusion has !been fully 
confirmed by the study of the outlines of the ore-bodies and their behaviour 
in depth as determined by trenching and drilling. The maximum thickness 
of ore beneath the andesite cover, where, of course, none of the ore can 
have been removed by erosion, is about 4.0 feet; and from this maximum 
the thickness decreases to zero at the edges of the body where erosion has 
cut completely through the sheet of ore. The outcropping bodies are, in 
all probability, merely remnants of sheets of larger size. The northern 
discovery, on M.L. 1897, is a very small remnant; that on M.L. 1891 is 
a much larger one. 

The sulphides are pyrite, chalcopyrite, pyrrhotite, and sphalerite or 
zinc blende. The pyrite and pyrrhotite were the first to be formed during 
the replacement, and probably the zinc blende also was deposited along with 
them, although this has not yet been determined with certainty because 
oxidation of the material in the trenches masks the relationships. Chal­
oopyrite was definitely formed, for the most part at least, at a slightly 
later date, as it may be seen cutting the earlier sulphides in small veinlets 
and replacing the pyrrhotite. In a few places there seems to be a tendency 
toward selective replacement by the sulphides, the zinc sulphide tending to 
replace the micaceous matrix of the dalmatianite, the other sulphides the 
nodules; and some beautiful specimens have been obtained reproducing the 
nodular texture in solid sulphide, the nodules composed of !bright yellow 
pyrite or chalcopyrite, the matrix of darker brownish sphalerite. Such 
specimens are uncommon, however, and for the most part all the sulphides 
replace the groundmass of the clalmatianite more readily than the nodules, 
and the latter are only attacked as replacement approaches completeness. 

The values of the ore are found mainly in their copper and zinc 
contents. Small values in gold, averaging ·between $1 and $2 per ton, and 
in silver up to 5 or 6 ounces per ton, are also present. The variation of 
the copper and zinc content is naturally large from place to place, depending 
on the proportion of country rock replaced and on the relative proportions 
of sphalerite and chalcopyrite. 
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WAITE-MONTGOMF.,RY CLAIMS 

The Waite-Montgomery property was staked in March, 1925, by J. R 
C. Waite, C. H. Ackerman, and T. Montgomery. It includes two groups 
respectively of seventeen and twenty-eight, 40-acre claims in Duprat and 
Dufresnoy townships. The discovery is in the northwest corner of claim 
No. A 2864, the No. 1 post of which is on the Duprat-Dufresnoy line 20 
chains south of mile-post IV, measuring from the south. 

The ore-body underlies a muskeg that fills an east-west valley between 
rhyolite hills. The muskeg is 800 to 1,000 feet wide, with only a few isolated 
knobs of rock above its surface. It chanced that a tree in this muskeg was 
blown down by the wind and the moss and soil around it on its roots being 
lifted a patch of ore was revealed at almost the only spot where the ore 
approaches the surface closely enough to be thus exposed. Mr. Montgomery 
crossing the swamp noticed it, and the discovery was made. 

The development work of 1925 up to the time of the writer's visit 
consisted entirely of trenching, and the presence of ore was thereby proved 
over an area roughly 100 feet from north to south and 200 feet from east 
to west, without reaching the edges of the body. All of this area is under­
lain by ore, and no contact with rock was found at any place. Early in 
October a diamond drill was brought in, and drilling has been carried on 
throughout the winter. 

The ore at the surface is massive sulphide, with little or no included 
rock or gangue. The sulphides include pyrite, chalcopyrite, sphalerite, 
and some pyrrhotite. The average of thirty channel samples showed 17·3 
per cent copper, 3·6 per cent zinc, 40 cents per ton in gold, and 2·8 ounces 
per ton in silver. 

The examination of the lava flows immediately south and southwest 
of the discovery resulted in some excellent structure determinations. The 
best observation, obtained on a bed of breccia lying between flows, gave a. 
strike of north 30 degrees west, dip 15 degrees northeast. This attitude, 
coupled with the known facts about the ore..,body and about the relationship 
of the ore-bodies to the structure as determined on the Amulet, makes it 
reasonably certain that the Waite-Montgomery ore-body, also, is a com­
paratively flat sheet of ore. 

HORNE CLAIMS 

The Horne claims lie on the west side of Osisko lake (lake Tremoy) 
in the northwestern quarter of Rouyn township. The principal dis­
coveries are on the Miller claim, block 15, where a rocky hill rises 150 
feet above lake-level. Rock outcrop is fairly continuous over an area 
1,700 feet from north to south, and 1,200 feet from east to west. To the 
east and south the surface flattens, and is covered by a blanket of clay; 
to the west the surface, although low and swampy, is diversified by scat­
tered rocky knobs. 

When the writer examined this property in 19231 only a small amount 
of trenching had been done, and the claims were almost entirely covered 

1 GeoL Surv., Canada, Sum. Rept. 1923, pt. C I, pp. 116-119 (1924). 
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with forest. In addition, the strong local variations of the compass made 
it difficult to locate points with accuracy without the use of a transit. 
Since that time the bush has been entirely cleared from the area of interest, 
and lines have been run with a transit north-south and east-west, at 
intervals of 200 feet. By traversing these lines, therefore, geological 
boundaries may be rapidly and precisely determined. The lines are 
numbered east and south from the northwest corner of the Miller claim, 
block 15, hereafter referred to as the zero point. 

The development work of the last two years has consisted of diamond 
drilling and underground prospecting. The areas of possible interest were 
thoroughly explored by a network of drill holes, and two shafts were then 
sunk at points of greatest prospective importance. No. 1 shaft was sunk 
1,300 feet east and 1,650 feet south of the zero point; shaft No. 2 is about 
1,000 feet to the northwest, or 550 feet east and 900 feet south of the zero 
point. No. 1 shaft is 328 feet deep, and about 4,000 feet of lateral work, 
mainly at the first level, was completed from it up to March 1, 1926. 
The No. 2 shaft has been sunk to a depth of 158 feet, and some 800 feet 
of lateral work has been done. 

Owing to various circumstances it was impossible for the writer to 
undertake a geological examination of the underground workings in 1925, 
and the work was accordingly restricted to making a study of the surface 
feature (See Figure 2). 

The rocks consist of Keewatin volcanics intruded by dykes of three 
types and ages. The volcanics include rhyolite lavas and agglomerates, 
together with more basic flows which may be termed andesites. The 
intrusive rocks include the older gabbro, or diorite, the later gabbro, and a 
syenite porphyry. 

The rhyolite lavas are light grey, massive rocks weathering almost 
white. They carry small phenocrysts of quartz and feldspar up to 1 mm. 
in diameter, embedded in a fine-grained matrix consisting mainly of oligo­
clase, Ab85An15 , with more or less chlorite and a little quartz. The 
agglomerates are coarsely fragmental beds of rhyolite ash. In them frag­
ments of "rhyolite of all sizes are cemented together by a paste of finer 
particles. A general subequality of size seems to prevail, however, among 
the larger fragments of the individual beds. Thus, one bed will occur in 
which fragments 3 to 4 inches in diameter are numerous, whe11eas in an 
adjoining bed no fragment more than an inch in diameter will occur. 

Some beds of very fine-grained cherty tuffs also occur, particularly 
on the east side of the area, 1,700 to 1,800 feet east of the zero north-south 
line. These tuffs are very glassy and light coloured, in places translucent 
with a slight greenish tinge, and some parts contain as much as 70 per 
cent of quartz, the remainder of the rock being mainly sericite secondary 
after feldspar. Such a composition is probably due to silicification of 
an original fine-grained ash. 

The andesites are easily distinguished from the rhyolites as the 
weathered surface is greenish rather than light grey. They exhibit pillow 
structures in places. Chlorite composes about half of these rocks, and the 
remainder is mainly feldspar badly altered to such products as kaolin, 
sericite, epidote, and carbonate. 
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Figure 2. Geology of part of Horne mineral claims, Rouyn township, Quebec. Andcsite indi­
cated by dots; rhyolite lava and ituff by diagonal ruling, earlier gabbro by angles; syenite 
porphyry by solid black; later gabbro by crossefl; drift-covered areas left blank; grid 
shows surveyed lines 200 feet apart. 
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The structure of the lavas is of great interest. On the Brownlee claim, 
about 1,000 feet north of the boundary of the Miller claim, an excellent 
structure determination yielded the data: strike north 85 degrees east, dip 
vertical, upper side of flows faces toward south. On the southern part of 
the Horne area the structure is similar. About 2,500 feet south and 400 
feet east of the zero point a good determination yielded: strike due east, 
dip steep or vertical, top to south. Again, at 2,050 feet south and 1,250 
feet east of the zero point, the strike is north 80 degrees east. 

Between the northern limit of outcrop, practically the north line of the 
Horne claim, and a line 2,000 feet south of it, the structure is not east 
and west, however. At a point 200 feet east and 20 feet south of the zero 
point a very good determination yields: strike north 30 degrees west, dip 
steep or vertical, top to east. Between 700 and 800 feet east of the zero 
point, and 900 to 1,200 feet south of it, a boundary between andesite and 
rhyolite may be traced, swinging in strike from north 25 degrees west at 
the north end to north 15 degrees west at the south end. 

It is evident from these facts and also from the general areal arrange­
ment of the lavas that the Horne area, like the Chadbourne area to the 
west, is one where there has been violent drag-folding, caused undoubtedly 
by the slipping of the lava flows upon one another during formation of the 
great anticline whose crest is 3 or 4 miles :to the north. 

As drag-folding is a phenomenon that must by its very nature affect 
a belt of rocks much longer than wide; and as such a belt must be parallel 
or nearly so to the general strike, it seems, therefore, that if two places 
where drag-folding has occurred are approximately on a line parallel with 
the general strike, it is reasonable to conclude that two such areas of drag­
folding are parts of one drag-folded belt. The Horne area includes a 
drag-folded belt more than 2,000 feet wide from north to south. The · 
Chadbourne ore-body, only about a mile to the west, is a similarly drag­
folded area about 500 feet wide. It is possible that the two areas are parts 
of separate belts of drag-folding, striking about east-west, and each drift 
covered except at one locality. It is also possible that the two areas may 
be parts of a single belt of drag-folding which in that case would strike 
north 65 degrees east, and widen, cone-like, toward the east. At present 
there are no data to indicate which alternative is correct. 

The oldest of the intrusive rocks is also that present in largest volume. 
It is a diorite forming large and irregular dyke-like masses, and it is 
mainly confined to the drag-folded belt. 

The rock is now largely altered to chlorite and other secondary pro­
ducts, so that its original constituents can only be inferred from the 
appearance of clean weathered surfaces to have been a feldspar and 
hornblende in about equal proportions, with a little ilmenite. The 
grain is extraordinarily fine for such large bodies, averaging ~ to 1 mm., 
although locally coarser-grained phases occur. The fineness of the grain 
and the alteration to chlorite makes the rock very difficult to distinguish 
(on the freshly-broken surface) from the andesite lava, although the 
separation is readily made on the weathered surface; and it is probable 
that this similarity will constitute the most formidable obsta~le to correct 
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mapping of the underground workings. As the copper ores occur mainly 
in the andesites, but not in the gabbro, it is evident that this difficulty is 
of great importance. 

The syenite porphyry is a reddish rock composed of albite pheno­
crysts in a groundmass of albite with some quartz, and a little titanite, 
magnetite, and chlorite. Only one narrow dyke of it outcrops on the 
Horne property, running almost due east about 2,500 feet S'outh of the zero 
point. In this area it cuts only andes1te lava, and is cut by the later 
gabbro. 

The younger gabbro forms two dykes, each 60 to 75 feet wide, 
the location of which is shown on the accompanying map. This rock 
is easily distinguishable from the diorite. It weathers a dark limonite­
brown, whereas the diorite invariably weathers dark green. It is 
coarser grained and less altered than the diorite, and the composi­
tion is that of an ordinary, somewhat altered, quartz diabase. It cuts 
the diorite and shows a pronounced chilled edge against it, so that 
there can be no doubt as to its age relations. Contacts exhibiting 'this 
relationship were found in two places, one 1,520 feet east and 1,500 to 
1,600 feet south of the zero point, the other 1,725 feet east and 2,950 feet 
south of the zero point. In the latter locality, as the map shows, the dyke 
of later gabbro cuts directly across a dyke of the diorite. 

Still another basic intrusive may be seen on the Horne claims, the 
rock termed "basaltic gabbro" in an earlier report. 1 It forms narrow, 
very fine-grained, black dykes that cut all the rocks of the area. It i,s 
well exposed on the face of a huge boulder of later gabbro, about 2,900 
feet south and 1,700 feet east of the zero point. . 

The ore-bodies are masses of sulphides that have replaced the coun­
try rocks. In places the sulphides are disseminated throughout the rock 
in grains and small masses, in other places they have replaced the rock 
almost completely and form bodies of solid sulphide. The sulphides are 
mainly pyrite, pyrrhotite, and chalcopyrite. Some zinc sulphide has been 
found, but it is rare. 

The strike of the ore-bodies is not yet fully known, as they are cut 
by dykes of the diorite. One large lens not thus cut, lying 1,700 feet 
south and 1,650 feet east of the zero point, strikes north 50 degrees 
east: Another large mass of solid sulphide crossing the zero north-south 
line about 75 feet south of the zero point, strikes north 30 degrees east. 
The trend of the other known masses seems to be in a general northeast 
direction also, although, as previously mentioned, they are so cut by dykes 
that the strike is not definitely determined. 

Two points of particular interest resulted from the recent study. The 
first of these is that all the important sulphide bodies so far discovered in 
the immediate neighbourhood are confined to the area of drag-folding. 
It is possible that others will be found outside of it, but it seems probable 
that the drag-folded area was particularly favourable to ore deposition 
by reason of the fracturing undergone by the rocks within it. 

1 Geol. Surv., Canada, Sum. Rept. 1922, pt. D, p. 71 (1923). 
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The second point of interest bears on the relation existing between 
the wall-rocks and the type of sulphide formed. Wherever sulphide bodies 
have been found within the rhyolites and rhyolite tuffs, the sulphide 
deposited is invariably almost pure pyrite. The large sulphide mass 75 
feet south of the zero point is pyrite; so are the sulphide masses in the 
area 700 to 1,100 feet south ancl 300 to 500 feet east of the zero point; so 
again are the sulphide masses in the area 1,300 to 1,500 feet south and 600 to 
900 feet east of the zero point; again in the area 400 to 50.0 feet south and 
1,700 to 1,800 feet east of zero. Many other instances might also be 
added. On the other hand, all the masses in which any notable amount 
of pyrrhotite is found occur within the areas of andesite lavas. Within 
these lavas the bulk of the sulphide is pyrrhotite and ,chalcopyrite, and 
pyrite occurs only in scattered crystals, roughly estimated to form only 
5 to 10 per cent of the total sulphide. 

Chalcopyrite, as at the Amulet, has been introduced slightly later 
than the primary sulphides pyrite and pyrrhotite, replacing the pyrrhotite; 
the pyrite jg replaced with difficulty or not :at all. It is evident, therefore, 
that the valuable bodies of copper ore must likewise be confined to the 
bodies of andesite lava. 

A most interesting example of this influence of the wall-rock was seen 
in a trench 1,300 feet south and 1,030 feet east of the zero point. The 
trench has been sunk about to the b-0ttom of the zone of weathering -0n a 
sulphide body, and cuts across the boundary between the rhyolites and 
andesites. At this boundary, within a distance of 3 or 4 feet, the charac­
ter of the sulphide changes sharply from pure pyrite in the rhyolites to 
pyrrhotite with a small admixture of pyrite in the andesites. 

SUMMARY OF OBSERVATIONS ON THE SULPHIDE DEPOSITS 

Four important sulphide deposits were studied during 1925: on the 
Chance, Amulet, Waite-M-0ntgomery, and Horne claims. In additi-0n one 
or two minor deposits were seen, nort)Jwest of lake Dufault. In all cases 
the sulphides replace the country rock, and are accompanied by little or 
_none of the ordinary vein materials such as quartz, feldspar, or calcite. 
Magnetite, however, occurs here and there with the sulphides. The intro­
duction of the sulphides seems to have been accompanied by very little 
alteration of the country rock other than the replacement by sulphide, _ 

The mineral species formed, pyrite, pyrrhotite, and magnetite, with 
small quantities of hornblende, epidote, and feldspar, on the Chance pro­
perty, indicate deposition from highly heated solutions, such as must have 
risen from greater depths through fissures. The fissures or their original 
inferred position may be seen on the Chance and Horne claims, and also 
on the Nor beck claims north west of lake Dufault, but have not yet been 
-located on the Amulet and Waite-Montgomery properties. 

The most important result of the work in 1925 is the recognition of 
the influence of the country rock on the character of the ores. -Wherever 
a sulphide body has been found in light-coloured, acid rhyolite, the prin­
Qipal sulphide is pyrite,: with or: witJhout zinc. blende which appears to be 
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a more or less accidental constituent. If the rhyolite is a massive lava, the 
sulphide body is apt to be small; but if a tu:ff, the replacement is more 
extensive and great bodies of pyrite have developed. On the other hand, 
the commercially valuable masses of pyrrhotite-chalcopyrite ore have so 
far been found only within rocks of more basic types, such as the chlorite­
rich andesite of the Horne claims, and the biotite-rich dalmatianite of the 
Amulet property. That this difference is due to the influence of the wall­
rock is shown, not only by the fact that no exceptions to the above rule 
have been found, but also by the change, on the Horne, of pyrite to pyrrho­
tite deposition within a single mass of sulphide at a rhyolite-andesite 
contact. . 

Since, therefore, deposits of commercially valuable ore may be looked 
for at the intersection of sulphide-bearing fissures with chlorite-rich or 
biotite-rich lavas, it is obvious that successful prospecting must depend, 
primarily, on the discovery of a sulphidie~bearing fissure, and, secondarily, 
on a determination of the geology of the area, so that an estimate may 
be made of the position where the fissure will intersect the more basic flows. 
Such a position may be beneath deposits of drift, where prospecting would 
not otherwise be carried. Thus prospecting may be most economically 
carried on if accompanied by careful geological work. 

The origin of the sulphide deposits is not yet known, and only a few 
facts have been obtained that bear on this question. Since the ores were 
formed from highly heated solutions, it is natural to turn to some igneous 
rock of the vicinity as the source of such solutions. Of the igneous rocks 
on the Horne, later gabbros and the syenite porphyry are younger than the 
ore-bodies and cut through them, hence cannot be regarded as possible 
sources. On the other properties intrusive rocks are either absent or are 
subject to the same objection. The diorite dykes on the Horne property 
are small and fine grained, and have not been differentiated; so that they 
cannot have given rise to ore-bodies. The only remaining body of igneous 
rock is the small batholith of granodiorite around the northern end of 
lake Dufault, and it is interesting to note how the known sulphide bodies 
are spaced around its margin. The Horne property lies about 3 miles 
southwest, the Amulet and Waite are less than a mile from the western 
boundary. The Chance, and-the latest discovery, the Pioneer claims north­
east of the Chance, are about 9 miles away, but may have originated 
from the Lake Flavrian granodiorite batholith only 3 miles to the north. 

On the Norbeck claims nortJhwest of lake Dufault, the roof of the 
granodiorite batholith has been barely exposed by erosion over a con­
siderable area, and in consequence there are numerous patches of lava of 
all sizes from 1 to 20 feet in diameter, still partly clothing the granodiorite 
surface. These remnants are of a very acid, slightly greenish, translucent, 
~lassy rhyolite, but in spite of this composition which is most unfavorable 
for replacement, the few inches of rhyolite next to the granodiorite are 
filled with splashes of chalcopyrite up to an inch or more in diameter . . 
The proximity of the chalcopyrite to the granodiorite, particularly in view 
of the inhospitable character of the highly acid rhyolite, strongly directs 
suspicion to the granodiorite as the source of the mineral. Somewhat far-
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thet south, about the middle of claim T 1291, where tlhe cover of lava is 
thicker and more continuous, there is a fissure which strikes north 60 
degrees east, has a vertical dip, and cuts andesite lava. The fissure is 
filled with chalcopyrite with some pyrite, for widths of 1 to 12 inches. As 
the granodiorite boundary is close by, and probably less than 50 feet below 
the surface, tJhe occurrence is suggestive of solutions rising from the igneous 
mass below. 

The facts cited, therefore, point to the granodiorite as being the source 
of the sulphide bodies, but without proving the supposition. If the con­
clusion is a true one, then it is obvious that the areas most favourable for 
the discovery of sulphide deposits are those within 3 or 4 miles of the 
boundaries of such granodiorite masses, of which there are at least three, 
namely the Lake Dufault, Lake Flavrian, and Clericy batholiths. 
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INTRODUCTION 

A program of geological mapping in western Quebec was begun by 
the Geological Survey in 1922 and has since been continued, with the result 
that there is now geologically mapped a strip of territory extending east­
ward from the Ontario boundary for a distance of about 70 miles and 
extending for about 35 miles from north to south. The northern boundary 
of this area is an east-west line cutting the Ontario boundary at a point 
about 7 miles soutih of lake Abitibi and Harricanaw river at a point about 
5 miles south of Amos. 

Public interest in the district was aroused late in 19>22 by the dis­
covery of gold-bearing veins in the vicinity of Rouyn lake. During the 
summer of 1923 the amount of development work done on mineral show­
ings was disappointingly small and many claims were permitted to revert 
to the province. Interest increased again late in 1923 and the results of 
the following year were more encouraging. Development work on the 
Noranda property gave evidence that copper deposits were worthy of 
prospecting and in the eastern section some interesting gold discoveries 
were made. Development work on gold-bearing veins in the western sec­
tion was also carried out, but interest in deposits of this type was over­
shadowed by the growing importance of the copper deposits in tJhe vicinity 
of Osisko and Dufault lakes. Meanwhile the settlement on Osisko lake, 
known variously as Rouyn City and Rouynville, grew from a few prospect­
ors to a village of several hundred people. 

Transportation in the beginning was a serious difficulty, but transport 
services have been steadily improved. A more nearly adequate boat service 
was established to connect the Canadian Pacific railway above lake 
Timiskaming with Rouyn lake, the Timiskaming and Northern Ontario 
railway was extended from Crown City eastward to the Quebec boundary 
within easy distance of Osisko lake, and work was commenced on a high­
way from Taschereau,1 on the Canadian National railway, .to Osisko lake. 
Surveys were made for a branch railway line from Taschereau to lake 
Osisko and its construction was begun late in 1925. 

1 Formerly known as O'Brien or Privat. 
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During the summer of 1925 public interest in the district reached its 
height. In Rouyn district proper, development work on the Horne, Mont­
gomery-Waite, Amulet, and other properties gave promise of the presence 
of copper ore-bodies of economic importance. Many individuals, syndi­
cates, and newly formed companies took up the work of prospecting in a 
much more vigorous fashion than had yet been done. The tendency to work 
farther afield from Osisko lake became pronounced. Promising occur­
rences of gold and copper ore were investigated in Clericy township and 
in the area east of Duparquet lake. In the eastern section, in the town­
ships of Cadillac, Malartic, and Fourniere, considerable work was per­
formed on promising gold occurrences and on several of these work was. 
continued throughout the winter of 1925-26. Farther east, about the head­
waters of Harricanaw river, considerable work has been carried on for the 
last two years, much of it being underground development on gold claims 
that have been held for many years, and some other promising properties 
have been staked and worked. Work on molybdenum occurrences has been 
confined to a small amount of development work on the claims of the 
Molybdenum Reduction Company, east of La Motte lake. The older 
workings in the vicinity of Kewa.gama lake have been abandoned since 
the end of the war period. Demand for molybdenum may have the effect 
of stimulating work on these deposits once more. 

Just outside the mapped area copper-zinc discoveries have been made 
in Desmeleizes township and have been followed by a great deal of develop­
ment and prospecting work. A short distance east of Amos in Landrienne 
and Barraute townships, gold-bearing veins have been investigated and the 
results obtained at least warrant further work, which it is proposed to carry 
out in 1926. Mineralized zones have been uncovered in the district about 
the upper waters of Bell river and their investigation is under way. 

This report is based on field work by the writers during the season of 
1925 in La Motte and Fourniere map-areas, Abitibi county, Quebec, and is 
an extension eastward of the geological mapping done during the years 
following 1922. The areas lie within the belt of volcanic and sedimentary 
strata that runs eastward from the Ontario boundary. The known mineral 
occurrences made it desirable to investigate as closely as possible the 
geological relations in an endeavour to estimate the economic possibilities 
of the region. 

La Motte map-area is bounded on the north by parallel 48° 30', on the 
south by parallel 48° 15', on the east by meridian 78° 00', and on the west 
by meridian 78° 30'. Its northern boundary is about 5 miles south of 
Amos, on the Canadian National railway. Fourniere map-area is bounded 
on the north by La Motte area, on the south by parallel 48° 00', on the 
east by meridian 78° 00', and on the west by meridian 78° 30'. The 
western boundary of the areas is roughly 20 miles east from Rouyn lake. 

Harricanaw river and its connecting waters offer the most convenient 
route to the greater part of both areas. At Amos, on the Canadian National 
railway where it crosses Harricanaw river, supplies of all kinds may be 
purchased and boats secured. Harricanaw river is navigable for small 
steamers and motor boats for more than 50 miles above Amos. Dredging 
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operations by the Department of Public Works have provided channels 
along silted parts of the river. These channels have been marked by buoys, . 
which should be followed fairly closely, since rocky reefs occur in many 
places and are dangerous even for motor-propelled canoes, a type of trans­
port much used in the district. Extensive channels have been dredged 
where Harricanaw river enters La Motte lake, and where Little Askigwaj 
river enters the same lake; and a canal about half a mile long has been 
cut westward from La Motte lake towards Kewagama portage. 

In the northern part of La Motte area many of the roads are suitable 
for motor travel. The principal road south of Amos extends about 20 
miles to La Motte lake and is sometimes used for transporting prospectors' 
supplies. Kewagama portage has been equipped with a track and a motor­
driven truck on which supplies and equipment may be carried at reasonable 
rates. The distance across the portage is a little less than 2 miles. The 
northern and central parts of Fourniere township are most easily reached 
by trails which run from the intersection of Blouin's Line and Little 
Askigwaj river. Properties in western Cadillac township are reached by 
Blake river, a small stream that runs into Kewagama lake. For use in 
seasons of low water, the O'Brien Mining Company have cut a road from 
the first rapids on Blake river to their property in central Cadillac township. 
Claims in eastern Bousquet are reached by good trails leading from the 
rapids on Kiekk~ek (Bousquet) river a few miles from Kewagama lake. 
The northwestern section of the areas is most conveniently reached by 
way of Villemontel. A good road runs south from the village to Vil1e­
montel river which may be followed to Kinoj<evis river. Two rapids are 
encountered on Kinojevis river between its junction with Villemontel river 
and Kewagama lake. Outboard motors may be conveniently used on 
practically all the waters mentioned. 

During the field season, the writers were very capably assisted by 
Messrs. T. D. Guernsey, Carl Tolman, R. V. Hopper, A. Ree, R. W. Watson, 
E. Snyder, E. K. Fockler, J. A. Retty, and C. H. Riordan. The members 
of the party are particularly indebted to Mr. J. I. Cummings of the 
Department of Public Works for a great deal of assistance rendered during 
the season. 

PREVIOUS WORK 

In 1901, J. F. E. Johnston, of the Geological Survey, ma;de a recon­
naissance survey of the geology of the waterways of a large part of Abitibi 
region. Within Fourniere and La Motte map-areas, his work only com­
prised examinations of the rocks in the vicinity of Kewagama lake and the 
upper parts of Kinojevis river. 

In 1906, W. J. Wilson, also of the Geological Survey 1 examined the 
rocks along the main water route from La Motte lake to the north boundary 
of La Motte map-area. In the same year, J. Obalski, of the Quebec 
Department of Mines, made a general reconnaissance of the waterway~ 
of the di~trict. , 1 , ! 

In 1909, T. L. Walker investigated the molybdenite occurrences in the 
vicinity of Kewagama lake. His results appeared in a report on molyb­
denum issued by the Mines Branch of the Department of Mines. 
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In 1911, J. A. Bancroft made a geological survey of a large section 
of the district near Kinojevis river, including the township surrounding 
Kewagama lake. In the following year, he extended his work eastward 
to include the townships on the Harricanaw waters. The work done during 
these two years was of a much more detailed character than any previous 
work. -

In 1910 and 1911, M. E. Wilson, of the Geological Survey, mapped a 
large section of Abitibi district, but confined his efforts chiefly to such parts 
as had not been mapped by Bancroft. 

Since 1911 work of a detailed character, chiefly in connexion with 
partly developed properties, ·has been carried on by officials of the Quebec 
Department of Mines. 

In 1914, T. L. Tanton, of the Geological Survey, made a reconnaiss­
ance survey of Harricanaw River basin, chiefly north of the Canadian 
National railway, but he included in his report a few observations on the 
rocks of the northern part of La Motte area. 

In 1923, H. C. Cooke, of the Geological Survey, during the course of an 
investigation of a number of the mineral properties in the upper basin of 
Harricanaw river, made some detailed observations on the nature of the 
volcanic rocks to the southwest of La Motte lake and an examination of 
some claims in Malartic township. 

In 1924, G. W. Bain, on behalf of the Geological Survey, further investi­
gated the country surrounding and lying east of Harricanaw river. 

AGRICULTURE 

Agriculture in the northern part of the map-areas has already become 
of considerable importance. Settlement began in the vicinity of Amos 
about the time of the construction of the Canadian National railways and 
has already advanced a fair distance up Harricanaw river. Many of the 
farms in the more accessible localities are in a fair state of cultivation, and 
the construction of good roads is being followed by the improvement and 
settlement of considerable land at a distance from the main waterways. 
A great part of the soil in the northern part of the areas is suitable for 
cultivation and it is reasonably expected that in the near future a large 
farming population will occupy the country south of Amos. Settlement 
along Harricanaw River system now extends to the southern boundary of 
La Motte township and is gradually being extended east and west of the 
river and its lakes. At present only one settler has cultivated a farm in 
Malartic township. Settlement in Villemontel township has not yet 
reached the northern boundary of La Motte map-area, but it is only a 
matter of a short time until the large clay area that occupies the southern 
part of this township will be put under cultivation. Some areas of these 
townships where rocky hills are few are nevertheless too sandy for culti­
vation. 

Root crops and hay seem best adapted to the soil and climate of the 
district, but the large hay crop cannot be disposed of because of the long 
freight haul to Montreal and Quebec, the nearest large markets. The solu­
tion of the problems of the new settlers seems to lie in the raising of good 
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dairy herds and the establishment of local dairies at convenient points for 
the manufacture of butter. The cost of bearing this product to the cities 
of Quebec should not be so great as to prohibit its sale at a profit. 

TIMBER 

The timber of the map-areas is still of some importance, though in 
the northern and settled section the clearing of land for farms and some 
disastrous fires have destroyed a great deal of it. This is also the case in 
large areas of the southern and less frequenied townships. Some red pine 
is to be found, but the bulk of the forests is composed of spruce, gen­
erally suitable for pulpwood, though in places sufficiently large for use as 
saw-logs. The eastern section of Manneville township has suffered from 
fire. Fire and clearing of lands have removed a great part of the timber 
of Figuery and La Motte townships. A serious fire in the vicinity of 
Kewagama lake has destroyed much of the timber of Preissac township 
and of the northern parts of Bousquet, Cadillac, and Malartic townships. 
The southern sections of these have in general suffered less loss from fire. 
The bulk of the good timber is confined to the southern townships, Mon­
tanier, Surimau, and Fourniere, although even in these fire has destroyed 
many square miles of valuable timber. In these townships are a number 
of good stands of red pine, but many of which ar.e at a considerable dis­
tance from a stream of sufficient size to permit of the logs being driven 
to any of the principal rivers. Lumbering operations are now being car­
ried on in Malartic and Cadillac townships and in the vicinity of 
Kewagama lake. 

DRAINAGE 

The height of land between waters flowing to James bay and those 
flowing into Ottawa river follows a line which roughly bisects the map­
areas from north to south. Harricanaw river is the largest of the north­
flowing streams and within the map-areas has three large expansions which 
constitute lakes La Motte (Malartic), Okikeska (La Motte), and Figuery. 
The bulk of its water flows from a chain of large lakes to the southeast. 
Because of its proximity to the height of land the streams flowing inlto 
Harricanaw river from the west are few and small. A very narrow strip 
east of the river and within the map-areas drains into it, but the course 
of the bulk of the drainage east of the river is southward, join[ng the 
river some distance east of the areas. No rapids occur on Harricanaw' 
river for about 60 miles above Amos and very few even on the smaller 
streams. Except for a few deep channels which may mark the presence 
of older river channels the lakes are very shaliow. 

West of the major height of land, the greater part of the map-areas 
is drained by Kinojevis river and in the southern part a small area drains 
directly into Ottawa river. A number of small streams flow into 
Kewagama lake and thence into Kinojevis river. None of these water­
courses is worthy of the name river. The chief drainage channel into 
Ottawa river is Darlens river, which follows a meandering course through 
Montanier and Surimau townships. In time of high water, this stream 
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may be ascended from Ottawa river as far as the central range line of 
Montanier township. Surimau and Montanier are notable for the scarcity 
of even small lakes within their boundaries. 

TOPOGRAPHY 

The major part of the map-areas lies within the great, undulating, 
plain-like· region which slopes gently northward to James bay, only the 
southern part being included in the rough, rocky country, through part of 
which flow the headwaters of Ottawa river. The flatter section is mostly 
floored with the clayey or sandy deposits of the post-Glacial lake that once 
occupied many thousands of square miles in northern Ontario and Quebec. 
The level surface of this . plain is broken by many knobs and ridges of 
rocks which rise through the drift cover and attain elevations more often 
to be measured in tens than in hundreds of feet above the general elevation 
of the region. The general elevation of the country above sea-level is 
somewhat less than 1,000 feet and the figure 966 feet for La Motte lake is 
also approximately correct for most of the larger waters. Though no 
elevations were determined during the field work, it seems probable that 
few of the major ridges exceed 1,200 feet and that most of the minor knobs 
are in the vicinity of 1,000 feet above sea-level. 

; The flat areas are very poorly drained, with the result that swamp 
areas are large. Several single swamp areas were noted with areas of more 
than 3 square miles. Some of these swamps are properly called muskegs, 
that is they have originated from the filling of old shallow lake bottoms. 
Others having superficially the same appearance have had a somewhat 
different origin. They are better described by the term "moss-swamps." 
In these swamps it is noted that there is an accumulation of organic soil 
and moss lying on top of the flat clay or sand beds. The swampy character 
seems to be due to the retention of moisture by the organic material, the 
poor drainage of the area, and in many cases the impervious character of 
the soil. It is probable that the organic material is simply the product of 
moss growth since a previous fire, or even in some cases since the recess­
ion of the glacial lake. It is noticed that when these areas have been sub­
jected to intense fires they rapidly dry up, so that on the same plain a 
swamp in a forested section grades· rapidly into a dry, sandy or clayey 
plain where fire has destroyed the vegetation. 

Streams commonly rise in such wet plains and follow a meandering 
course through them. The banks of these streams are quite steep due to 
the rapid cutting of the swollen streams, during seasons of high water, into 
the soft drift beds. 

The sandy areas probably formed as out.wash plains at considerable 
distances from the ice edge during the recession of the ice-sheet. Most 
of the flat areas are, however, floored by clay which was the normal material 
deposited in the large post-Glacial lake which once covered the region. 
From rather extensive observations throughout the Harricanaw basin, 
Bancroft noted that most of the clay areas lie below 1,000 and never more 
than 1,040 feet above sea-level, which suggests that the surface of the 
glacial lake was not above this level for any appreciable period. 
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The principal lakes occupy shallow depressions in such fiat areas. Few 
of them are more than 7 or 8 feet deep over large areas. Extreme depths 
such as one in excess of 100 feet in lake La Motte and one of 40 feet in 
lake Kewagama, are probably to be explained by the presence of old river 
courses pre-Glacial in origin. Shallow areas 4 feet and less in depth form 
by far the greater parts of all the la,kes. It is notable that the number 
of lakes in the clay areas is less than in .the rocky areas so general through­
out the Canadian Shield. 

Wilson has suggested the name "Rocky Uplands" for those parts of 
the western Quebec district that a-re not generally fiat and underlain by 
clay. The rocky upland type of topography consists of small, isolated 
knobs and ridges which protrude through the clay and also of larger areas 
in the south of Fourniere map-area where little or no clay occurs and which 
may be considered as continuous with the rocky upland topography of the 
upper Ottawa basin. 

GENERAL GEOLOGY 

La Motte and Fourniere map-areas are generally similar to the areas 
already mapped to the west and are underlain for the greater part by rock 
formations which extend eastward from these areas. Bedrock consists of 
early Precambrian rocks and is overlain by extensive deposits of Glacial 
and post-Glacial drift. The oldest rocks of the Precambrian are volcanic 
flows and sediments of volcanic origin. In addition there are great thick­
nesses of sediments, mostly of normal elastic type but very much altered 
by dynamic and thermal metamorphism. The bulk of these sediments is 
younger than the bulk of the volcanics, but some volcanics occur in what 
is considered to be a stra-tigraphically higher position than that held by 
some of these sediments. No satisfactory evidence of angular unconformity 
between the sedimentary and volcanic formations has been found and the 
formations as represented on the geological map have, therefore, been dis­
tinguished chiefly according to a lithological basis. Included within the 
volcanic series are basic igneous rocks, some definitely intrusive and all 
probably so. Cutting these older rocks are a number of granitic intrusives. 
Younger than these are a number of gabbro dykes, which seem to represent 
the last directly recorded stage of the Precambrian history of the areas. 

Recent and Pleistocene 
Pre-Cobalt (?) intrusives 

Table of Formations 

Olivine- and quartz-gabbro dykes 
Pre-Cobalt intrusives 

Granite, granite porphyry, granodiorite 
Porphyritic syenite 
Augite syenite 
Amphibolite 

Timiskaming 
Greywacke, some arkose, and schists; basic flows and_tuffs; conglomerate 

Timiskaming or Keewatin 
Sedimentary schist 

Keewatin 
Basalt, andesite, rhyolite,~tuff, and basic_intrusives 
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KEEWATIN 

The principal area of volcanics is continuous with an area of similar 
rocks that extends west to the Ontario boundary. Within the general 
area of the volcanics are large bodies of granitic intrusives and some bands 
of sedimentary gneiss, and as a result the area actually underlain by vol­
canics is much less than in the map-areas to the west. Manneville, Ville­
montel, and Figuery townships, except along their southern border, are 
mostly underlain by volcanics, though there are present some minor bodies 
of intrusive and some sedimentary schists, and in addition large areas 
within Villemontel and Figuery townships are completely covered by drift. 
Smaller areas of volcanics and basic intrusives occur in Preissac township 
adjacent to sedimentary schist, and intruded by large bodies of granite. 
Areas of the volcanics and basic intrusives occur in La Motte township, 
chiefly in the central and southeastern parts. In Cadillac township a nar­
row strip of such rocks lies south of Kewagama lake, and, interrupted by 
drift areas, extends east through Cadillac town1Ship into Malartic town­
ship whexe these rocks underlie an area surrounding lake La Motte. 

The volcanics of the two map-areas are dominantly basic in com­
position, such acid lavas as rhyolites and trachytes being rather rare. The 
volcanics are almost entirely andesites or basalts, which in the central part 
of La Motte area have undergone considerable metamorphism due to the 
granitic intrusives that cut them. Elsewhere towards the southern con­
tact of the volcanics in Malartic and Cadillac townships, where intrusives 
are small in extent, metamorphism is considerably less. It is remarkable 
that, except in the highly metamorphosed areas, the volcanics preserve 
many of their minor structures and textures, even though they have suffered 
considera-ble alteration in mineral composition. 

The acid lavas, which include such rocks as rhyolites and trachytes, 
form only a small fraction of the volcanics and appear as thin, individual 
flows lying between more basic flows. They contain spherulitic facies and 
are locally rudely pillowed, with occasionally some evidence of flow 
structure. They are usually white on the weathered surface, though the 
colour of the fresh rock may vary from milk white to black. In the rhyo­
lites, phenocrysts of quartz and feldspar attain a small size, usually not 
over 2 mm. Trachytes contain phenocrysts of feldspar only and these, 
being more acid, are less altered than the more basic feldspars of the other 
volcanics. The groundmass of the acid volcanics is very fine in grain, may 
be in part devitrified glass, and is made up of small grains of feldspar and 
quartz with grains of secondary minerals such as epidote and the car­
bonates. Trachytes are distinguished from rhyolites by the much smaller 
amount of quartz present. 

The basic lavas, which form the greater part of the volcanic rocks of 
the areas, are typical of what are usually called greenstones in Pre­
ca,mbrian formations. A common and striking feature is the pillow struc­
ture, which seems to reach its greatest development in the andesites. 
Pillows range from a few inches to 10 feet in length and have a width of 
about half their length. Pillows also occur in the basalts, although they 
do not as a rule attain such large dimensions. 
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Spherulitic structure occurs in the basic as well as in the acid lavas. 
The spherulitic lavas are rather striking in appearance and consist of light­
coloured, almond-shaped sphemles, in many cases up to an inch in length, 
embedded in a greenish groundmass which seems to be of more basic com­
position. Amygdaloidal lavas are also common among the basic types. 
The amygdules tend to be rounded or lenticular and represent original cavi­
ties in the lava now filled by such minerals as quartz, epidote, zoisite, and 
carbonates. The light colour of the amygdules, in contrast with the usually 
dark rock, renders them conspicuous and in places they are more resistant 
to weathering and stand out in relief from the rock surface. The miners:! 
fillings are usually arranged in concentric layers. 

Microscopic examination of the lavas shows that in most cases they 
have been much altered mineralogically. The feldspars, though occasion­
ally fairly fresh, are usually almost completely replaced by secondary 
products such as white mica and carbonates. Augite is seldom seen, being 
probab'ly replaced by the green hornblende that forms the bulk of the ferro­
magnesian mineral present. Minerals such as epidote, zoisite, and the 
carbonates form a large part of some of the sections examined. Some 
quartz, also probably secondary in origin, occurs. In some sectiOJJ.S a 
porphyritic tendency is visible, fairly large phenocrysts of plagioclase feld­
spar having developed. 

Fragmental beds associated with tbe lavas vary greatly in character. 
They range from such as are the brecciated tops of flows or are beds of 
coarse fragments of lava to others that are composed of fine, thinly bedded 
material which was probably fine volcanic debris deposited in water. There 
are also associated facies which are in part due to the operation of non­
volcanic sedimentation that occurred in the intervals between the outpouring 
of the flows. Such sediments differ from the purely volcanic facies in having 
a larger p1;oportion of rounded fragments. 

Peridotites and Basic lntrusives 

Associated with the Keewatin lavas are masses of dark igneous rock 
whose structural relations are as yet unknown. The principal occurrences 
lie within a zone a mile or more wide, which begins in Preissac township 
at the north end of lake Chassignolle, skirts the northern shore of lake 
Kewagama, and trends southeasterly through La Motte township, widening 
out on the eastern shore of La Motte lake at the entrance of Harricanaw 
river. The number of outcrops within this zone is relatively small and some 
are of basic rocks that seemingly are altered lava flows, but outcrops of the 
basic igneous rock predominate. Other outcrops of these rocks appear in 
the low hills near the middle of La Motte township. These various occur­
l'ences have not been differentiated on the accompanying map from the 
Keewatin flows. 
. These basic rocks show many different facies and various degrees qf 
alteration, but all exhibit a certain general similarity. They are generally 
green, varying from light to very dark, and, except the less altered phase~, 
·are easily scratched, due to the presence of considerable talc, chlorite, and 
carbonates. Some are much sheared and others have a mamillary surface 
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on which much carbonate is visible. At one outcrop on the east shore of La 
Motte lake, near the point where Harricanaw river enters, fibrous serpen­
tine was observed along what appears to be a slippage plane. The rocks 
vary from coarse-grained phases in which the individual constituent 
minerals may be clearly seen, to very fine-grained phases. Large flakes of 
mica appear in some of the coarser phases. 

Thin sections from various localities show considerable difference in 
composition. One from the vicinity of the St. Maurice mine in Preissac 
township seems to be composed chiefly of tak and fine fibrous serpentine 
with a little black iron ore. In others the principal mineral seems to be 
a pale, pleochroic homblende with talc and serpentine. Black iron ore 
forms linear aggregates about the borders of some of the crystals. Less 
altered phases, made up principally of the olivine, colourless augite, and 
hornblende, also occur. Black iron ore is a prominent accessory in almost 
every case and locally brown mica is important. Carbonates are also 
prominent accessories and may in cases form a large proportion of the 
rock. 

Nothing definite is known of the relations of the peridotites and basic 
intrusives with the sedimentary schists and the volcanics with which they 
are in contact. They are cut by granite on Kewagama peninsula and hence 
are older than the granite. Small masses of peridotite occur within the 
lavas, but whether these bodies are offshoots of the main mass and cut the 
lavas cannot be definitely stated. 

TIMISKAMING OR KEEWATIN 

Closely associated with the Keewatin volcanics of La Motte map­
area are several bands of schist considered to be of sedimentary origin, 
but whose relation to the volcanics is unknown. The presumption is that 
these schists either occupy a position within the Keewatin and were sedi­
ments originally laid down with the lava flows, or they were deposited 
after Vlo1canic activity had ceased and hence would be considered as being of 
Timiskaming age. Two major bands separated by a considerable body of 
granite occur in the northern section of La Motte area. It is not known 
whether or not they at one time were continuous. The westernmost band 
lies in the southern part of Villemontel and the northern parts of La Pause 
and Preissac townships. The other band e}..-tends from a few miles west 
of Harricanaw river in Figuery township, where it is represented by a very 
few outcrops, to the southeast corner of Figuery township. 

In Preissac township, separated from the first-mentioned band by a 
band of basic igneous rock, is another hand of much metamorphosed sedi­
mentary schist. This band is much interrupted by intrusions of granite 
and by drift-covered areas, but seems to extend southeasterly into La Motte 
township where outcrops are scarce. A few outcrops of a somewhat similar 
rock occur on the southern shores of Chassignolle lake and seem 'to be the 
extension of the Clericy sedimentary band of the map-area just to the 
west.1 In the eastern part of La Motte township, about 3 miles north of 

1 Geol. Surv., Canada, Sum. Rept. 1924, . pt. C, ·p. 107 (1926). 
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the southern township boundary, is another outcrop of sedimentary schist, 
which is reported to extend south and east beyond the limits of the map­
area. 

These rocks generally occur in proximity to intrusive granitic rocks and 
have been greatly metamorphosed, particularly in areas close to the 
granite where they have been converted to mica schists. Hornblende schists 
also occur. It is thought that the schists were originally fine-grained sedi­
ments similar to the greywackes of the Timiskaming which they resemble. 
No conglomerates are known to occur, though they may have existed and 
have been completely converted to fine-grained schists by the contact 
action of the granites. 

The schists vary in appearance. Those whose hornblende content is 
high are dark-coloured rocks of medium grain and have a fairly high quartz 
content. Many of the micaceous schists are banded in light and dark bands, 
the dark bands being rich in mica, whereas the light bands are richer in 
quartz, with locally some plagioclase. Thin sections show that in the 
more metamorphosed phases, the mica or hornblende crystals are oriented 
in the .direction of the shearing of the rock. 

TIMISKAl\UNG 

According to the usual conception, the Timiskaming is a series of 
rocks dominantly sedimentary in character, lying stratigraphically above 
the Keewatin, and separated from it by an angular unconformity. To the 
west, in Opasatika map-area, H. C. Oooke found that the structure of the 
Keewatin is discordant with that of the sediments to the south and partly 
on this basis he classed the sedimentary series as Timiskaming.1 The 
sediments of Opasatika map-area extend continuously to the east and 
underlie much of the southern part of the present map-areas where they 
have the same general character as in Opasatika map-area and manifestly 
are of the same age. The unconformity deduced by Cooke to exist in 
Opasatika area between the Timiskaming and Keewatin does not occur 
within the present map-areas. In Malartic township, where outcrops are 
fairly good, it was definitely determined that the volcanics underlie the 
sediments as in the west, but the strike of the volcanic formation very 
closely parallels that of the sediments to the south. Bands of volcanics 
similar in character to those of the Keewatin occur within the area of 
Timiskaming sediments and, therefore, are younger than t.he Keewatin, 
unless they owe their present position to complex folding or faulting, 

. which seems improbable. Instead, the volcanics seem to be interbanded 
with the sediments. The logical interpretation seems to be that the dom­
inantly volcanic series to the north represents the Keewatin with which 
it is continuous, and that the overlying dominantly sedimentary series to 
the south is the Timiskaming, but that the change from essentially vol­
canic conditions (Keewatin) to mainly sed·imentary conditions (Timis­
kaming) took place gradually and without the folding of the older series 
as in localities to the west in Ontario and Quebec. 

1 Geol. Surv., Cnnada, Sum. Rept. 1922, pt. D, pp, 40-41 (1923). 
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Adopting the above-stated interpretation, the division between the 
Timiskaming and the Keewatin has been drawn at the southern edge of 
the main body of the volcanics where they adjoin younger sediments 
which have interbanded with them a number of volcanic bands. The line 
of division can not be sharply drawn. The volcanics contain beds of nor­
mal tuff, of waterlain tuff, and of material which differs not at all in 
appearance from some of the finer sediments of the Timiskaming, and the 
proportion of sediments increases southward toward the main body of 
Timiskaming sediments. 

The Timiskaming as mapped consists of finer sediments, such as 
greywacke and arkose, a few narrow bands of conglomerate, and some 
narrow bands of volcanics. It is' cut by granitic rocks of several compo­
sitions, by lamprophyre, and by the later gabbro. In the vicinity of the 
granitic intrusions metamorphism is considerable and in the southern­
most townehips, where these granitic rocks underlie very large areas, all 
that Iiemains of the sediments are a few masses of mica schist included in 
a large body of granite. 

The fine sediments have a grain usually less than 1 mm. They show 
their original bedding planes even where largely metamorphosed to mica 
schist. The bands vary from a fairly light grey to black, according to the 
amount of mica and the lighter silicates present. The bandis in many 
places are paper thin, but locally attain thicknesses as great as several 
feet. In most places the beds are an inch or less in thickness. Quartz 
and biotite are the principal constituents of the greywackes, a small 
amount of feldspar is also usually present. The abundant mica is prob­
ably due to the recrystallization of basic minerals originally present in 
the rock. Microscopic examination indicates that recrystallization is 
generally quite complete. 

The rocks classified as arkose are somewhat similar to the greywackes 
except that they contain a higher proportion of feldspar, much of which 
is twinned and remarkably fresh looking. The arkoses ar.e much lighter 
iri colour and tend to be somewhat coarser in grain than the greywackes. 

The conglomerate bands lie near the northern margin of the sedi­
ments. In places as many as three bands occur within a north and south 
distance of 1-! miles. · The exposed width of individual bands is from 100 
to 500 feet. No one band is traceable for more than 2 miles along its 
strike, but the heavy cover of drift is no doubt responsible for this appar­
ent lack of continuity. The conglomerates are made up of well-rounded 
boulders and pebbles in a matrix that is in many cases fairly coarse. The 
boulders and pebbles, which form from 30 to 80 per cent of the rock, range 
in size from 10 inches down to less than an inch, but are usually from 
2 to 4 inches in diameter. Some of the boulders have been elongated by 
pressure, wherea.s others of more brittle material have been frructured at 
right angles to the direction of pressure. The pebbles vary in composi­
tion. Rhyolites and rhyolite porphyries predominate, .but large numbers 
of pebbles of basic volcanics, jaspilite, granites, and syenites are present. 
Some of the pebbles are arkose. The groundmass is . arkose or greywacke 

.28131-5 . 
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with a grain of from 1 to 2 mm., but dark, slaty material also forms the 
matrix in some cases. Where pressure has been intense the groundmass 
is in many cases sheared and micaceous or chloritic. 

The volcanics form narrow bands within the sediments. They are 
similar in composition and appearance to the andesites of the Keewatin. 
Pillowed phases and also porphyritic facies, occur. 

GRANITE AND ASSOCIATED INTRUSIVES 

Granite and associated intrusives are widely distributed throughout 
the map-areas. They form two main areas and a large number of small, 
irregular bosses and dykes scattered throughout both map-areas. The 
northern granite area occupies the greater part of Preissac and La Motte 
townships, extending northward into Manneville, Villemontel, and Figuery 
townships and southward into Cadillac and Malartic townships. This 
.granite area continues east of the map-areas. Within it arid mostly to 
the east of H)arricanaw river, are several small areas of more basic rocks, 
which have been differentiated on the accompanying geological map. It 
is roughly bisected by an area of biotite schists, chlorite schists, and basic 
igneous rocks, which extend along the north shore of Kewagama lake and 
form a narrow band extending eastward to Harricanaw river. The south­
ern granite mass occupies the larger part of Montanier and Surimau town­
ships, extending a short distance northward into Cadillac township and 
eastward into the southern part of Fourniere township. The contact of 
the granite and the sedimentary gneisses is more crenulated and irregular 
than the boundaries of the northern granite area. Within the southern 
body occur many large and small masses of the intruded schists. Many 
small knobs and masses of the granitic rock occur within the schists, but 
decrease in numbers northward. As in the northern section areas of 
more basic intrusive are also present. 

The bulk of the northern granite mass is of a pegmatitic type. The 
usual variety is almost white or light grey and varies from medium to 
coarse, and is occasionally porphyritic to some degree. Coarse feldspars 
in plaoes give it a pinkish colour. These lighter-coloured varieties are 
usually poor in ferromagnesian minerals. Biotite is the most common 
ferromagnesian mineral, but locally gives· place in whole or in part to a 
white mica. Quartz and feldspar make up the greater part of the rock. 
The feldspars are twinned plagioclase, either albite or acid oligoclase, 
microcline, and some orthoclase. Well-crystallized garnets are common 
and small grains of epidote and sphene are visible in many places. In 
some thin sections of this type of granite, a small amount of green horn­
blende and considerable epidote are present. The plagioclase shows some 
alteration products distributed along twinning lines, but on the whole the 
rock is little altered. Sphene and garnet are prominent accessories in some 
thin sections. 

The porphyritic phases may form irregular masses within tJhe granite, 
though in one case at least, on the west shore of lake Chassignolle, the 
porphyritic phase forms a dyke cutting basic igneous rocks. This type 
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is similar in composition to the more ordinary phase, but carries pheno­
crysts of feldspar, quartz, and the ferromagnesian minerals in a fine­
grained groundmass of quartz and feldspar with some small grains of ferro­
magnesians. The ferromagnesian mineral is a colourless hornblende. 
Phenocrysts do not as a rule exceed 3 mm. in diameter. 

Phases of the granite in which hornblende completely takes the place 
of the biotite and muscovite, occur usually in the marginal parts of the 
granite mass and probably represent a less differentiated phase of the 
original granite body. Except for the predominance of the hornblende, 
this phase is similar to the common variety in composition and habit. 

The granite of the southern area is similar to that just described, but 
intrudes a different type of rock and is more involved with the intruded 
rock. Within the granite are innumerable inclusions of the intruded rock, 
ranging in size from mere shreds to blocks a mile or more in diameter. 

The bulk of the granite is of the pegmatitic type and in certain local­
ities large areas are completely underlain by coarse pegmatite. Such a 
locality is that just west of lake Lemoine. Hornblende granite seems 
mainly restricted to the marginal phases, though locally it appears to 
form segregations within the pegmatitic variety. 

Pegmatites which are important because of their occasional molybden­
ite content, form considerable bodies within both of the granite areas 
mentioned above. Prominent dykes and masses occur within the granite 
and cutting the schists in Preissac and La Motte townships. They also 
form a considerable proportion of the southern granite area, and probably 
show their greatest concentration towards the southern boundary of 
Fourniere map-area. This type of rock is characterized by very large 
crystals of quartz and feldspar, measuring up to 6 inches in diameter. 
Graphic intergrowths of quartz and feldspar are common. White mica 
occurs in large plates. Other associated minerals are molybdenite and 
bismuthinite, which are locally present in some concentration, and rarely 
beryl. 

Aplite dykes were sparingly found adjacent to and in areas of graniticr 
intrusives. They are mostly narrow and rarely exceed a width of 10 feet. 
Their usual colour is pink. They are fine-grained and holocrystalline; no 
porphyritic tendency was seen. The feldspar present is orthoclase, in 
many cases rich in perthitic rods of plagioclase, quartz is commonly abund­
ant and forms grains equal in size to those of feldspar. Ferromagnesian 
minerals are virtually absent, a little hornblende and magnetite are 
found. One outcrop on the west shore of Okikeska lake showed the fol­
lowing intrusive sequence: a pegmatite dyke cut by an aplite dyke and 
it in turn by quartz veins. 

Associated with the granites and probably originating as differentiation 
products from them, are small bodies of more basic rocks. These intrusives 
have been classified as porphyritic syenite, augite syenite, granodiorite, and 
amphilbolite. 

The principal occurrences of porphyritic syenite lie along the northern 
margin of the southern granite area, in Surimau and Fourniere townships, 
and a smaller number of bodies occur in the northern part of Preissac. 

28737-5; 
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township. The same rock variety occurs in the 01ericy and K.inojevis 
map-areas jus.t to the west.. Though it has a porphyritic tendency it does 
not consist of well-developed phenocrysts in a groundmass of finer crystals. 
The rock is essentially a syenite in which in many places some of the 
feldspars are idiomorphic and of considerable size. Many of the pink 
feldspar crystals attain a diameter of half an inch, though most oY them 
are somewhat smaller. The ferromagnesian mineral is hornlblende which 
forms small crystals that are in some places interstitial. The proportion 
of feldspar to hornblende is about as 4 is to 1. In thin sections the rock is 
seen to consist essentially of large crystals of feldspar surrounded by smaller 
crystals· of feldspar and hornblende. Microcline and orthoclase together 
are about equal in amount to albite-oligoclase. Perthitic intergrowths of 
orthoclase and oligoclase are common. The hornblende is in many cases 
bluish green and in small crystals interstitial to the feldspars. Some small 
intergrowths of quartz and orthoclase are interstitial to the other 
~rystals. Biotite is present in small amount, but in some cases is the only 
ferromagnesian constituent. Apatite and zircon are accessory minerals. 
Classified for mapping purposes with the porphyritic syenite, are some 
normal and some quartz syenites in which there is no appreciable quantity 
·Of hornblende and in which the porphyritic tendency is not at all developed. 

The augite syenite is generally equigranular, though in places slightly 
porphyritic. Ordinarily the grains have a diameter of about 4 mm. Ferro­
magnesian minerals make up about 40 per cent of the rock and consist of 
stumpy, in many cases idiomorphic, crystals, of augite or hornblende, which 
are black with a greenish tinge. The feldspar is generally pink. A small 
.amount of quartz occurs in some specimens. Under the microscope, the 
augite is almo<it colourless and shows many stages of alteration to green 
hornblende, which in some .cases occurs almost to the exclusion of augite. 
Most .of the hornblende seems_ to ibe secondary after augite. The ferro­
magnesian minerals lie in ·a groundmass of smaller, almost equigranular, 
individuals of microcline, twinned acid plagioclase, and orthoclase which is 
in many cases altered . Grains of quartz are rather rare. In one locality 
myrmekitic intergrowths of quartz and albite were observed. The accessory 
:µiirierals noted are sphene, apatite, and a little biotite. 

· A mass of granite porphyry occurs at the southern end of La Motte 
lake with an apparent length of about 5 miles and an exposed width of a 
1ittle over a mile. It outcrops chiefly on the points along the southern shore 
·Of the lake and on a few of the islands near this shore. · Greenstones 
-surroltnd the. intrusive and are cut by it. In placE)s an almost equigranular 
texture is observable in this rock, but usually a porphyritic tendency is pre­
-sent. In the eastern part both quartz and feldspar phenocrysts occur, with 
the feldspars predominating, whereas in the western part quartz phenocrysts 
'become fewer and finally only feldspar laths remain. The groundmass is 
usually green and on some well-glaciated surfaces the feldspar crystals and 
the bluigh quartz eyes show prominently against this dar<J.c background. On 
freshly broken surfaces the phenocrysts _have much the same appearance, 
but the groundmass is nearly black or a dark greyish green. The percentage 
of phenocrysts to groundmass .varies in different parts of the intrusive, but 
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usually the phenocrysts form 50 per cent or more of the volume of the rock. 
The quartz phenocrysts are from 2 to 4 mm. in length and usually opale­
scent. Some show their typical crystal outline, but the majority are 
rounded. The feld·spar phenocrysts are larger than the quartz crystals, 
varying between 2 and 8 mm., and are usually idiomorphic. They are acid 
plagioclase in many cases much altered. Phenocrysts of hornlblende much 
altered to chlorite are common and biotite was seen in some specimens. The 
green groundmass is fine-grained, the grains not exceeding -2- mm., and 
consists largely of quartz and feldspar. The bulk of the feldspar is ortho­
clase, but plagioclase, probably albite, is also present. Chlorite, epidote, 
carbonate, and limonite also form part of the groundmass and appear to be 
alteration products of the ferromagnesian minerals that once existed in the 
groundmass. 

The rock is jointed on a small scale. Locally it is strongly sheared, as 
on the northern shore of the large island in the western part of the southerri 
bay of La Motte lake where except for a few, small, rounded phenocrysts 
of opalescent quartz the rock is fine-grained and largely altered to carbon­
ate. Throughout the rock are small stringers of pyrite. Some trenching 
has been done on the shear zone, but no information is available aS' to the 
presence of gold. 

The porphyry is exposed on a prominent point on the west shore of La 
Motte lake, in range VI. This occurrence is at the western border of the 
intrusive, and is a typical feldspar porphyry. In this outcrop the long 
axes of the feldspars tend to !be oriented south of east, probrubly due to. 
movements in the magma. The rock here has a slightly mottled and lbandedi 
appearance due to variations in the size and content of phenocrysts. 

On the south shore of Figuery lake in Figuery township is a body 
of granodiorite whose exposed length along the shore is somewhat les'S than 
a mile and whose width is less than one-quarter mile. East of this mass,. 
within a distance of 3 miles, are two outcrops of a similar rock. These 
intrusives definitely cut the lavas with which they are associated. 

The rock varies in colour from pink to reddish and has the general 
appearance of a quartz-poor granite. It shows considerable shearing which 
has an east-west strike parallel to its contact with the volcanics and to the 
bedding in the volcanics. The grain of the rock is about 3 mm. The feld­
spar is oligoclase with some orthoclase. The ferromagnesian mineral is 
hornblende locally much altered to chlorite. Quartz is present in small 
amount. 

Amphibolites, con.sidered to be a basic phase of the granitic intrusives, 
in which the feldspars are practically absent, are not widespread. The 
most important outcrops occur in range VII, La Motte township, near the 
east township boundary in the southeast quadrant of Cadillac township 
north of Heva river. It is a dark green rock, coarse in grain up to 1 inch, 
and consists almost completely of large, green crystals of hornblende with 
locally a small amount of interstitial feldspar. Small inclusions of this 
type of rock also occur winhin the granites and seem to be segregations 
of basic material within the more acid rock. 
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PRE-COBALT (?) GABBRO DYKES 

Dykes of gabbro occur in both La Motte and Fourniere map-areas. 
Both olivine and quartz gabbro occur. A quartz gabbro dyke which skirts 
the western side of the peninsula in Kewagama lake is apparently part of a 
dyke which has been traced from the centre of Montanier township, north­
northeast to the northern part of Preissac township, over a length of more 
than 25 miles. An olivine gabbro dyke which skirts the eastern s,ide of 
the same peninsula, seems to be part of a dyke recognized at intervals from 
the vicinity of Kinojevis river in Joanne township northwest to southern 
Figuery township, a total distance of about 30 miles. Its strike is about 
northeast and it should intersect the aforementioned quartz gabbro dyke 
in the southwestern corner of Kewagama lake, but the intersection of the 
two dykes was not observed. If the relation between the olivine and 
quartz gabbro dykes is the same as in Ontario, the olivine gabbro is prob­
ably the younger. At leas·t three other, very long dykes run northeast 
through Cadillac, Malartic, and La Motte townships. These dykes have 
slightly convergent strikes and probably intersect in the northeast part 
of Cadillac township. 

In only a few cases could the widths of the dykes be measured. It 
is apparent, however, that the larger dykes have a maximum width of 
about 500 feet, but locally are narrower. Smaller dykes in many places 
are less than 10 feet wide and small stringers from the larger dykes are 
even narrower. 

In hand specimens it is difficult to discriminate between the two 
varieties of gabbro. Both are composed chiefly of augite and plagioclase 
and neither the quartz nor the olivine is conspicuous. Both rocks vary 
in size of grain according as specimens are taken from the contact areas 
or from the central parts of the dykes. At the contacts, the gabbros are 
dense, black rocks which in some instances display tiny phenocrysts of 
feldspar. This fine-grained rock within a short distance of the contact 
passes into a coarsely crystalline phase in which the crystals of augite and 
plagioclase may be readily distinguished. In the weathered phases, the 
olivine gabbr-0 has a slightly more rusty appearance than the quartz 
gabbro, probably as a result of the weathering of the olivine. 

The quartz gabbro is a rock of variable grain, but in the coarser phases 
with crystals about one-quarter inch in diameter. In colour it is mottled 
grey and black. The black colour is given by the augite crystals. The 
grey feldspar crystals have in many cases a greenish cast, due to altera­
tion. A black, flecked appearance is given by occasional flakes of biotite. 
The ophitic texture is more obvious in specimens of medium grain and 
not at all apparent in the extremely coarse phases. Microscopic exam­
ination shows that in some sections the augite is considerably altered to 
;green hornblende, though probably some green hornblende is primary. 
With some of this hornblende, brown biotite is in parallel intergrowth. 
The plagioclase is almost always twinned and fairly basic in composition, 
approximating a basic andesine or a labradorite. It shows ophitic rela­
tionships to the augite and is in lath-shaped crystals. Quartz is present 
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in micrographic intergrowth with the feldspar and in vermicular as well 
as in irregular-shaped grains. It is apparent that this quartz is much later 
in crystallization than the other minerals. Magnetite, probably titani­
ferous, apatite, epidote, and zoisite are accessory minerals. The finer 
phases of this rock appear very much like fine volcanics. They are com­
posed of a mat of fine feldspar crystals which jut into small augite crystals 
and are of quite even grain, except for a few larger crystals of feldspar. 

The olivine gabbro attains a coarser grain than the quartz variety 
and on the weathered surface tends to have a more rusty appearance, but 
as mentioned above is very similar in appearance. The feldspar is basic 
in composition, in one section being determined as basic andesine (Ab55 
An4 5 ). It probably is more basic locally. Olivine forms large grains, 
much altered and carrying in its cleavage cracks considerable quantities 
of grains of black iron ore. The olivine and the plagioclase crystallized 
prior to the augite, whose outlines are adapted to these older crystals. 
Some brown biotite which encloses apatite crystals and grains of black 
iron ore is also present in small amount. The augite is almost colourless, 
but with the faint purplish tinge said to indicate titanium. It is somewhat 
altered to green hornblende. Most of the gabbro specimens examined are 
remarkably fresh in appearance. 

The gabbro dykes cut the sediments, the volcanics, and the granites. 
M. E. Wilson classified these dykes provisionally as Keweenawan. H. C. 
Cooke in Opasatika map-area considered that the dykes were older than 
the Cobalt sediments. There is, however, a remarkable similarity between 
these dykes and those of Keweenawan age studied in Ontario. The most 
interesting feature is the remarkable length over which the dykes may be 
traced and their lineal character. In no caE·e was any displacement observed 
on either side of the fissures marked by the dykes. It is notable that the 
trend of the larger dykes is generally about the same and is between 
north and northeast. Bancroft1 noted that calcite and quartz veins carry­
ing galena, zinc blende, and pyrite were genetically associated with the 
diabase dykes and that the rock adjoining the dykes was in places impreg­
nated with sulphides. 

ECONOMIC GEOLOGY 

Interest in La Motte and Fourniere map-areas until recent years was 
centred in the molybdenite prospects found there. Coincident with the 
discoveries in Rouyn area, free gold occurrences have been found and 
prospecting for gold within the map-area has been given an impetus. Late 
in the season of 1922 gold was shown to be present on claims staked by Mr. 
John Mack in the southwest corner of Malartic township, and later pro­
specting showed the pr~sence of gold at various points in a zone extending 
from the locality mentioned southeast towards lake Piche. The largest 
amount of work in the southern section has been performed on the claims 
of the Malartic Mining Company in Fourniere township. In the western 

1 Dept. Col., Min., a11d Fisheries, Quebec, "Rept. on Mining Operations ... during the Year 1911," 
p. 179 (1912). 
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eection, in Bousquet township, considerable staking has been done and on 
some claims, notably on those of the Montreal Exploration Company, a 
considerable amount of surface work has been done. In 1924 prospecting 
in the central part of western Cadillac township led to the discovery of 
spectacular free gold occurrences on which considerable work has since 
been done. Late in the season of 1925 a large number of claims were staked 
in the southwest part of Malartic township, and it is planned to carry out 
development work on them during the season of 1926. 

MALARTIC MINING COMPANY'S CLAIMS 

The claims of the Malartic Mining Company lie about half a mile west 
of the centre line of Fourniere township and near the northern boundary 
of the township. A large number of claims have been staked, but the 
principal work has been confined to the claim staked in the name of W. E. 
Matthews, under Mining Licence No. 2129. The claims were staked in 
1923 and the first important development work carried out in the spring of 
1925. Late in the same year the claims were optioned to the Porcupine 
Goldfields Company who carried on development work throughout the 
winter of 192'5-26 and until the middle of June, 1926, when the property 
was again visited by the writer. Work has been confined chiefly to the 
southwest corner of the Matthews claim and, at the, time of ·the last 
examination, consisted of trenching which involved the removal of 68,000 
cubic feet of drift and 8,300 cubic feet of solld rock; diamond drilling 
amounted to about 5,000 feet. A number of buildings ·have been con­
structed and trails and roads have been cut to provide communication with 
lake La Motte. 

The property lies within a zone of Timiskaming sediments penetrated 
by many intrusive bodies, and which extends from Piche lake northwest 
to the bodies of granite and syenite in range I, Malartic township. Work 
done to date on the property has not yet made it possible to del imit the 
outlines of the intrusives and to establish their relations to the meta­
morphosed Timiskaming sedim~nts, which make up the greater part of the 
country rock. The sediments consist of coarse and fine bands which strike 
about 10 degrees north of west and dip either vertically or at a steep angle 
to the north. The coarse bands have locally the composition of an arkose 
or greywacke, exhibit crossbedding in places, and are composed of thin 
beds which locally attain a thickness of 6 inches. The coarse phase is 
comparatively little altered. Interbanded with it are bands of very thinly 
bedded; argillaceous rock. These bands are locally only about an inch 
thick .and the beds forming them may be of paper thinness. All the rocks 
have undergone some alteration. The extreme degree of alteration suffered 
by some of the less resistant beds has resulted in the formation of true 
biotite schist, which occurs in narrow bands within the sediments, but the 
ordinary type of alteration has resulted in the silicification of the rocks 
with the production of some secondary biotite and in the shearing of the beds 
parallel to the bedding. The end phase of silicification h.as produced veins 
and stringers of the replacement type in a glistening silicified rock. In part 
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these quartz veins are fissure. veins and in part they are ·replacements of the 
grains of the sediments. Sulphides accompany the ·quartz. The quartz 
veins hold silicified and highly altered, angular fragments of greywacke. 

The probable source of this silicification is the porphyry, of which a 
large boss occurs in the southwest corner of the Matthews claim and the 
northwest corner of the Kennedy claim which lies to the south of it. 
Smaller dyke-like masses of the same rock occur southwest of the No. 1 vein 
on the Matthews claim. The porphyry consists of feldspar phenocrysts, 
some attaining a length of one-quarter inch, in a groundmass usually light 
in colour. Phases having a dark-coloured groundmass also occur. 

Two principal ore-bodies have been found. The principal showing is 
the No. 1 vein, 300 feet northeast of the No. 4 post of the Matthews claim. 
No. 1 vein strikes about 10 degrees north of west and has a dip that varies 
from 65 degrees north at the east end, to vertical towards the west end. It 
is exposed for about 100 feet and contains quartz lenses varying in width 
from 5 feet to a few inches. The country rock is coarse and fine-grained 
sediments, containing some quartz stringers, and is in places somewhat 
sheared. A narrow dyke of porphyry parallels the vein about 40 feet to the 
south. The vein is about parallel to the strike of the sediments a.nd either 
follows a shear zone or a series of beds that were easily replaceable by the 
siliceous solutions carrying the ore. The quartz is rather granular and is of 
glassy appearance. Free gold as well as pyrite, galena, and chalcopyrite 
occurs in the quartz. Some mica flakes form rosettes within cavities in the 
quartz. The country rock adjacent to the vein is mineralized, so that 
including the quartz there is present a mineralized body with a width of 
about 6 feet and a length of about 100 feet. Assays of samples from the 
surface indicate that the mineralized body will produce ore that may be 
mined at a profit. A diamond-drill hole, located north of the vein, inter­
sected at depth a small section of ore that is considered to be the downward 
extension of this vein. The vein is cut by small, transverse fault-planes 
along which movement has been slight. 

On the strike of this vein, just to the west, the sheared country rock has 
been considerably replaced and is heavily mineralized by pyrite. Two 
hundred feet to the west and on the same strike, is a much replaced zone, 
in places almost pure quartz with some feldspar and a high pyrite content. 
The sediments here are cut by small stringers of quartz which carry segre­
gations of coarse mica flakes. The greatest width of mineralized rock is 
25 feet and the known length 120 feet. 

The No. 2 vein lies 400 feet northeast of the main showing of No. 1 
vein and 700 feet northeast of No. 4 post of the Matthews claim. It differs 
from the No. 1 vein in having no wide bodies of quartz. The mineralized 
part consists of quartz and altered greywacke up to 21 feet wide and with 
an average width of ,about 15 feet and a known length of about 100 feet. 
The mineralization is the same as in the No. 1 vein. 

O'BRIEN CLAIMS, CADILLAC TOWNSHIP 

The O'Brien claims are in Cadillac township just to the west of the 
Thompson claims. The southwest group of ten claims, Nos. 1488 to 1497, 
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lies east of Blake river about half a mile north of the east-west centre line 
of Cadillac township. These claims were staked by the O'Brien Company 
during the early summer of 1924 and shortly after development work was 
begun. A winter road was cut from the main road leading from Amos to 
La Motte and several camp buildings have been erected. An air hoist and 
motor compressor have been installed. After preliminary trenching and 
stripping, underground work was begun and late in the summer of 1925 
there was completed an 87-degree shaft 110 feet in depth, a drift along the 
vein 320 feet in length, and a crosscut extending 265 feet northward from 
the bottom of the shaft. During the winter of 1925-26 and the summer of 
1926 twelve diamond-drill holes were bored aggregating approximately 
6,000 feet. 

The veins on which work has been done outcrop on a low, rocky ridge 
a few hundred feet north of the La Motte trail. The ridge dips sharply 
northward beneath the deep drift lying in a depression which appears to be 
the extension of the drift-filled valley in which is a stream flowing eastward 
across the Thompson property to join Blake river. This drift-filled depres­
sion is considered to be the location of a fault with a general east-west 
strike. The reasons for this opinion and the significance of this feature 
will be discussed later. The outcropping strata are Timiskaming sediments, 
porphyry dykes or sills, and greenstone bands. The general strike of the 
bands of sediments, the dykes, and the greenstone bodies is about east-west. 
The southern part of the claims is underlain by altered, banded sediments 
which vary in colour from grey to greenish. With them are two bands of 
greenstones. To the oorth the sediments are cut by a 15-foot dy)ke o~ 
porphyry in which one inclusion of the sediments was noted. The porphyry 
is apparently intrusive, though no appreciable decrease in grain could be 
observed near its contact with the sediments. The porphyry, which is much 
sheared, has feldspar phenocrysts in a feldspathic, green groundmass and 
has the composition of a diorite. A conglomerate band lies north of the 
porphyry, is from 50 to 80 feet wide, and has a medium-grained arkosic 
groundmass with pebbles up to 5 inches in length, some of which are of 
granitic rock. Some of the pebbles are little sheared, whereas others, often 
adjacent, are squeezed and drawn out parallel to the direction of shearing. 
Some pebble-like bodies of a coarse, porphyritic rock appear to have 
originated as injections from the intrusive porphyry bodies nearby. North 
of the conglomerate is a band of porphyry 50 feet wide. Near its southern 
contact the porphyry is highly sheared and is fine-grained, but the grain 
coarsens a few feet to the north. The feldspar phenocrysts make up about 
30 per cent of the rock. Within the porphyry body also, the rock is much 
sheared and the phenocrysts are oriented in the direction of shear. The 
porphyry is much oxidized and carbonated, and holds a small vein of dark, 
glassy quartz from 6 to 24 inches wide. North of this porphyry is a band 
of dark, igneous, massive rock ranging in grain from fine to coarse, and 
having the composition of a diorite or basalt. This band varies in width up 
to 70 feet and is cut by a dyke of porphyry from 10 feet to 20 feet wide. 
North of this basic rock is the shallow valley presumed to be the locus of 
a large fault. 
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The underground workings reveal essentially the same succession of 
strata as are visible on the surface. Vertically beneath the northernmost 
outcrop of the basic igneous rock (diorite or basalt), is a layer of fault 
gouge from 1 foot to 2 feet wide. North of this is a width of 150 feet of 
much contorted talc-chlorite schist, presumably produced by the intense 
shearing of the basic rock. A uniform width of this schist was encountered 
in every drill hole. North of this highly sheared zone the diamond-drill 
holes are reported to show igneous rock similar to that just south of the 
shear zone. Drilling in the schist showed the presence of several narrow, 
dyke-like bodies of porphyry, all somewhat sheared, but one small body 
little or not at all sheared was reported in the crosscut passing through the 
sheared zone. 

Five principal veins are disclosed by surface and underground work 
and by diamond drilling. The No. 1 vein, wihich has a known length of 
1,400 feet, lies almost entirely within the conglomerate band. Its strike is 
slightly undulating, but corresponds fairly closely with that of the con­
glomerate. Its dip is 87 degrees north. Its width is irregular, ranging from 
15 feet to a few inches. Its greatest width occurs at the contact of the 
{)Onglomerate and the greenstone lying to the south of it. The quartz of the 
vein is dark and glossy in general, though some sections of white quartz 
occur within the dark quartz. Coarse, free gold occurs scattered through the 
quartz at intervals over its entire length. Arsenopyrite is the commonest 
mineral within the quartz, though some pyrrhotite was seen and a little 
chalcopyrite is reported to occur. The shaft and main drift have been cut 
in this vein. 

No. 2 vein is of no importance. It is about 1 foot wide and cuts the 
greenstones near the south of claim 1492. No. 3 vein lies north of the 
northernmost body of porphyry and is also unimportant. 

No. 4 vein occurs within the porphyry 80 feet north of the shaft. It 
has been uncovered intermittently over a length of about 1,200 feet and 
follows the strike of the porphyry body. The width of the vein varies 
between 6 and 24 inches. In one section about 60 feet long it carries a large 
amount of coarse, free gold in small fissures within the quartz. The adjoin­
ing country rock is sheared and near the vein carries some free gold. 

No. 5 vein has been encountered only by diamond-drill holes in the 
sheared zone. The indicated width is between 9 feet at a point 340 feet 
northeast of the shaft to a mere stringer towards the eastern boundary of 
the claim. The vein matter is quartz or silicified rock and is mineralized 
with coarse arsenopyrite. 

Values so far encountered are interesting, but erratic. To the north 
of the zone carrying considerable free gold, evidence of a considerable fault 
has given the property an attractive speculative value. Diamond-drill holes 
have been so placed as to pierce this fault zone and assays of sections of 
the core indicate that within the sheared zone there occur quartz lenses or 
mineralized zones in which values are found. As in the mineralized veins 
to the south, values, in some cases considerable, occur, but as yet do not 
seem to be so consistently disposed as to warrant the opinion that a work­
able body of ore has been located. 
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THOMPSON CLAIMS, CADILLAC TOWNSHIP 

The Thompson property consists of three claims in the northwest 
quadrant of Cadillac township. Claim No. 1404 is bounded by the west 
boundary of Cadillac township. Claim No. 1403 adjoins No. 1404 on the· 
east and is adjoined, in turn, by claim No. 1402. The claims are reached: 
by way of Blake river and a trail which runs westerly along the northern 
boundary of the claims to the buildings and workings. The claims are 
square and approximately 50 acres in area. Development work has been• 
confined chiefly to the easternmost claim. 

The group was staked in the early part of the summer of 1924 and~ 
later was given under option to the Victoria Syndicate and a small amount 
of development work carried out. During the winter of 1924-25 further 
work was performed by the Anglo-French Company. By September, 1925,. 
a considerable amount of trenching and other surface work had been 
completed. Bedrock is now exposed by trenching over a length of about 
1,500 feet from east to west and for a distance of about 300 feet from 
north to south. The overburden is heavy and it has been necessary in 
many places to dig the trenches to a depth of from 6 to 10 feet before 
encountering bedrock. In the areas of heavy mineralization, pits have been 
sunk into the rock for depths of from 6 to 10 feet. 

The mineralized areas lie within Timiskaming rocks, about 2 miles 
south of the Timiskaming-Keewatin contact. The rocks of the vicinity 
consist of finer sediments with conglomerate and narrow bands of porphyry 
and what appear to be greenstones interbedded with the sediments. 

From 500 to 700 feet north of the rocky area exposed by trenching, is 
a small creek which flows eastward through a shallow, drift-filled valley 
to join Blake river near the O'Brien claims. The trend of this depression 
is approximately east-west and it appears continuous with the depression 
crossing the O'Brien property. Underground work on the O'Brien claim.s 
disclosed that this depression was underlain by a zone of highly sheared 
rock. Diamond drilliHg on the Thompson indicates that the depression 
is here also underlain by a similar rock. It is presumed that this shearing 
is in the zone of a fault which passes to the north of the areas at present 
known to be mineralized on both properties. The much crumpled talc­
chlorite schist of this zone has a width of probably · more than 300 feet, 
which suggests that the movement in this zone was considerable. It appears 
also that this fault is about parallel to the strike of the rock formations 
which, according to the direction of the contacts of greenstone and con­
glomerate bands, is a few degrees north of east. The general dip of the 
beds is vertical with the tops of the beds facing south. The sequence of 
rocks encountered in passing from south to north across the strike of the 
formations differs somewhat at different points along the strike. 

The rocks underlying the southeast corner of the property are grey­
wackes, in which are included some small lenses of conglomerate followed 
to the north by a lens of conglomerate about 40 feet wide. To the north 
is a band of dioritic rock which has a width of about 80 feet, as indicated 
by intermittent outcrops. It is not possible to state definitely whether this 
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dioritic rock is intrusive or a coarse flow. In contact with the diorite to 
the north is a band of porphyry with an exposed width of 30 feet, within 
which lies a mineralized zone. To the north is a width of 160 feet unex­
plored. North of this lies a width of 30 feet of greywacke, considerably 
sheared. This width was determined by diamond drilling, as much of this 
section is deeply drift covered. A diamond-drill hole showed to the north 
of the greywacke a width of about 80 feet of a talc-chlorite schist, followed 
by a body of diorite-aplite, apparently not sheared, and followed in turn 
by a zone of talc-chlorite schist about 140 feet wide. About 200 feet to 
the north there are outcrops of conglomerate and greywacke with an east­
west strike and a vertical dip. 

Six hundred feet west of the east boundary of the claim and 200 feet 
east of the section last described, the surface stripping discloses a some­
what similar succession -0f rocks. From south to north occur: a con­
glomerate band; a band of diorite 75 feet wide; 25 feet of porphyry; 20 
feet of drift; 5 feet of massive greenstone; 50 feet of porphyry, in part 
considerably sheared along a narrow, mineralized zone. This porphyry and 
the mineralized zone are the extensions of the 30-foot band from 200 feet 
to the west. The southern band of porphyry has no equivalent in the 
eastern section. 

A diamond-drill hole close to the northern boundary of the claim 
and 800 feet west of its eastern boundary passed through, as previously 
described, a talc-chlorite schist which has within it a body of diorite-aplite 
or porphyrite about 80 feet wide. This porphyrite is comparatively un­
altered: It is white in colour and has scattered through it angular or 
embayed phenocrysts of plagioclase with a length of 1 to 2 mm. in a fine­
grained groundmass, composed mainly of acid plagioclase in minute laths 
and angular grains. Grains of quartz are scattered through this feldspathic 
matrix, and many of them are slightly larger than the plagioclase of the 
groundmass. No coloured bisilicates nor any remnants of them are seen 
in the rock. A small amount of carbonate occurs. The specimens from 
the drill-cores show that the rock is massive and not sheared, in which 
respect it differs greatly from the talc-chlorite schist which surrounds it. 
The talcose schist has apparently been derived from the intense shearing 
of basic rocks. It is, therefore, concluded that the diorite porphyrite is in­
tnisive ·into the schist and later than the movement which caused the 
shearing. 
. . The two bands of porphyry to the south are much coarser in grain 
and are highly sheared, and hence probably older than the porphyrite found 
within the schist. The shearing of the porphyry was probably con­
temporaneous with the shearing that produced the talc schist. The bands 
of porphyry are believed to be intrusive, because of their irregularities along 
the strike as disclosed by trenching. No apophyses or dyke-like masses 
were found branching from them, though such bodies may exist bem~ath 
the extensive drift cover on the property. Carbonate alteration is notice­
able in the greywackes close to the porphyry, which suggests that the 
porphyry is intrusive and brought with it the solutions that contained 
carbonate. 



76c 

The greenstones found on the property are schistose in many places, 
but resemble closely the andesites found within the Timiskaming sedi­
ments and observed to be pillowed at roughly the same horizon a few 
miles to the west. 

The zone of mineralization has been traced on the property over a 
length of 900 feet. It is confined to the northernmost band of porphyry. 
It has a width of 2 to 6 feet and i·s almost continuous over the length of 
900 feet. The porphyry along the zone is sheared and carbonated and 
mineralized with sulphides and arseno-sulphides. Within the zone are 
lenses and stringers of quartz. In the eastern part of the mineralized zone, 
the quartz attains a width of 4 feet and holds this width for approximately 
50 feet along the strike. The quartz is usually dark and glossy, but white 
quartz is also found. Associated with the quartz lenses and stringers are 
pyrite, arsenopyrite, and a little pyrrhotite. Free gold occurs within the 
quartz, locally in wnsiderable amounts. The richest showings are at the 
west and east ends of the mineralized zones. The rich deposit of the east­
ern end is located where a minor fault cuts across the vein. In the fault 
gouge dendritic masses of gold have been deposited. The free gold seems 
to be confined chiefly to the quartz. No other mineralized zone than that 
just mentioned has been so far located. 

The location by diamond drilling of a fault zone 300 feet wide intruded 
by a porphyritic rock and within 250 feet of a well-mineralized zone is of 
considerable interest and indicates that the property is one which merits 
the expenditure of a considerable sum to determine its value. 

MONTREAL EXPLORATION COMPANY CLAIMS, BOUSQUET TOWNSHIP 

The claims of the Montreal Exploration Company lie in Bousquet 
township about 1-! miles west of mile-post VII on the east boundary of 
the township. Development work on them has been carried on by Mr. 
H. L. F. Blake. The overburden is extensive and in some places deep, so 
that much trenching has been required. Over 2,000 feet of trenching has 
,been done, with rock cutting as required for sampling. Surface work has 
been done on claims A232, A233, A234, A235, A240. The principal work 
has been done on claim A235. 

The claims are underlain by Timiskaming rocks. The depressiion 
which crosses the O'Brien and Thompson claims apparently passes through 
this group. The shallow vailiey is occupied by the same eastward-flowing 
stream, but the drift is too heavy to determine if a similar zone of sheared 
rock underlies the valley. The strike of the formations is practically 
east-west. The southern parts of claims A234 and A235 to a line about 
400 feet north of the southern claim line is underlain by a coarse feldspar 
porphyry, much sheared in many places. To the north is a band of basic 
lavas about 200 feet wide. Within these lavas are some well-developed 
pillows. North of the lavas fine sediments with some conglomerate occur 
over a width of 150 feet, beyond which a heavy drift cover extends to a 
point 600 feet north at the northern boundary of the claim. 

A mineralized zone lies within the volcanics just south of their con­
tact with th'e sediments. It consists of an irregular, shattered zone bear-
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ing quartz and carrying some sulphides and some values in gold, but is 
not in itself important. The mineralization and the probability of locating 
the O'Brien fault just to the north, make it seem advisable to diamond 
drill the mineralized zone and to pierce the fault zone at some depth, in 
search of a mineralized zone within the faulted area. 

MOL YBDEJNITEJ AND BISMUTHINITE 

Occurrences of molybdenite are not now being worked to any extent 
within the region. Some prospecting was carried out in the period about 
1911, and in 1918 a serious attempt was made to produce molybdenum 
from the deposit€ in Preissac township. At the conclusion of the war, the 
market for this product declined and work on the Kewagama Lake pro­
perties was abandoned immediately after a plant had been erected for the 
separation of the molybdenite. In later years some work has been carried 
out by the Molybdenum Reduction Company on a property in the south­
east corner of LaCorne township, but no extensive plant :has yet been 
erected. Testing of mill sample€ of the ore indicates that a marketable 
product may be obtained from the veins now exposed. The future of 
molybdenum production in the region will probably depend more on the 
development of a market to absorb the product than on any other factor. 

The molybdenite occurrences in the vicinity of Kewagama lake were 
examined in 1911 by J. A. Bancroft for the Quetbec Department of Mines, 
and are fully described in his report for that year. On these properties 
the trenches have caved and underground workings have filled with water. 

The Molybdenum Reduction Company holds claims in the south­
western corner of LaCorne township and in the northeast corner of Mal­
artic township. These claims were fully described by Mailhiot in 'the 
"Report on Mining Operations in the Province of Quebec for 1919." 
Some work has been done on the claims since that time. 

Bismuthinite occurs in small quantities, associated with some of the 
molybdenite occurrences, and is noted in the reports referred to above. 
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CERTAIN MINERAL DEPOSITS IN DESMELOIZES AND 
TRECESSON TOWNSIDPS, QUEBEC 

By W. F. James and J.B. Mawdsley 

DESMELOIZES TOWNSHIP 

In the middle of October, 1925, a visit was made to a property in 
Desmeloizes township, Quebec, under option to the Canadian Exploration 
Company of Amos, Quebec. The property includes 800 acres and com­
prises, in range X, the south halves of lots 38 to 42 inclusive, all of 43 and 
44, the south halves of 45 to 49 inclusive, and, in range IX, the north halves 
of lots 46 and 47. 

The property lies 11~ miles due north of Dupuy, on the Canadian 
National railway, 8 miles east of the Ontario-Quebec boundary. From 
Dupuy there is a good automobile road for 2~ miles, beyond which a winter 
road 9 miles long has been completed to the property. 

The mineralized showings on the property are on the south slope of a 
low ridge, which in part is bare rock, and extends in the vicinity of the 
property east and west through the centre of range X. To the south of this 
ridge the country rapidly declines into a drift-covered stretch with few 
outcrops. 

At the time of the visit the company had completed a series of trenches 
on the south slope of the ridge 1,000 feet from the south boundary of lot 
45, range X. These trenches, 20 to 40 feet apart, exposed an area 250 feet 
in length in a northwest and southeast direction, and having a width of 
approximately 60 feet. Extending north-northeastward from this trenched 
area is a trench 700 feet long disclosing much bedrock. Southeast by east 
of the main trenched area, at a distance of about 800 feet, are two trenches 
which penetrate the heavy overburden on what was believed by the opera­
tors to be the extension of the main mineralized zone, and expose the bed­
rock. 

The rocks exposed by the trenching are of Keewatin age, with the 
possible exception of a porphyry which may be intrusive and later in age. 
The Keewatin is made up of volcanic flows of varying composition, but 
usually intermediate or andesitic in nature. Interbedded with them are 
some banded sediments, probably waterlain tuffs. These various rocks 
are typical of great areas of the Keewatin in Quebec. The flows and sedi­
ments have a strike of probably close to 30 degrees north of west, and their 
dip is vertical. 

The porphyry forms the southwest wall of the mineralized zone and 
may in fact form much of the altered country rock within the zone. The 
porphyry is much sheared near the mineralized area and if it were not 
possible to trace it from the less sheared to the more sheared areas it 
would be difficult to recognize it in the zone of shearing. The porphyry is 
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essentially a green rock with eyes of quartz and light-coloured phenocrysts 
of altered feldspar. Where only slightly sheared it is composed of 15 per 
cent or so of phenocrysts of quartz up to 1 mm. in diameter. Many of 
these phenocrysts show an idiomorphic form. Where crushing has been 
intense the phenocrysts also are crushed and converted into strung-out 
particles of quartz. The feld t:par phenocrysts have been completely altered 
and have suffered granulation to a greater extent than the quartz pheno­
crysts. No original ferromagnesian minerals are recognizable and the feld­
spar and groundmass are now a mass of secondary minerals, of which 
chlorite and carbonate are the most important. The impression is that 
this porphyry is probably a volcanic flow, but no definite evidence has been 
obtained. 

The mineralized area is exposed in the main series of trenches and at 
the time of visiting the property was exposed over a length of more than 
200 feet and a width of from a few feet at the northwest to about 60 feet 
at the southeast. The mineralized area is composed of much altered rocks 
which originally were probably quartz porphyry or volcanics of unknown 
composition, but are now strongly carbonated and sheared, and in places 
silicified. The shearing is vertical and has a strike of 140 degrees. Within 
this area are four mineralized zones striking from 130 degrees to 140 
degrees, dipping vertically, and separated from one another by areas of 
barren or slightly mineralized rock. 

One zone lies at the southeast comer of the general mineralized zone. 
It contains tW:o bands of solid chalcopyrite and pyrite, 1 and 2 feet wide, 
respectively, and separated by 3 feet of disseminated pyrite and chal­
copyrite. Some quartz stringers are associated with the sulphides. This 
zone narrows considerably northwesterly along the strike. In a trench, 
60 feet away, a little disseminated pyrite and chalcopyrite is all that is 
visible and in a trench at 80 feet along the strike no mineralization has 
been encountered. 

The second and most important mineral zone is about 20 feet south­
west of the first and is exposed northwesterly in various trenches for 140 
feet and 80 feet farther northwest a mineralized mass is found which 
probably is a continuation of the same zone. The zone over the distance 
of 140 feet swells and pinches from a width of 4 to 10 feet. Within it are 
bands of nearly solid sulphides. The best cross-section shows a band l~ 
feet wide of sphalerite with a little pyrite intermixed. On one side is a band 
of nearly ·equal width formed of 50 per cent chalcopyrite and 50 per cent 
glassy quartz, and on the other side is a 2-inch band of solid pyrite. In 
the southeasternmost trench a 6-inch band of disseminated sphalerite i3 
also present. The rest of the 8 or 10 feet making up the zone is formed 
of bands of silicified and sheared quartz porphyry and greenstone con­
taining a small amount of disseminated pyrite. Along the strike of this 
mineral zone the mineralization in places is represented by disseminated 
sphalerite, chalcopyrite, and pyrite developed over a width of 4 to 5 feet. 
A little galena was seen in a couple of places. 

A third mineral zone occurs in the southeasternmost trench, southwest 
of the second-mentioned zone. This third zone is of minor importance and 

28737-6 
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is visible only in the most southeasterly trench, where it is represented by 
1 foot of solid pyrite. In the same trench, 12 feet farther southwest, is 
the northeastern edge of the fourth mineral zone, there exposed over a 
width of 8 feet. Its continuation is revealed in cross trenches to the 
northwest over a distance of 160 feet. It narrows progressively in this 
direction to where it is not more than 2 feet wide. The gossan top of this 
mineralized band had not been removed when the property was examined. 
Very probably the chief mineralization is pyrite. 

The country rock lying between the last three mentioned mineral 
zones is very probably porphyry sheared beyond recognition to a quartzosc 
sericite schist, high in carbonates, light grey in colour, with a silky lustre 
on its partings. Between the first and second mineral zones, the country 
rock towards the southeast is a sericite schist, probably originally a 
porphyry. Towards the northwest the country rock is a greenstone, which 
in places shows little shearing. 

The two trenches, 800 feet to the southeast of the main strippings, 
are 50 feet apart and in both is visible a sheared Z'one which strikes 10 
degrees south of east in the northwesternmost trench and 27 degrees south 
of east in the most southeasterly trench. In the northwesternmost trench 
the mineralization consists of a band 4 feet in width, composed of 50 per 
cent of pyrite and of contiguous bands 4 and 8 feet wide of disseminated 
pyrite. In the southeasternmost trench, 50 feet away, the mineralization 
consists of a little pyrite and a few quartz stringers. The country rock is 
a chlorite schist. 

Although assays have been reported showing in some cases values in 
gold and in others, values in silver, the chief and essential values are in the 
base metals. The showings in the main strippings become progressively 
more interesting as the low ground is approached. Whether mineraliza­
tion increases below the heavy drift of the low ground is a matter of pure 
conjecture. It is not certain that the mineralization in the trenches 800 
feet southeast of the main strippings is related to the mineralization found 
in the main showings. If further work is deemed advisable, the position 
for it is in the low ground adjacent to and southeast of the main showings. 

TRECESSON 'DOWNSHIP 

Lots 2 and 3, range 5, Trecesson township, Abitibi county, Quebec, 
comprise the prospect worked during the past few years by John Chenier 
of Vilmontel, Quebec. The prospect is ! mile north and 2! miles west of 
Vilmontel village, and is easily reached by a good road, which in the 
vicinity of the property follows the west boundary of lot 1. Two ridges 
cross the southern part of the lots upon which the claims are located. The 
northern ridge runs slightly north of west and is entirely of greenstones, 
showing pillows in most places. This ridge extends across lots 1, 2, and 3. 
South of its eastern end is another prominent ridge, 500 feet wide, and 
extending due east and west across lots 2 and 3. This ridge is of the peri­
dotite in which asbestos veinlets occur. To the southeast and in part to 
the north, the country is 'heav,ily covered with drift, mostly glacial lake 
clays and sands. 
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It is believed, but not definitely determined, that the peridotite mass 
is intrusive into the Keewatin greenstones. Veinlets of asbestos were seen 
in various parts of the peridotite mass, mostly in association with ser­
pentine. The greatest number of veinlets are in a basic phase of the mass 
which forms the southern edge of the peridotite ridge. The asbestos vein­
lets are few and scattered and do not average more then one-quarter inch 
in width. A little slip fibre a couple of inches long is found along some of 
the minor fault-planes. Present showings do not indicate that there is on 
these claims a deposit of asbestos of economic importance. 

28737-6~ 
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DESTOR AREA, ABITIBI COUNTY, QUEBEC 
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INTRODUCTION 

Destor map-area is about 16 miles due south of .La Sarre on the Can­
adian National railway and extends eastward from the Ontario-Quebec 
boundary for 40 miles. It includes parts of the townships of Hebecourt, 
Duparquet, Destor, and Aiguebelle, and covers an area of about 235 square 
miles. 

The area is readily accessible by canoe route from La Sarre or La 
Reine on the Canadian National railway. A motor launch runs to Dan­
seur portage on Abitibi river and from there any part of Hebecourt or of 
Duparquet can be easily reached. The Makamik road, nearing comple­
tion during the summer of 1925, will provide a means of motor transport 
to Rouyn and serve as a convenient route to the central part of the area. 
Farther east the railway, at present under construction from O'Brien to 
Rouyn, -crosses the eastern boundary of Destor and will, when finished, 
eliminate the present canoe route via Robertson and Lois lakes to the 
eastern part of the area. 

With the exception of work done by Messrs. Wright and Segsworth 
who, in 1924, examined the area in a general way, no detailed mapping had 
previously been attempted. Reconnaissance of the geology along the water­
ways was all the published information available. This work included an 
account of the Timiskaming-Abitibi canoe route and of the shores of lake 
Abitibi by Walter McOuat, the canoe route from Du parquet lake to 
Dufresnoy lake by J. F. E. Johnson, and a more elaborate account of the 
whole region by M. E. Wilson in his two Memoirs, 39 and 103. 

The following report describes a geological examination carried out 
during the field season of 1925. The object of the investigation was to 
trace, delimit, and, if possible, determine the structural position and age 
of a band of sedimentary rocks which Wright and Segsworth1 had described 
as being similar t.o those occurring in Porcupine. In addition, the rock 
exposures in the area were to be mapped in greater detail than had hitherto 
been attempted. 

l Wright, D. G. H ., and Segsworth, W. E . : Engineering and Mining Journal Press, vol. 117, p. 763 
(1924). 
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The writer wishes to express his appreciation for the assistance and 
information which he so readily received in the field from the following: 
Otto Berner, Eugene Bachmann, Kellar Bros., and the fire rangers on 
Dugros lake, Duparquet lake, and at Danseur portage. 

During the summer J. B. Mawdsley mapped 50 square miles :in 
northern Aiguebelle and with his permission an account of that area has 
been included in the present report. To Messrs. James and Mawdsley 
and to the members of the D epartment of Geology, Princet on University, 
the writer is indebted for advice and assistance in the field and for help 
received during the preparation of this report. 
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GENERAL CHARACTER OF THE DISTRICT 

PHYSIOGRAPHY 

Destor map-area may conveniently be subdivided, physiographically, 
into two divisions: (a), the rocky uplands and (b), the relatively flat, 
clayey lowlands. The first division includes Aiguebelle, Destor, the eastern 
part of Duparquet, and the western part of Hebecourt townships. These 
are areas of considerable local relief and are characterized by hills and 
ridges, which have an east-west trend, and elevations of 150 to 200 feet 
above the intervening valleys. The ridges have abrupt rocky faces to the 
north and more gentle slopes southward, usually covered more or less thickly 
with coarse glacial drift. 

The second physiographic subdivision, the clayey lowlands, includes 
principally that part of the area extending east and west for 5 miles on 
either s·ide of Abitibi river in the town~hips of Duparquet and Hebecourt. 
This part of the area is low and flat. It is covered by thick deposits of clay 
and sand, in which numerous small creeks have cut narrow gullies to depths 
of 20 to 30 feet. In Hebecourt, especially, t his lowland area is overgrown 
with scrub maple, hazel, raspberry bushes, and other low shrubs which, 
combined with a large amount of fallen timber, makes prospecting a diffi­
cult undertaking. The outcrops of rock projecting through the clay are 
mostly low and widely separated. The total rock exposed is about 10 per 
cent of the area. East of Duparquet lake and in the northwestern part of 
Destor there are two smaller areas of flat-lying land that shows the 
characters of lowland topography. 

" The Abitibi district lies somewhat below the general elevation of the 
surface of the Laurentain plateau, having an average height of from 900 to 
1,000 feet above sea-level with hills and ridges rising here and there to 
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elevations from 500 to 700 feet above the surrounding country." 1 Within 
Destor area the highest elevations occur in Aiguebelle and Destor town­
ships. South of the east-west .centre lines in Duparquet and Destor, near 
the boundary between the two townships, there are a number of relatively 
high hills which have resulted from the erosion of a syncline of a sediment­
ary series of rocks. West of reference plate 27 of the Makamik road, a 
relatively high ridge extends to the eastern boundary of Duparquet town­
ship and from the western end of this ridge a comprehensive view of the 
district to the west may be obtained. Immediately in front the country 
drops off rapidly to the lowlands along Abitibi river and in the distance, 
to the west and northwest, Duparquet and Abitibi lakes can be seen. 

The only river of importance is Abitibi, which flows north from 
Duparquet lake and drains about two-thirds of the region described in this 
report. The subsidiary drainage consists of numerous small creeks, along 
which both meanders and cut-offs are common. The most important of 
these smaller streams is the Dalembert, which drains Dalembert (Sills) lake 
and flows west across the southern part of Duparquet township. This 
creek occupies a valley about I-! miles wide and probably represents a pre­
glacial river of much greater volume. At present it is not navigable on 
account of numerous log jams, but if these were cut out the stream would 
afford a good canoe route from Duparquet lake to Rouyn, thereby elimi­
nating the present longer journey via Makay, Destor, and Dufresnoy lakes. 

Dalembert river flows in a general direction parallel to the structure 
of the underlying rocks and forms the most southerly member of four such 
structural valleys developed in Duparquet township. These valleys are as 
follows: (a) Dalembert, (b) the depression occupied by Dugros, Makay, 
Destor lake and river, (c) Lanaudiere river, which cuts across the synclinal 

:Structure of the sediments at right angles, (d) Deguisier river. Elsewh~re 
the creeks show less pronounced relations to the structure of the underlying 
Tocks. 

Wilson2 has classified the lakes of Timiskaming region as follows: 
(I) T·hose whose form is not controlled primarily by the underlying 

bedrock surface, but by the glacial drift deposited upon the bedrock surface. 
(2) Those which occupy structural basins, that is, basins whose form is 

:primarily controlled by the structure, foliation, bedding, etc., of the under­
lying rock. 

(3) T.hose bodies of water whose form is controlled primarily by long, 
narrow, gorge-like depressions which have been incised in the bedrock surface 
regardless of its structure (linear valleys). 

(4) Those which occupy wide, shallow depressions, having a most 
irregular outline and containing numerous islands. 

The major.ity of the lakes in Destor map-area are small, and of the 
twenty mapped, thirteen are less than three-quarters of a mile in length. 
They belong principally in classies (1) and (2) above or combinations of 
these two classes. The only linear valley is represented by Eileen, High 
Cliff, and Clearwater lakes in the extreme eastern part. These three lakes 
occupy parts of a very deep gorge which cuts across the structure of the 
volcanics at right angles to the east-west trend of the bedrock. 

1 Wilson, M. E.: "Kewagama Lake Map-Area"; Geol. Surv., Canada, Mem. 39, p. 14. 
2 Wilson, M. E.: "Timiskaming County, Quebec"; Geol. Surv., Canada, Mem. 103, pp. 23 and 31. 
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The two largest bodies of water are Duparquet and Hebecourt lakes. 
They are typical representatives of class (4) above, i.e. lakes which occupy 
wide, shallow depressions with irregular outlines and a large number of 
islands. Previous to the advent of the continental ice-sheet and the deposi­
tion of the morainal material and later lacusitrine clays and sand, it is 
probable that these two lakes were contiguous. At present they are 
separated by a low, swampy clay flat through which Hebecourt river flows 
in a very sinuous course for a distance of about 5! miles. 

Areas of muskeg are ,small and relatively unimportant. The largest is 
about one mile long and one-quarter mile wide and is situated between 
Hebecourt and Bayard lakes. Near the northern boundary of Du parquet 
town1Ship where the country is prevailingly low and flat there are a few 
small muskegs which probably increase in size northward. 

THE CONTINENTAL ICE-SHEET 

The formation of outwash plains, moraines, etc., and the deposition of 
lacustrine clays :have been the principal ways in which the preglacial topo­
graphy 'has been modified. In many places the irregularities in the surface 
have been obliterated, and especially along Abitibi river the thick clays com­
pletely hide the underlying topography. In Destor and Aiguebelle, where 
the relief is greater and the general elevation above sea-level higher, coarse, 
unassorted, morainal material has been dumped in the valleys, largely on 
the southern flanks of the ridges. 

Such forms of glacial topography as kames, drumlins, etc., are not 
common, but there are numerous sand-plains which possibly represent 
outwash from the retreating glacier. The largest of these plains lies 2 miles 
west of the east boundary of Duparquet and extends along the east-west 
centre line of that township for 2 miles. Another extensive sand-plain is in 
the northern pa,rt of the same township, west of the north-south centre line. 
A few small kettle-holes, now the sites of smaII lakes, were observed in 
Duparquet and Destor. One of these little lakes is situated a.bout one-half 
mile west of reference plate 23 on the Makamik road and on its western 
margin there are two raised beaches which can be traced for a distance of a 
quarter of a mile. 

The only disturbance that the glacial deposits have suffered has been 
the washing bare Qf the ridges and the trenching of the clays .by the 
numerous small streams, many of which have cut deep courses in this easily 
eroded material. It is remarkable how little lateral erosion .has taken place, 
in this respect indicating the relatively short period of time that has 
elapsed since the retreat of the glacier. Where the gradient of a stream is 
slight, as in the case of Hebecourt creek, an intricate series of meanders has 
been developed and the banks of the stream instead of being high, as they 
are where the gradient is greater, are very little above the normal level of 
the river. ; 

In the area no section of stratified clays was seen. In trenches along 
the Makamik road peat, in many places as much as 6 feet thi~k, rests on 
material which varied from coarse moraine to fine clay and sand. 
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AGRICULTURAL POSSIBILITIES 

The lowland or clay belt along Albitibi river and east of Duparquet 
lake will some day prove to be a good farming country. At present there 
are, in this belt, only two settlers south of Abitibi lake, one in PalmarolLe 
and the other in Duparquet just south of the northern boundary of the 
township. Elsewhere in the map-area regions suitable for agriculture are 
small, as they are largely dissected by ridges and irregular hills of coarse 
glacial deposits. 

GENERAL GEOLOGY 

GENERAL STATEMENT 

The Keewatin (Abitibi) group, the oldest rocks in the district, underlie 
five-sixths of the total area. This group consists largely of volcanic flows, 
mainly meta-andesites, though in a few restricted areas more basic meta­
basalts are abundant. Rhyolitic flows are negligible in amount. In the 
vicinity of Hebecourt lake dacites, possibly grading into trachytes, form 
the largest single unit of acidic intermediate extrusives. A highly schistose 
contact zone immediately south of the granite batholith of P almarolle is 
largely composed of dynamically altered Keewatin flows. Tuffs and other 
pyroclastic rocks are common in the form of narrow bands lbetween the 
flows, but their area is less than one-half of one per cent of the total 
map-area. 

Basic intrusive sills injected between these surficial rocks and almost 
contemporaneous in time with their extrusion are believed to be common. 
They have not been differentiated on the accompanying map since their 
recognition is difficult because of their similarity in composition, texture, 
and structure to the thick, massive flows. Apparently the only satisfactory 
basis upon which they may be differentiated from the extrusives is the 
more symmetrical texture exhibited lby the si!lS', produced by approximately 
similar conditions of cooling at both top and bottom of sills, whereas in 
the case of flows more rapid cooling took place at the surface, thereby 
developing thick, fine-grained tops and central parts coarser near the 
bottom. Without patient detailed examination of favournbly exposed rock 
sections this distinction cannot be readily recognized. 

Following the cessation of igneous activity, as represented bv the more 
usual Keewatin volcanics, red feldspar porphyry and quartz porphyry were 
intruded as dykes or sills, or possibly in some places extruded in the form 
of thick flows. A time interval then ensued sufficient to develop in situ a 
conglomerate intimately associated with these masses of porphyry and 
mainly composed of boulders of porphyry. This " porphyry " conglomerate 
was then buried by the deposition of a conformable series of sediments, 
consisting of a thin bed of slate followed ·by arkose, quartzite, and con­
glomerate, interbedded with arkose. Among the cobbles and pebbles of this 
later conglomerate are representatives of a great variety of rocks including 
granite, syenite, andesite, feldspar porphyry, rhyolite, and red jasper. All 
these pebbles are well rounded and in shape the majority are flattened 
ellipsoids. I 
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It is not definitely known whether the Keewatin series was folded 
previous to the deposition of the sediments. It is possible the Keewatin 
had suffered slight tilting because overturning of the volcanics was observed 
in Destor up to 15 degrees, whereas the sediments though they are vertical 
in many places are not known to be overturned. The period of major 
folding took place subsequent to the deposition of the sediments and it 
infolded them with the members of tl:ue Keewatin group. This grea.t 
mountain-building was accompanied or followed by the intrusion of a 
batholith of granite, now exposed on the northern boundary of the area. 
At possibly a somewhat earlier date than the intrusion of the granite, there 
were intruded numerous bodies of galbbro and a few isolated masses of 
wehrlite. The former are exposed in the vicinity of Duparquet lake and 
the latter in eastern Destor. The granite was later cut in various places 
by irregular masses of fine-grained quartz porphyry and grey feldspar 
porphyry. The fine-grained quartz porphyry in eastern Destor was in turn 
cut by lamprophyric dykes and these 8mall dykes represent the final igneous 
activity associated with the batholithic intrusions. 

The region, in common with the adjoining areas, was then eroded so 
deeply that the covering over the granite batholith was swept away, the 
granite itself deeply eroded, and over the whole region a surface of low 
relief was produced. It is known from neighbouring areas, lby a study of 
the surface upon which the Huronian sediments were laid down, that this 
planation was largely accomplished prior to the Huronian period. 

There is no evidence in the area to indicate whether the Cobalt series 
ever eJrtended this far north. The nearest sediments of this age are exposed 
20 miles to the south in the townships of Dasserat and Boischatel, where 
they lie flat. But a cessation of erosion probably occurred during the 
marine invasion in the Ordovician and Silurian periods. Hume writes 
" It thus seems certain that the formation of the early Silurian age in 
Timiskaming area is part of a faunal province belonging to an Arctic 
invasion 1which extended as far west as Saskatchewan and in the south 
included the northern peninsula of Michigan and part of Wisconsin. This 
then represented an inundation of considerable magnitude. "1 No 
sediments of Palmozoic age now occur in the map-area. 

1 Hume, G. S.: Geol. Surv., Canada, Mem. 145, pp. 33. 
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Table of Formations 

Quaternary .. . .... : Post-Glacial.. . .............. . . Lacustrine clay and sand 

Glacial........... . ...... .. .... Sand, gravel, and boulders 

Great unconformity 

Lamprophyre 
Pegmatite 
Grey feldspar porphyry 

Pre-Huronian intrusives Quartz porphyry 
Granite porphyry 
Granite 
Peridotite (wehrlite) 
Older gabbro 

Foldin11 

Pre-Huronian .. . ... Conglomerate, with jaspilite pebbles 

Timiskaming series (?) Arkose, with lenses of interbedded con-
glomerate 

Slate 
"Red feldspar porphyry" conglomerate and 

"quartz porphyry" conglomerate 

Unconformity 

Pre-Timiskaming (?) intrusives I Red feldspar porphyry and quartz porphyry 

Intrusive contact 

Keewatin ....... . ............. ·I Basalts, andesites, dacites, rhyolite~. and 
tuffs 

KEEWATIN 

Keewatin rocks underlie the greater part of the map-area and in most 
respects are similar to the volcanic rocks in adjoining areas. They are 
composed of flowis priedominantly intermediate in composition, with which 
are associated narrow bands of volcanic breccia and a few beds of finely 
laminated tuff. Adjacent to the granite and along the southern edge of 
the belt of sediments lying in the middle of the area the Keewatin volcanics 
are schistose, but away from these localities the flows, though vertical and 
in many places overturned, are very massive even at the contact between 
individual flows where movement is usually excessive during folding. 

Basic and Intermediate Lavas. Rocks of a basaltic composition occur 
chiefly immediately north of the sediments in the eastern part of Dupar­
quet township and in northwest Hebecourt. They are darker than the 
more widespread andesites and have not so extensive a development of 
ellipsoidal structure. In texture they are medium to fine grained, and are 
not typically porphyritic. 
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The widespread andesites are normally rusty red on weathered sur­
faces and dark grey or green on fresh surfaces. The grain may be coarsely 
crystalline and show ophitic structure at the centre of a flow, whereas 
nearer the top and bottom it is usually dense. Ellipsoidal structures are 
everywhere characteristic of these extrusives and the individual pillows are 
in many cases 6 or 7 feet in length. 

In eastern Destor and in Aiguebelle townships there is a body of highly 
porphyritic lava, 12 miles in length and about 300 feet in width, which 
appears to be a single flow. It crosses the Destor-Aiguebelle boundary 
about 2 mil1es south of lake Lois. Due to its striking :and) exceptional 
appearance it is readily recognized in the field. The flow has a dark grey, 
usually dense matrix, in which occur many whitish to light olive-green 
phenocrysts with a dull, greasy appearance. These phenocrysts vary in 
size from an average diameter of t inch up to 3 inches. Crystals of this 
unusual size occur plentifully in that part of the flow exposed west of the 
north-south centre line of Destor. Here the crystals increase progressively 
in size from south to north, i.e. from the top of the flow towards the bot­
tom. In Aiguebelle the flow, 300 feet in thickness, has crystals ranging 
from t to ! inch in diameter in a fine-grained matrix which shows ellipsoidal 
structure. Microscopically the matrix of the rock is composed of minute, 
more or less equidimensional particles, 80 per cent of which are epidote; 
the others include a few, scattered, rounded grains of quartz and a little 
clear feldspar (plagioclase). The large feldspar phenocrysts though re­
taining perfect idiomorphic outlines and traces of faint zoning are com­
pletely saussuritized and their original composition is entirely masked. 

In Hebecourt township another distinctive flow was encountered. In 
this instance the flow is a spherulitic lava similar to the one described by 
Burrows1 in the Porcupine gold area. The flow has an approximate length 
of 3 miles, but because of the vegetation and the heavy mantle of drift it 
is less well defined than the porphyritic flow above described. 

The observed thickness of the flows in the area varies from 3 feet up 
to 300 feet. East of reference plate 26 on the Makamik road a section of 
twenty-two flows of andesitic composition was noted. Twenty of the flows 
have a total thickness of 515 feet. They are all very similar in appearance 
and it is probable that they do not differ greatly in chemical composition. 

Acid Lavas. In Destor map-area volcanic rocks more acidic in com­
position than andesites are rare and quantitatively unimportant. In east­
ern Destor near mile-post 2 on the east-west centre line there is exposed a 
highly schistose rhyolite. It outcrops over an area 1! miles long and 800 
feet wide and over this area the prevailing direction of the schistosity is 
north 60 degrees east, dip vertical. In a few places where the rhyolite has 
remained massive it is characterized by flow structure and a peculiar ropy 
and scoriaceous appearance, in other parts it is porphyritic with pheno­
crysts of quartz and feldspar up to 4 mm. in diameter. Whether this 
rhyolite represents one or more flows was impossible to determine because 
of the highly schistose character of the rock. 

West of Dufresnoy lake rhyolite forms a high ridge! mile in length and 
500 feet wide. Flow structure is very well developed and strikes from 

1 Burrows, A. G. : Ont. Bureau of Mines, Ann. Rept., vol. 33, pp. 16. 
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north 80 degrees east, to north 80 degrees west, and in places resembles 
small pillows 4 inches in length. This rhyolite is also schistose, the strike 
of the schistosity being north 90 degrees east, dip 80 degrees south. 

Volcanic Breccia. In many parts of the area it is common to find beds 
or bands of coarsely fragmental rock intercalated between the flows. These 
fragmental rocks are usually 3 to 10 feet thick and are composed of 
angular or subangular fragments up to 6 inches in diameter and more or 
less acidic in composition, set in an andesitic matrix. This matrix is 
generally massive, fine-grained, and without noticeable bedding. Typical 
examples of this rock occur ! mile south of lake Lois and on island 37 in 
Duparquet lake. Many of the flows near their tops grade upwards into 
flow agglomerates which on weathered surfaces resemble somewhat the 
fragmental rocks described above, but the matrix shows distinct flow 
structure and the fragments cannot be distinguished from the matrix on 
fresh surfaces. 

Tuffs. Fine-grained tufaceous rocks are uncommon and with the ex­
ception of a narrow band in central northern Destor and slate and phyllite 
exposed on the northern shore of Duparquet lake typical laminated tuffs 
of undoubted Keewatin age were not observed. Slate and phyllite outcrop 
on the shore of Duparquet lake near the mouth of Abitibi river and inland 
for about t mile along the township-line between Hebecourt and Dupar­
quet. They have a width of approximately 2,000 feet in a north and south 
direction, dip practically vertical, and strike north 65 degrees east. They 
are finely laminated, the beds varying from a millimetre to l~ ems. in thick­
ness, and black to light grey in colour. The beds have been highly meta­
morphosed and a thin, slaty cleavage developed. Because of the heavy 
overburden inland only small, isolated outcrops were found, but it is likely 
that these rocks extend 1at least I.Z miles eastward. The beds are con­
sidered to have been deposited largely as tuffs in late Keewatin time, 
since no unconformity between the flmvs and the slate could be found and 
the strata lie dong a major synclinal axis and are, therefore, relatively 
near the top of the members forming the syncline. This deposit strati­
graphically near the top of the Keewatin is analogous to the thick band of 
tuffs exposed 24 miles to the south and described by H. C. Cooke1 in his 
report on Opasatika map-area. 

Carbonate Rock. The volcanic rocks when examined under the 
microscope are found to cont.ain a high percentage of secondary carbonate. 
This is a condition common throughout the Timiskaming region and has 
been considered by Wilson 2 to be due to metasomatic action more or less 
contemporaneous with the cooling and consolidation of the lava. Local 
more intense carbonatization has taken place in the volcanics south of 
the band of Timiskaming sediments, along a sheared zone extending from 
the Makamik road to Duparquet lake. In this carbonated zone the rocks 
are characterized by rusty, red-weathered coatings, 2 to 3 inches deep, and 

1 Cooke, H . C.: Gcol. Surv., Canada, Sum. R ept. 1922, pt. D, p. 30. 
2 Wilson, M, E.: Geol. Surv., Canada, Mem. 39, pp. 55. 
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light yellowish, fresh surfaces, Ramifying irregularly throughout are nar­
row stringers of milky white quartz. The principal carbonate present is 
ferruginous dolomite associated with minor amounts of siderite and cal­
cite. 

PRE-TIMISKAMING INTRUSIVES 

Red Feldspar Porphyry. A large mass of purplish-red feldspar 
porphyry is exposed in Duparquet township close to the east-west centre 
line. This body of porphyry has a length of 3 miles and a maximum width 
of -§- of a mile. It extends from -!- mile east of the north-south line to within 
-!- mile of Duparquet lake. In addition to this large mass a few small 
dykes of reddish porphyry were observed intrusive into the volcanics 1-!­
miles to the east, and also to the south, of the sedimentary series, adjacent 
to the Destor-Duparquet boundary. A megascopic and microscopic simi­
larity seems to indicate that the smaller intrusions are of the same age 
as the large body of porphyry. 

The rock is highly porphyritic, with phenocrysts of feldspar up to 
1 inch in diameter. These phenocrysts have good crystal form and vary 
in colour from grey or green to pink, depending upon the amount of alter­
ation that they have undergone. The matrix is variable as regards texture, 
but is usually fine grained and under the microscope is found to be com­
posed of a felted aggregate of small plagioclase and orthoclase laths with 
indistinct outlines and generally much altered. The alteration products 
developed are small patches of carbonate, flakes of sericite, and occasion­
ally a small, irregular grain of epidote. All the phenocrysts are clouded 
with kaolin and flakes of sericite. Pyrite and magnetite in small grains 
and crystals are common. The composition of the feldspar phenocrysts 
as deteTmined by oil immersion is anorthoclase. 

Alteration of the porphyry has been particularly intense east of the 
north-south centre line. Here the rock is light green and is cut by a net­
work of small stringers of milky white quartz, which carry finely crystal­
line galena, tetrahedrite, chalcopyrite, and arsenopyrite. The porphyry 
has been mashed and rendered schistose over considerable areas and near 
the western end of the large mass, silicification and mineralization have 
occurred along a number of these sheared zones. 

Quartz Porphyry. In the .central part of the area within and near 
the synclinal area of Timiskaming sediments numerous apparently small 
bodies of quartz porphyry outcrop. This porphyry is characterized every­
where by a light olive green to light grey, aphanitic groundmass in which 
are scattered a large number of conspicuous phenocrysts of quartz usually 
io to -!- inch in diameter and an occasional crystal of mica, diameter 
io inch, now completely altered to chlorite. A highly porphyritic grey 
feldspar porphyry is also present and is .considered to be a phase of the 
quartz porphyry. It holds in addition to a multitude of square to t abular 
feldspar crystals up to i inch in diameter, many glassy phenocrysts of 
quartz similar to those in the normal phase except that they are seldom 
as large. The porphyry is schistose in some places as the result of the 
folding that it has endured. No flow structure or regular orientation of 
the crystals was observed. 
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Under the microscope the groundmass consists of a cryptocrystalline, 
feldspathic aggregate which contains a multitude of minute sericitic flakes 
as an alteration product. Scattered throughout this groundmass are clear 
crystals of quartz, more or less rounded in form, and a large number of 
smaller, highly altered phenocrysts of feldspar which by their angle of 
extinction were determined to have an approximate composition of 
Abs1 An13. A few crystals that were untwinned or simply twinned accord­
ing to the Carlsbad law are possibly orthoclase. The alteration of the 
feldspar phenocrysts has been similar to that of the groundmass and small 
flakes of sericite and paragonite in many cases make up 75 per cent of the 
former crystal. Small grains of pyrite and black iron ore, as well as a 
few, small, irregular patches of chlorite, are scattered throughout the rock. 

A small area of quartz porphyry lies adjacent to the southern edge of 
the Timiskaming strata where it crosses the boundary between Destor and 
Duparquet townships. Quartz porphyry again outcrops 560 feet north of 
this within the area of Timiskaming strata and here in a trench 6 feet 
wide is the only visible contact between the Timiskaming sediments and 
the porphyry that was found. This contact is very sharp and the arkose 
lying against the porphyry shows no metamorphism nor change in grain 
or structure. The quartz porphyry also remains unchanged, showing no 
chilled edge and large phenocrysts of quartz and feldspar up to i- inch lie 
against the arkose. 

Several other outcrops of quartz porphyry occur within the band-like 
area of Timiskaming sediments and hold positions that might be considered 
to indicate that the porphyry was contemporaneous with or intrusive into 
the sediments, but in view of the relations observed to hold at the above­
mentioned locality where the actual contact of the porphyry and sedi­
ments is visible, it is considered that all these bodies of igneous rock are 
older than the S'ediments. The porphyry outcrops are elongated parallel 
to the axis of the synclinal area of Timiskaming strata and it is thought 
that the positions of the porphyry exposures indicate that the igneous rock 
and the overlying sediments have been closely folded and that erosion has 
laid bare the porphyry along the axes of minor anticlinal folds . 

The red feldspar porphyry and the quartz porphyry are presumably 
closely related in origin and date of formation. Some of the masses of 
these rocks are narrow, elongated dyke-like, but the main body of the 
red feldspar porphyry is broad. Though most of the occurrences lie along 
the axial part of a major syncline, some lie a considerable distance to the 
north. It may be that the large_ body of red feldspar porphyry is a sill 
or a: flow which lay towards the summit of the Keewatin and that the 
smaller bodies are dykes or small stock-like bodies. In any case a seem­
ingly unavoidable conclusion is that the porphyry masses are younger 
than the bulk, if not all, of the more usual Keewatin volcanics. 

TIMISKAMING SERIES 

The sedimentary rocks in the area, which are tentatively correlated 
with the Timiskaming, are well exposed along the east-west centre lines of 
Destor and Duparquet where they form a band ! to 1 mile wide that 
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extends from within t mile of Duparquet lake to the Makamik road. East 
of the road the sediments occupy two isolated areas which lie north of the 
centre line of Destor township and which are exceptionally well exposed 
because of a recent fire that swept across eastern Destor. The series con­
sists of conglomerate, slate, and arkose. 

In addition to the strata just mentioned there are various occurrences 
of coarse conglomerate which appear to be older than the bulk of the 
Timiskaming strata and which are, so far as known, everywhere intimately 
associated with the supposedly pre-Timiskaming feldspar porphyry and 
quartz porphyry. The area of these conglomerates has not been separately 
distinguished from those occupied by the main body of Timiskaming 
strata. 

Red Feldspar Porphyry Conglomerate. The red feldspar porphyry 
body lying east of Duparquet lake, at one locality at its eastern termina­
tion, grades imperceptibly along its southern edge into a conglomerate 
composed largely of boulders of the same porphyry. These boulders vary 
in shape from angular to well-rounded, and reach a maximum diameter 
of 9 feet. The interstitial material is composed of small, more or less 
rounded pebbles of fine-grained porphyry, greenish rhyolite, and some 
pebbles of an indeterminate composition, probably andesite, and the whole 
conglomerate is very tightly cemented together. Many of the smaller 
interstitial pebbles are sheared and in this respect the rhyolite or greenish 
pebbles have suffered the most and in many instances are drawn out so 
that they are hardly recognizable. The strike of the schistosity varies 
from north 62 degrees east to north 84 degrees west. 

The different kinds of boulders and pebbles above one inch in diameter, 
in a number of separate outcrops, were counted. By multiplying the 
number of fragments of each variety by the square of the average diameter 
of the type, a numerical figure is obtained by means of which the relative 
proportions of each rock constituent of the conglomerate is indicated. The 
following table gives the results of two of these determinations, in the first 
the outcrop measured 5 by 2.5 feet, in the second 8 by 2 feet. 

Type of rock Number Average Proportion 
of boulders diameter of area 

Inches 
Red feldspar porphyry ... . . . ...... . .. . .. . . . . . . .. . . . . . . ... . 34 2·5 212 ·5 
Fine-grained red feld spar porphyry ............. . .......... . 6 1·0 6·0 
Rhyolite ......... . .. ..... . . . ........ ... . . . .. . . . ... . . ... .. . 5 l·O 5·0 

Red feldspar porphyry .. . . ... . ...... .... . . . . .... . ........ . 50 6·0 1,800·0 
11 1·5 24·75 
15 2·0 60 

Fine-grained red feldspar porphyry .. ............... ... . ... . 
Andesite .... . ........ . ..... ........ . . . ... .. . . ... .... . .... . 
Rhyolite . . .. ... ... . .. ... .... ... . ...... . . . . . . . . .... . . . .. .. . 7 1·0 7 

The positions of all the observed outcrops of this conglomerate relative 
to the nearby outcrops of the red feldspar porphyry and the other Timis­
kaming strata are ·Shown on the accompanying Figure 3. The contact of 
the feldspar porphyry conglomerate and the narrow band of slaite to the 



94c 

south strikes approximately east and west anld dips 70 degrees south. The 
width of the feldspar-porphyry conglomerate varies considerably within 
short distances. This variation is probably the result of original irregular 
deposition, but may be in part due to the close folding of the rocks such 
as is required to explain the relations in the eastern part of the area rep­
resented by the figure . Possibly the structure has been further complicated 
by faulting. 

Quartz Porphyry Conglomerate. Associated with some of the bodies 
of quartz porphyry outcropping within and near the body of Timiskaming 
sediments is a conglomerate formed largely from disintegration products 
of the porphyry and similar in this respect to the red feldspar porphyry 
conglomerate described previously. 

This quartz porphyry conglomerate is composed of angular to well­
rounded boulders of various sizes up to 3 feet in diameter. Over a num­
ber of different areas, each about 30 square feet, on an outcrop near the 
Makamik road, a count of the different varieties of rocks· making up the 
conglomerate was made and an average of the results is given below. 
The square of the average diameter multiplied by the number of boulders 
of a particular type of rock gives a numerical figure which indicates the 
relative proportions of each constituent. 

Type of rock Number Average Proportion 
of boulders diameter of area 

Inches 
Quartz porphyry ............ .. . . . .. .. . .. . .. . .. .. .. ... . ... . 63 5 1, 575· 0 
Andesite ... . ........... . ...... . .. ... .. ..... ... . .. .. .... .. . 34 2·5 212·5 
Rhyolite . ... . . .............. .. .. . . . ........ . . ... . ... ... .. . 6 1 6·0 
Pea-green rock ... ... . .......... . . ........................ . 8 1 8 ·0 

The pale green rock is dense and the pebbles of it on weathered sur­
faces are very conspicuous owing to their pea-green colour. They are pos­
sibly rhyolite. The larger boulders of quartz porphyry tend to be more 
angular than those formed from either andesite or rhyolite. The size and 
degree of angularity of the boulders decreased from north to south across 
the outcrop 300 feet wide on the Makamik road. The matrix amounts 
to approximately 1 per cent of the volume of the rock and consists of a 
heterogeneous mixture of more or less angular grains of quartz and feld­
spar and particles of rhyolite, andesite, and dense, fine-grained material, 
possibly fragments of fine-grained volcanic rocks. A large number of 
nodules of pyrite are present. These are commonly i inch in diameter 
and break out readily from the rock, as many are surrounded by a thin 
layer of calcite. The pyrite nodules are restricted to the matrix. The 
oxidation of these nodules where they are particularly abundant has pro­
duced a gossan a few inches thick. 

Besides the exposure on the Makamik road ! mile south of -the east­
west centre line of Destor township, this conglomerate was also found 
~mile west of the Destor-Duparquet boundary at the southern edge of the 
band of Timiskaming sediments, and occupying a position with respect to 
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the later sediments similar to that of the red feldspar porphyry conglom­
erate Dn the north. The cDnglomerate of the exposure grades southward 
into normal quartz pDrphyry withDut any visible sharply-defined boundary 
between the twD rocks. On the edge of the exposure a shallow gully 20 feet 
wide separates the qua!'tz porphyry conglDmerate from a band of s<late 100 
feet thick. This slate to the north is overlain by normal Timiskaming 
conglomerate which exhibits no schistosity. The boundary between the 
slate and normal conglomerate strikes north 80 degrees east and dips 60 
degrees north. 

The intimate association of these bodies of "porphyry" conglomerate 
with the masses of porphyry and the large sizes of many of the constituent 
boulders suggest that the conglomerates are somewhat abnormal as 
regards their mDde of origin. Though the few known occurrences seem 
intimately associated with the Timiskaming sediments, it may be that the 
" porphyry" conglomerates are considerably older. If the bodies of 
porphyry have been preserved because they developed in or near the 
surface of the ordinary Keewatin volcanics, it may have been that the 
"porphyry" conglomerates were once as widespread as the porphyry and 
that they developed in situ; later on before the main phase of Timiskaming 
sedimentation developed, the blanket of "porphyry" conglomerate may 
have been largely destroyed by erosion, so that only the remnants were 
buried beneath, and preserved by, the main Timiskaming sediments. 

Slate. The slate is dark brown, grey, or black, fine grained, usually 
very fissile, and forms a band which varies in width from 15 to 100 feet. 
It was traced almost continuously for li miles along the northern contact 
of the series near the centre of Duparquet township. It also outcrops on 
the Destor-Duparquet boundary and 1again on the Makamik road. 'This 
latter Dccurrence is unusual in that here the slate shows distinct banding. 
The bands consist of very fine, dark green argillite t to 1! inches thick, 
alternating with coarser, even-grained, dark grey argillite ! to lt inches 
thick. The bedding strikes north 25 degrees west and dips vertical. Slaty 
cleavage striking north 55 degrees west has been developed in the finer­
grained bands; the coarser-grained layers have remained massive though 
they possess a tendency to break at right angles to the bedding. On the 
Berner-Bachmann claims at the southern contact of the sediments slate 
outcrops i mile west of the Destor-Duparquet boundary. 

Arkose and Conglomerate. The great bulk of the series consists of 
coarse arkose, grading in places into quartzite, and a distinctive and easily 
recognized CDnglomerate usually interbed-ded with the arkose to such an 
extent that the two rocks could not be separately mapped. 

The arkose has an unusually even grain of -lo inch diameter, or less. 
Its high quartzitic content is apparent on a fresh surface from the large 
number of minute, glassy grains of quartz that can be readily recognized. 
Oxidation has penetrated in most cases at least t inch deep; the light 
brnwn colour produced is in strong contra.'3t with the light grey or olive­
green of the fresh surface. 

Under the microscope the arkose shows angular fragments of quartz 
and a few, relatively fresh, feldspar grains all of very uniform size but 
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never tightly packed together. The fragments of quartz and feldspar are 
enclosed in a much altered matrix consisting of an intimate mixture of 
minute grains and flakes of kaolin, sericite, and calcite, and shreds of 
chlorite, all forming a dusty aggregate. The quartz fragments did not 
show strain shadows in the thin section examined. 

· The conglomerate forms about three-fourths of the sedimentary series 
and is everywhere characterized by the uniformity of its constituents as 
regards both shape and aggregate composition. The boulders and pebbles 
are invariably well rounded and very commonly, in outline, they are sym­
metrical, flattened ellipsoids with the long axis, the shorter axis, and the 
thickness in the ratio 10:8:3. The matrix of the conglomerate is identical 
with the arkose described above. 

A wide range of rock types may be represented in a small outcrop, 
but it is very likely that other outcrops at widely separated points will 
contain practically the same number and kinds of rocks. The following 
table represents the results of a series of examinations made in order to 
give an approximate proportion of the different kinds of rock types in the 
conglomerate. The square of the average diameter multiplied by the 
number of pebbles gives a numerical figure which indicates this relative 
proportion. 

Type of rock Number Average Proportion 
of pebbles diameter of area 

Inches 
Andesite . . . ..... . .. . .... . .... . . . . . . . . . . . . .. . . . . . . . . . . . .. . 51 2 204 
Fine-grained volcanics . .... . . ... .. . . ............. . ..... . .. . 46 1·5 103·5 
Syenite . ........ . ........ . .... . .. . . . . . .. . ........... . .. . . 9 3 81·0 
Granite .. . ... . . . ...... . . . . .. . .. . . .. .. . .. . . .. . . . . . . .... . . . . 7 3 63·0 
Diorite ... . . ........ . ......... . . .. .. . ...... .. . . .. . .. . . . .. . . 9 1·5 20·25 
Feldspar porphyry . . . ... . .. . .. . .. . . . ... . .... .. ....... .. . . . 6 1 6·0 
Quartz . . ... .. ... . .. . .. . .. . .. .. . .. . . . . . .. . . ... . . . .. . . .. .. . . 3 1 3 ·0 
Jaspi!ite (red ) .... .... . .. . ..... . . . . . . .. . .. .. . .. .... . . . .... . 2 0·5 0·5 

The largest boulder found in the conglomerate is of syenite and 
measures 18 inches in length. The average size of the pebbles in the 
conglomerate does not exceed 4 inches in diameter. 

The attitude of the strata varies considerably, lbut generally the strike 
is between north 90 degrees east and north 75 degrees west and the angle 
of dip within 5 degrees of vertical, though in one case a dip of 60 degrees 
was 0 1bserved. 

The matrix and a few of the softer pebbles of volcanic origin are 
locally sheared, but, with the exception of the most easterly exposure, the 
series as a whole shows remarka;bly little schistosity. In this easterly 
outcrop where the conglomerate pinches out it is highly schistose, and the 
greater number of the pebbles have been drawn out and mashed beyond 
recognition. An unusual feature is the absence of red jaspilite pebbles and 
the presence of a few bright green, sheared pellbles which were not noted 
elsewhere in the areas. 

The correlation of the slate, arkose, and conglomerate with the 
Timiskaming is based upon: (a) the close infolding of the sediments with 

28737-7! 
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the Keewatin; (b) the lithological similarity of these sediments to the 
Timiskaming sediments lying to the west in Ontario, in Harker, Beatty, 
and German townships, and at Por.cupine; Ge) the appearance of a slight 
unconformity between the Keewatin volcanics and the sediments. 

Structural Relations. Wherever ithe attitude of the flows could be 
accurately determined, north of the Timiskaming sediments, the tops of 
the flows faced south and the flows themselves were in many places 
overturned as much as 15 degrees in that direction. FavouraJbly exposed 
outcrops to the south of the sediments are few and consequently the deter­
minations there ·are not as precise; nevertheless, wherever examined, all 
evidence obtained indicated that the flows here face north. The structure 
of the area is then synclinal with the major axis lying approximately along 
the east-iwest centre lines of Duparquet and Destor townships. It is very 
probable that this synclinal structure is continued eastward into Aiguebelle 
along the same axial direction, but to the wes·t in Hebecourt the structural 
geology is relatively unknown, except that there the flows have the same 
general strike as elsewhere in the area. · 

That an unconformity exists between the Keewatin and the overlying 
sediments is shown by the " porphyry " conglomerates which were formed 
mainly from products of disintegration of porphyries which are considered 
to be younger than the bulk, if not all, of the more usual Keewatin 
volcanics. The " porphyry " conglomerates lie at the !base of the Timaska­
ming strata and thus show that a period of erosion and denudation occurred 
between the Keewatin and the deposition of the more normal type of 
Timiskaming sedimentation. 

PRE-HURONIAN INTRUSIVES 

Older Gabbro. Masses of coarse-grained gaibbro occur around Dupar­
quet and Hebecourt lakes and also north of these lakes. The gabbro is 
similar in all respects to that mapped and fully described by W. F. Jamesl 
and H. C. Cooke2 in the two map-areas to the south. An interesting 
feature, emphasized by this year's mapping, is the extension northward of 
these irregular bodies of galbbro more or less adjacent to a line drawn from 
the north end of Opasatika lake to the mouth of Abitibi river. 

The gabbro was dbserved on the shores of the lakes to 1be intrusive 
into rthe older volcanics and Cooke found that the gabbro is cut by syenite 
porphyry. In the Abitibi-Night Hawk gold area3 to the west the gabbro 
is cut by quartz feldspair porphyry and serpentine. In Destor map-area 
the Timiskaming sediments were nowhere found to :be cut by gahbro, 
although in eastern Destor coarse-grained gablbro is exposed at two places 
between the Timiskaming strata and the Keewatin volcanics. The contact, 
if such exists, between the Timiskaming sediments and the gab bro is buried 
by drift and, therefore, it is impossible to determine definitely the age of 
the gabbro here. Mr. Cooke has considered it to be post-Timiskaming on 
the following evidence " . . . the older gabbro stands up in dykes having 

1 James, W. F.: Geol. Surv., Canada, Sum. Rept. 1922, pt. D, p. 87. 
2 Cooke, H. C.: Geol. Surv., Canada, Sum. Rept, 1922, pt. D, p. 52. 
8 Ont. Bureau of Mines, vol. XXVIII, pt. 2, p. 31. 
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steep or vertical contacts wherever observed, which is strongly suggestive 
of intrusion after the folding of the area was completed, in which case the 
older gabbro would be post-Timiskaming. Tentatively it has been placed 
as the oldest member of the group of intrusives that were intruded after 
the folding of the Timiskaming series."1 

Peridotite. A dark green or black, coarse-grained, massive rock in­
trudes the Keewatin volcanics 1:\- miles east of the centre of Destor township 
and a smaller body of somewhat similar rock, intrusive into both the 
volcanics and pre-Timiskaming intrusives, is exposed on the Makamik road 
near reference plate 42. The larger mass extends for t mile east and west 
along the centre line and is a'bout i mile wide. The rock weathers white 
and on a weathered surface many small, silvery white threads and veinlets 
of asbestos, up to t inch in width, are visible ramifying throughout. 

A microscopic examination shows that the rock consists, almost entirely, 
of serpentine secondary after olivine. The serpentine presents a typical 
mesh-structure and the numerous rediating cracks traversing it are filled 
with secondary magnetite. Only one of the two thin sections examined 
contained a little augite which occurred interstitially around a number of 
former crystals of olivine. The augite is remarkably fresh and unaltered, 
though the cracks in it are filled with secondary magnetite. This iron 
ore has ·come very probably from the alteration of the olivine rather than 
from decomposition of the pyroxene. The peridotite :in its former unaltered 
condition resembled most closely a wehrlite in composition. 

In northeastern Ontario, from a number of localities more or less in 
the same latitude, many bodies of serpentine have ibeen reported and their 
description is identical with that of the serpentine from Destor. As the 
peridotite has been generally considered to be older than the granite in 
these areas, and as there is no information in the Destor map-area regarding 
its place in the sequence of igneous activity, it has been assumed as older 
than the granite of northern Destor and Duparquet and younger than the 
older ga'bbro which it cuts in Ontario. 

Granite. The southern edge of a large batholith of granite, extending 
one mile southward into the area, lies along the northern boundary of the 
townships of Destor and Duparquet for a distance of 10 miles. The granite 
is massive, medium to coarse in grain, and, megascopically, white feldspar 
and abundant quartz can be identified. 

Microscopic examination shows that all tJhe quartz grains contain 
innumerable small gas cavities. The feldspar consists of orthoclase and 
plagioclase, the composition of the latter as determined by its angle of 
extinction is approximately Ab85 An15 . Alteration of the orthoclase has 
been particularly intense and it is now almost wholly composed of an 
aggregate of dusty kaolin and flakes of sericite. The plagioclase also con­
tains a multitude of minute flakes of white mica. Chlorite and penninite 
have been developed after the former primary ferromagnesian constituents 
whkh, from the outline and form of the alteration products, were probably 

1 Geol. Surv., Canada, Sum. Rept. 1922, pt. D, pp. 53. 
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biotite. Some large grains of epidote are associated with the chlorite and 
a few are scattered separately throughout the feldspars. A Rosiwal 
analysis gave the following approximate composition for the unaltered 
rock: quartz 46·5; orthoclase 33·6; plagioclase 18·5; biotite 1 ·4. 

In adjacent areas to the west, and ,especially around lake Abitibi, large 
exposures of granite occur and these intrusions are considered to be con­
temporaneous with, or slightly later than, the pre-Huronian folding and 
mountain building. Since the granite in Destor map-area is probably part 
of the same batholithic intrusion it has been placed in the time scale near 
the close of the pre-Huronan period. 

Extending from lake Lois to within 3 miles of Abitibi river there is a 
zone of highly sdhistose rocks forming a contact aureole around the southern 
edge of the granite. This zone is separated from the massive Keewatin 
volcanics by a drift-covered area and wherever either type of rock is 
exposed it has its own distinctive characteristics and no gradation between 
the two was found. 

The contact zone is typified by its extreme sohistosity, its peculiar 
whitish weathered surface, and the numerous white quartz stringers and 
veins that have been introduced subsequent to the shearing. In places the 
rock resembles a closely sheared quartz porphyry similar to the pre-Timis­
kaming quartz porphyry described above. Eisewhere the zone, apart from 
the quartz veins, is composed of highly metamorphosed Keewatin rocks; 
tuffs, breccias, and flows. 

Some of the quartz veins are reported to contain masses of pyrite, 
chalcopyrite, and galena, but little such mineralization was observed. 

Quartz and Feldspar Porphyries and Peg matite. Fine-grained quart~ 
porphyry intersects the granite near its southern margin. The porphyry is 
composed of small, glassy phenocrysts of quartz about 1 mm. in diameter, 
scattered in a dense, aphanitic, light grey groundmass. A similar porphyry 
intrudes the Keewatin volcanics as large, irregular masses about 5 miles 
south of lake Lois. 

'I'he porphyry where it cuts the granite is in places cut by dykes of grey 
feldspar porphyry which shows many white phenocrysts of feldspar, square 
or tabular in outline, lying in a fine-grained matrix. Microscopic exami­
nation shows that the groundmass consists of small feldspar laths and that 
the rock as a whole is very highly altered to kaolin, sericite, chlorite, and 
carbonate. 

Irregular masses of milky white quartz a.re found in many places in the 
granite, and a stringer east of the Makamik road on the northern boundary 
of Destor township carried a few large plates of molybdenite up to ~ inch 
in diameter. 

Lamprophyre . A few lamprophyric dykes occur in eastern Destor and 
in Aiguebelle. Megascopically, they are medium-grained, dark grey in 
colour, and are characterized by innumerable shining phenocrysts. Micros­
copic examination of one of these dykes, which cuts the fine-grained quartz 
porp·hyry, shows that these phenocrysts are idiomorphic crystals of ;augite, 
predominately lath-like in outline. The small amount of interstitial 
material is composed of very basic feldspar which has a 1high index of 
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refraction and a low double refraction. Biotite, now wholly altered tb 
chlorite and penninite, had been present in minor amounts. The other 
alteration products are epidote and carbonate. A few grains of fresh 
apatite are scattered widely throughout tJhe rock. 

These basic dykes may be classed as augite camptonites, and, since 
they cut the fine-grained quartz porphyry, they represent an end product 
of the pre-Huronian igneous activity in the area. 

ECONOMIC GEOLOGY 

Prospecting in the area has been largely confined to tJhe contact zone 
south of the granite, and adjacent to the band of Timiskaming sediments in 
the townships of Destor and Duparquet. Elsewhere in the area <the 
volcanics are massive and it is improbable that these areas of relatively 
unaltered rocks would repay prospecting. The writer did not make a 
detailed examination of the various properties and the following is simply 
a record of the more important claims, and their general geological relation­
.ships. 

BEATTY CLAIMS 

John Beatty has been actively interested in the area since 1910 and at 
present holds a number of claims adjacent to Duparquet lake. Of tJhese, 
island 25 in Duparquet lake and a group of claims east of the lake along the 
east-west centre line of Duparquet township are briefly described below. 

(1) The southern half of is:l.and 25 is composed of coarse-grained 
gabbro which is intruded by a number of very fine-grained basic dykes. 
Near the southwest corner of the island one of these dykes 3 feet wide has 
been offset along a number of faults with a maximum throw of 10 feet. In 
a distance of 125 foet seven faults whose strikes vary from north 75 degrees 
west to north 20 degrees west, cut this dyke. Basic volcanic rocks now 
highly schistose form tJhe northern part of the island and it is in these 
sheared and altered Keewatin volcanics that i:lhe values are found. The 
main sheared zone is mineralized with quartz, pyrite, and chalcopyrite, and 
in addition the basic volcanic rocks have been highly ·Carbonatized. Free 
gold can be panned from the soft, surface-weathered products. Test pits 
and cross-trenching have exposed the sheared zone at different points on 
the island. The sheared zone strikes north 15 degrees west and has a steep 
southerly dip. 

(2) The claims lying north of the east-west centre line in Duparquet 
township are about i mile east of Duparquet lake. They are situated 
upon the western end of a large mass of red feldspar porphyry. 'Phis 
porphyry is pre-Timiskaming in age and it was probably intruded into the 
Keewatin formation, though its intrusive nature can only be inferred from 
its large size. The contact with the. volcanic rocks to the north is buried 
beneath a valley which extends along the northern edge of the porphyry and 
on the south the porphyry, where observed, is in ·oontact with the Timis­
kaming sediments. The porp'hyry contains a large number of phenocrysts 
of feldspar up to 1 inch in diameter scattered more or less irregularly in a 
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matrix whidh, under the micl'oscope, is found to be composed of a felted 
aggregate of small plagioclase and orthoclase laths which have indistinct 
outlines and are generally much altered. All the phenocrysts are clouded 
with kaolin and flakes of sericite and by oil immersion of the least altered 
crystals their composition was found to be approximately that of anortho­
clase. 

The porphyry has been extensively sheared and shattered, presumably 
by the pre-Huronian folding movements. Later silification and minerali­
zation have occurred along two main shear zones, each about 30 feet in 
width. The direction of sohistosity in the most northerly shear zone is 
north 55 degrees east and in the other it varies from north 75 degrees east 
to north 80 degrees west. The mineralization consists of very minute grains 
and crystals of pyrite disseminated throughout the mass of the silicified rock. 
Near the eastern side of the claims there is a vein of white quartz, 30 inches 
wide, which also carries finely disseminated sulphides. 

These claims were under option in 1924 to the Victoria Syndicate 
which did about 5,000 feet of trenching and sank a number of test pits. 

BERNER-BACHMANN CLAIMS 

This group of claims is situated in Duparquet township adjacent to the 
eastern boundary, in ranges IV and V about i mile north of Destor lake. 
A camp was built in 1924 and a staff of ten men were employed for twelve 
months doing exploratory work on the property. A series of cut lines were 
run at intervals of 200 yards and were used as base-lines from which the 
claims could be systematically prospected. Coarse glacial drift ·Covers a 
large part of the bedrock and the rock outcrops are mostly smalli ·and 
isolated. The major part of the work on the claims has been confined to a 
band, ! mile wide and t mile long, extending west from reference plate 16 
on the eastern boundary of Duparquet township. A total of 8,500 feet of 
trenching has been done at different places across this band. 

The oldest ·rocks consist of higihly metamorphosed Keewatin basalts 
which are usually very schistose. Ellipsoidal structure is not common and 
the pillows are small. A structural determination on the attitude of the 
flows indicated that the upper side faces towards the north. Quartz 
porphyry of pre-Timiskaming age is abundantly exposed on the claims and 
at one contact with the basalt the quartz porphyry showed a chilled margin 
t inC!h wide. The porphyry is typically light olive-green in colour andl a 
large number of conspicuous glassy p'henocrysts of quartz up to ! inch in 
diameter are scattered in an aphanitic groundmass. In a number of places 
the porphyry is schistose, but this condition is unusual as it is characteristi­
cally massive. The grey feldspar porphyry exposed in several outcrops is 
considered a differentiation phase of the more widespread quartz porphyry, 
because, in addition to the large number of white feldspar crystals·, it con­
tains in many places numerous, laTge, glas..c::y phenocrysts of quartz, and with 
the increase in percentage of these quartz crystals it grades into the normal 
quartz porphyry. In addition to the quartz porphyry the volcanics are 
intruded by red feldspar porphyry in the form of small dykes and irregular 
masses. This resembles somewhat the red feldspar porphyry exposed north 
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of the band of Timiskaming strata and may also be pre-Timiskaming in 
age. It has not been found either in contact with the quartz porphyry or 
the Timiskaming sediments on these claims. 

The quartz porphyry described above is intruded by dark green 
peridotite similar to that exposed on the Makamik road. The peridotite 
is now wholly altered to serpentine and carbonate and in addition has been 
shattered, and the small, irregular cracks so produced are filled with ser­
pentine. Near the western part of the claims the quartz porphyry is cut 
by a light reddish-grey rock which contains a large number of small flakes 
of mica and a few phemJcrysts of pinkish feldspar. Under the microscope 
the rock 1 is found to be very highly altered; chlorite has replaced the mica, 
and the feldspar crystals and the matrix have been largiely altered to 
sericite and carbonate. 

A part of the band of Timiskaming sediments extends across the 
northern part of the claims and the strata include a small area of basal 
" quartz porphyry " conglomerate overlain by slate, arkose, and conglo­
merate. Several bodies of quartz porphyry are exposed on these claims, 
within the area of Timiskaming sediments, but these bodies are considered 
to be older than the sediments. The porphyry outcrops are elongated 
parallel to the axis of the synclinal structure of the Timiskaming strata, 
and it is thought that the positions of the porphyry exposures indicate that 
the igneous rock and the overlying sediments have been closely folded 
and that erosion has laid bare the porphyry along the axes of the minor 
anticlinal folds. 

The mineralization on the claims occurs in a number of shear zones, 
presumably by faulting, and disseminated throughout the red feldspar 
porphyry. Work on the claims in 1925 was being largely concentrated in 
three localities; one adjacent to the Destor-Duparquet boundary about 
i- mile south of reference plate 16, a second 3,000 feet west of reference 
plate 16, and a third about 2,000 feet farther west. 

In the first-mentioned zone of operations the geological conditions 
are very irregular and poorly defined. The zone consists mainly of sheared 
and carbonated Koowatin lavas intruded by small masses of red feldspar 
porphyry. The porphyry is mineralized with minute crystals of pyrite dis­
seminated evenly throughout the rock and the presumption, therefore, is 
that this porphyry has caused the mineralization of the lavas, because the 
quartz porphyry exposed elsewhere on the claims does not carry any 
sulphides. 

The mineralization of the lavas took place in two distinct stages; the 
first comprised the deposition of fine to medium-grained pyrite as coat­
ings on the slippage planes. This su.lphide mineralization was followed 
by a shattering of the rock and the formation of cracks up to -h inch in 
width in which quartz, carbonate, and firmly crystalline specular hema­
tite were deposited. 

The second locality, 2,000 feet north of the camp, is somewhat simpler 
in detail. It consists principally of a shear zone, 100 feet wide, in Kee­
watin basalts which have been very intensely carbonated and in places 

l The rock is a minette, possibly a differentiate of the red feldspar porphyry. 



104c 

coloured bright green by small flakes of chrome mica; small stringers of 
milky white quartz are also abundant in the carbonated zone. The shear 
zone is intruded by small dykes of red feldspar porphyry and a large 
mass of the same porphyry lies to the south and is separated from the 
shear zone by 200 feet of glacial drift. Sulphide mineralization of the car­
bonated lavas is not md.ensive, though in places there are disseminated 
crystals of pyrite. 

The third area of operations lies one mile west of reference plate 16 
on the Destor-Duparquet boundary. Here, trenching has exposed Kee­
watin volcanics intruded by quartz and red feldspar porphyries (not in 
contact with each other) and a body of minette which cuts the quartz 
porphyry. There is a carbonated zone in which chrome mica and white 
quartz are abundant. A little sulphide mineralization has taken place in 
both the carbonated zone and in the relatively unaltered dark green vol­
canic rocks. The red feldspar porphyry as elsewhere on the claims. con­
tains finely disseminated pyrite. 

No values were reported to occur in the sediments which lie in the 
northern part of the claims. 

BROOKBANK CLAIMS 

Adjoining the Berner-Bachmann property on the east, in Destor 
township, are a group of claims upon which considerable work has been 
done since 1923. During the spring of 1925 the claims were diamond 
drilled and large tonnages of low-grade gold ore are reported to have been 
blocked out. 

The geological relationships here are similar to those occurring on the 
Berner-Bachmann claims. The rocks consist of sheared and carbonated 
Keewatin volcanics intruded by quartz and red feldspar porphyries. 
Timiskaming sediments are exposed near the northern boundary of the 
claims, but these sediments are not mineralized. 

KELLAR CLAIMS 

This group of claims lies at the centre of Duparquet township 1 ~ miles 
north of Duparos lake. A camp was built in the autumn of 1924 and some 
stripping done north of reference plate 3 on the east-west centre line. 

The large mass of red feldspar porphyry exposed east of Duparquet 
lake pinches out on these claims and is cut by a network of narrow, reticu­
lating veinlets of milky white quartz. The porphyry in the vicinity of 
these stringers of quartz has been highly altered by metasomatic action 
and impregnated with a few small crystals of arsenopyrite. The quartz 
has been in part replaced by finely •crystalline galena and tetrahedrite, 
intimately intergrown. Small, irregular grains of chalcopyrite and stains 
of malachite and azurite are occasionally found. The mineralized stringers 
are said to contain high gold values. 
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CALUMET ISLAND, PONTIAC COUNTY, QUEBEC 
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INTRODUCTION 

Calumet island is situated in Ottawa river about 58 miles north­
west of Ottawa. Campbells Bay, a village on the north shore -0f the river 
on the Waltham branch of the Canadian Pacific railway, is the railway 
station nearest to the island. From there a 4-mile wagon road runs south 
to the village of Bryson where a bridge connects the mainland with the 
island. A ferry plies between Campbells Bay and Calumet village, and 
another between Fort Coulonge and the northeastern end of the island. 

The eastern channel of the river, called the Calumet channel, is navi­
gable to Bryson. Above Bryson this channel is broken up by numerous 
falls, and, during the &ummer of 1924, an hydro electric plant was under 
construction at Grand Calumet falls . The western channel is very rough, 
and is well named the Rocher Fendu river, for th:e Wrhole ·channeil is a 
succession of falls and rapids. 

The island supports a farming population of about 1,200, chiefly o:f 
French and Irish descent. Because of the distance from markets, grain is 
the chief product raised. The east-central part of the island is the most 
productive. 

A lead-zinc deposit occurs on the southwestern part of the island and, 
chiefly for the purpose of examining this mineral occurrence, the writer 
spent the field season of 1924 investigating the geology of the island. The 
earliest geological reference to Calumet island was made by Sir William 
Logan who, in 1845, made a reconnaissance along Ottawa river between 
Ottawa (then Bytown) and lake Timiskaming, and later published his 
data in the Report of Progress for 1845-46, Geological Survey, Canada 
(1847). Short paragraphs on the zinc production of Calumet island are 
contained in the reports of the Division of Mineral Statistics and Mines, 
in the annual reports of the Geological Survey between 1892 and 1902. 
In 1908 there were published a report and mapl by R. W. Ells, dealing 

1 "Report on the Geology and Natural R esources of the Area Included in the Northwest Quarter­
Sheet, No. 122, of the Ontario and Quebec Series, Compris ing Portions of the Counties of Pontiae, 
Carleton, and R enfrew"; Geol. Surv., Canada (1908). 
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with the geology of a large region of which Calumet island is a part. In 
1916 a description of the lead and zinc deposit of Calumet island was given 
by W. L. U glow.1 

PHYSICAL FEATURES 

The major axis of the island runs north for 5 miles, then swings north­
west for 6 miles, making a total length of 11 miles. The average width 
is about 4~ miles. 

The southern end, except for a square mile of sandy plain in the 
southwestern part, is a rocky ridge called " The Mountain " by the local 
inhabitants. This ridge rises 250 to 300 feet above the river and extends 
north for 5 miles to about the centre of the island where it slopes under n 
mantle of soil. This soil-covered area is good farming land for a distance 
of 2 or 3 miles north. Farther north a deposit of sand lies at the surface 
and forms a sand-plain which occupies about 8 square miles of the northern 
part of the island and supports a young growth of jack-pine. 

The eastern side of the central ridge, in the southern part of the 
island, slopes smoothly down to Calumet channel, but 4 miles north the 
foot of the ridge swings into the island, leaving flat farming land about a 
mile wide between the ridge and the river. The western edge of the ridge 
is a steep scarp which for a distance of 5 miles north of the southern end 
of the island follows the shore of Rocher Fendu channel. Beyond this, at 
the widest part of the island, the scarp jogs east for a mile and then runs 
a little west of north. The area between the scarp and Rocher Fendu chan­
nel in this northern part of the island is low ground covered by a dense 
growth of bush and trees, and cut up by rock ridges and knobs between 
which lie swamps, bogs, marshes, and lakes. 

The maximum difference in elevation exhibited on the island is about 
300 feet. The lowest point lies in the southwestern part of the island and 
has an elevation of about 260 feet above mean sea-level. The average 
height along the axis of the main ridge is about 550 feet. 

GENERAL GEOLOGY 

GENERAL STATEMENT 

Calumet island is mainly underlain by Precambrian rocks consisting 
of three main types: limestone, amphibolites derived from gabbro ·and 
diorite, and granite. In the northwestern part of the island is a small area 
floored with horizontal Ordovician sediments: sandstone, shale, and dolo­
mite. 

The oldest rocks are Precambrian limestones which with narrow, 
intercalated beds of impure limestone, outcrop here and there in isolated 
patches. These sediments are cut by sills, dykes, and other bodies of 
diorite, hypersthene diorite, hypersthene gabbro, and quartz gabbro which 

1 "Lead and Zinc Deposits in Ontario and in Eastern Canada"; Ont. Bureu of Mines, vol. XXV, 
pt. 2, pp. 5-7. 
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outcrop over more than half of the southern part of the island. In most 
places the gabbro-limestone contacts are sharp, but in some places the 
limestone and gabbro have formed a hybrid rock consisting chiefly of 
hornblende, scapolite, apatite, feldspar, and a little carbonate. These rocks 
have been folded and faulted, and the folding is very intricate in places. 
The major structure, however, has a prevailingly northeast strike with a 
southeast dip. Regional metamorphism has recrystallized the limestone 
to a coarse-grained marble, the gabbro and diorite to ·amphibolites. 

A pegmatitie, potash-granite magma has intruded this folded and 
contorted series of rocks. It crystallized to a coarae-grained, porphyritic, 
alkaline granite which now occupies about a third of the northern part of 
the island. During stages of the crystallization of the granite, solutions 
penetrated the country rock where they reacted on the limestone to form 
a complex suite of contact minerals. In the amphibolites there was formed 
in places an intricate network of dykelets and lit-par-lit injection gneiss, 
and the mineral grains of the amphibolite were in part replaced by micro­
cline and quartz. Granite pegmatite dykes cut the granite and intruded 
rocks; quartz-tourmaline veins and sulphide deposits were formed; and, 
last of all, was the formation of lamprophyre dykes. 

1Subsequently the region was subjected to erosion and by Ordovician 
time was reduced to a physiographic state very similar to the one in which 
it is now found. In the early Ordovician sea, Chazy grit, sandstone, dolo­
mite, and shale, were laid down. These sediments, later subjected to ex­
tensive erosion, are now represented by one small patch in the northern 
part of the island. 

The events of Pleistocene glaciation are indicated by glacial depositS 
which in places form small eskers. Glacial striai trend about south 30 
degrees east. During the Champlain epoch the area was submerged and 
thinly laminated beds of sand, silt, and clay were laid down. 

Table of Formations 

Champlain ... . . ..... . .. . ...... . Clay, silt, sand 
Quaternary ........ 

Glacial epoch ...... . ... ... .. ... Gravel, sand, boulder clay 

Palreozoic .......... Chazy (?) .......... . . ... . ...... Finely laminated, gri'tty shale; 
dolomite; grit, sandstone 

hard, grey 

Lamprophyre dykes 
Pegmatite dykes 
Granite 

Precam brian ....... 
Buckingham series ............. Diorite, gabbro, norite; 

chiefly 
now amphibolites 

Grenville series ... ... . . .. ...... Grey limestone, impure calcareous beds 

GRENVILLE SERIES 

The oldest group of rocks found on Calumet island belong to the 
Grenville series and consist of light bluish-grey and white limestone, a 
little white dolomite, and some calcareous argillaceous material which 
now occurs as fine-grained siliceous rocks interbedded with the limestone. 



108c 

The limestone is coarsely crystalline, and in many localities is fairly 
pure calcite, as in the case of the outcrops which extend from Rocher 
Fendu channel at Mice rapids to lots 11 to 16, range VI; other such out­
crops are found on range IX, four lots south of Berry river, and at the 
south end of the island. Dolomite is locally abundant, as along Rocher 
Fendu channel at Mice rapids where it is associated with diopside rock. 
Much of the limestone has been highly altered by the contact action of the 
igneous intrusions and now consists essentially of lime silicates. 

Diopside is a common contact mineral and in places forms large 
bands of pure, white diopside rock which varies from a medium to a very 
fine-grained, almost aphanitic, rock. The finer-textured varieties, being 
more resistant to erosion, stand out as knobby ridges in the more coarsely­
textured material. The largest belt, stretches from Mice rapids, on Rocher 
Fendu channel, across the island to Calumet channel, and averages about 
a mile wide. The rock of this belt contains numerous bands of quartz 
which range in width from a fraction of an inch to a foot, and average 
3 to 4 inches. Going northwest, across the strike, between ranges VII 
and VIII, the quartz bands become more abundant. On the eastern end 
of lot 11, range VII, the quartz bands make up one-half to two-thirds of 
the rock. The white diopside rock is succeeded to the north, on range 
VIII, by finely banded, fine-grained, ,impure limestone and siliceous beds 
about 100 feet wide and these again are succeeded by coarsely crystalline 
limestone. 

Diopside rock also occurs in areas where limestone and granite are 
intermixed, as just north of Green island in Rocher Fendu channel where 
the rock is diopside with some carbonate. Tremolite .is associated with 
diopside, but is apparently an alteration product of it. Diopside also 
occurs as the principal rock-forming mineral in the metamorphic lime­
stone outcrop of range IV along the Rocher Fendu shore, especially asso­
ciated with the granitized parts. 

Tremolite, where it is an important constituent of the metamorphosed 
limestones, is accompanied by many contact minerals, including ph'logo­
pite, clinochlore, calcite, chondrodite, quartz, graphite, etc. These min­
erals occur in the contact aureoles about pegmatite dykes which have 
been inj ected into the limestone in great profusion. The tremolite is 
commonly an alteration product of diopside. This is well shown at the 
eastern end of lot 5, range V, where a quartz-diopside rock is in contact 
with amphibolite. The tremolite occurs as a sheath-like aggregate replac­
ing diopside. 

A narrow band of metamorphic limestone which crops out along the 
west shore of the island in range IV has been injected by pegmatite, and 
converted to a diopside rock containing large books of twinned mus,covite. 
Solutions later reacted on the diopside rock to form an interlocking mesh 
of tremolite prisms, many of them carrying poikilitic inclusions of quartz 
and calcite. Quartz later replaced more of the rock and also the calcite 
remnants included in the tremolite. Carbonate sti'll remains in the rock 
and where this has been leached out a honeycombed mass of tremolite 
crystals remains. 



109c 

Chondrodite is a common mineral at the south end of the island. For 
example, at Mountain chute the rock consists of -calcite, a little phlogopite, 
and a greenish chondrodite. The chondrodite has inclus1ions of calcite 
elongated parallel to the b-crysitat axis of the chondrod:ite. At Girand 
Calumet falls a light green chondrodite is sprinkled abundantly through 
calcite. 

The limestone occurring at the granite contad and as blocks included 
in the granite has in general undergone intense alteration. It contains 
abundant fluorapatite, titanite, diopside-hedenbergite, microcline, albite, 
hornblende, biotite, scapolite, some epicliote, and some fluorite. Other 
minerals, including tremolite, diopside, quartz, etc., are also present and 
usually represent a replacement which is later than the time of formation 
of the first enumerated minerals. 

BUCKINGHAM SERIES 

The rocks of the intrusive Buckingham series are now represented by 
hornblende gneisses, or amphibolites, with some less metamorphosed gabbro 
and diorite. In many places regional and contact metamorphism has so 
altered the mineral composition 1and texture of the rocks that their original 
oharructer can no longer be ascertained. Some are hybrid rocks resulting 
from limestone. 

The typical amphibolites, for the most part, consist of hornblende, 
and feldspar ranging from albite-oligoclase to labradorite. Apatite, car­
bonate, garnet, quartz, biotite, magn1etite, and ilmenite are accessory. 
Here and there remnants of diopside (diallage), hypersthene, and occa­
sionally micropegmatite, can be found. The amphibo1'ite is usually well 
banded, with alternate light bands rich in feldspar and dark bands rich in 
hornblende. In some places the rock is relatively coarse grained and 
variable in composition. The main rock type is of a gabbroid composi­
tion, but there are present subtypes represented by quartz diorite, hypers­
thene diorite, quartz gab bro, and hypersthene gab bro (norite) . If olivine 
were ever present it has been completely ·converted to secondary minerals 
whi·ch give no clue to its former presence. Magnetite and i'lmenifu me 
rather rare for this type of rock. Small bodies of hematite, ilmenite, and 
magnetite, however, do occur locally ·as segregations. 

GRANITE 

Following a period of deformation of the Grenville series and! the 
Buckingham series of intrusives, a potash-rich, granite magma intruded the 
complex, and crystallized as a coarse-grained, pink, pegmatihc granite 
which is variable in texture and composition. The .chief minerals are pink 
to red microdine, albite-oligocla.se, microperthite, and quartz which i1s 
segregated into lenses of coarsely crystalline, anhediml grains. In places 
minor accessories such as zircon, apatite, and biotite are found:. Where 
the granite is in contll!ct with limestone _or includes limestone blocksi, it 
contains green diopside, titanite, calcite that looks primary, sodic horn­
blende (approaching a glaucophane), and large apatite 1crystals. Second­
ary minera'ls are leucoxene, cakite, muscovite, and kaolin. 
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The amount of quartz and the proportions of the feldspars vary a 
great deal. The chief feldspar is microcline, but locally soda feldspar in 
separate crystals makes up half the feldspar. The aimount of quartz is 
variable and in places forms half the rock, but the avemg;e mineralogic 
composition of the granite is about 30 per cent quartz and 70 per cent 
feldspar in which potash feldspar predominates. 

The presence of inclusions affects the co'lour of the granite. Where 
these oocur it is very streaky and splotchy. Where limestone ·inclusions 
are abundant the granite is white or a very pale pink. In the vicinity of 
amphibolite the granite is uniformly of a reddish colour. 

The texture, though generally porphyr.itic, is also variable. In places 
the feldspa.r phenocrysts are 6 inches to even a foot or so in diameter. 
The groundmass itself is porphyritic, with smaller phenocrysts of feldspar, 
in a matrix made up chiefly of quartz and micropegmatite. In some pla·ces 
the rock is 'a graphic granite; in others it has an hypidiomorpMc-granular 
habit. 

The largest body of granite on the island outcrops as a series of ridges 
in the low, swampy area of the northwest part of the island, andl also 
forms many islands in Rocher Fendu channel. This body occupies about 
6 square miles, but in part carries masses of amphibolite and altered lime­
stone. 

Granite probably underlies the whole island, as indicated by the 
widely occurring pegmatite dykes, by lit-par-lit injection gneiss produced 
frrom greenstones, and by rather extensive impregnations and feldspathi­
zations of the hornblende gneiss (amphibolite), the principal areas being 
on range IV, lots 16, 17, and 18, and on the southern part of range II. 
In many places the gneiss is criss~crossed by a network of narrow, pink, 
pegmatitic granite dykes which average less than one inch in width. 

The granite is distinctly later than the folding and regional meta­
morphism of the intrud.ed rocks and bears no causal relation whatever to 
the structure of the region. It is, on the whole, a ·crosscutting body. The 
structural orientation of large, appar·ently detached masses of amphibo­
lite ·and limestone in the granite is conformal to the general structure of 
the area. On Green island there are a number of large blocks of lime­
stone included in the wani.te. This limestone had been intruded by a sill 
of gabbro (now an amphibolite). The lines of strike of the detached 
parts of this sill in the different limestone blocks, when joined, form a 
straight line. In fact the relation of the struoture of the large, included 
blocks as a whole, to the general regional structure, is so strikingly con­
formal that it is probable they are not inclusions but roof pendants. 

DYKES, ETC. 

Following the intrusion of the granite proper, aplite and pegmatite 
dykes, sills, and irregular bodies formed throughout the area, cutting the 
granite, amphibolite, and limestone. The pegmatite dykes range in width 
from the thickness of a thread to 50 or more feet. Most of them have a 
graphic granite texture, but in many the minerals are segregated in irregu­
lar lenses· of anhedral grains, especially in the case of quartz. 
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The aplites, chiefly ailbitites, have a fine, sugary, even-grained texture, 
and consist chiefly of an interlocking aggregate of quartz and albite, with, 
in places, minor amounts of hornblende, biotite, and zircon. 

The last episode of the igneous activity was the formation of lampro­
phyre dykes, which are found crosscutting the amphibolite and limestone 
beyond the immediate vicinity of the gran~te. Most of them are rather 
narrow, but one was noted which has a width of not less than 12 feet and 
which may be much wider. This dyke was a fine, even-grained, dark 
grey, much altered odinite. The wider dykes are porphyritic in the centre 
with phenocrysts of carlsbad twinned feldspar. 

CONTACT METAMORPHIC EFFECTS 

The contact metamorphic effects produced in the limestone and amphi­
bolite of Calumet island are ascribed to reactions produced by mobile 
solutions which, during the late stages in the crystallization of the invad­
ing granite, were localized, and traversed both the intruded rookf?i and 
the crystallized granite. The mobility of these solutions is ascribed chiefly 
to the presence of volatile constituents, of which water possibly was the 
most important. 

It is thought that these solutions while moving, perhaps discontinu­
ously, through the fractures and pores of the rocks, would change in com­
position as a result of the add~tion of new components derived from the 
rock being traversed and the deposition of minerals representing changing 
equilibria caused by changing temperatures. Thus the solutions which 
replaced rock minerals and deposited, say, diopside-hedenbergite, ortho­
clase, etc., at one place, would at some other place farther removed from 
the source deposit a different suite of minerals. Along these channels the 
solutions would, moreover, change in composition with lowering tempera­
tures, so that minerals deposited earlier would become unstable with 
respect to later phases of the solutions and be reacted on to form a suite 
of minerals which previously had been deposited farther from the source. 

Contact Metamorphic Effects in Limestone 

The contact metamorphism produced in the limestone can be divided 
into three zones on the basis of mineralogy and position relative to the 
granite-limestone contact. These zones are: 

(I) A zone characterized by abundant feldspar. This zone is very 
narrow and occurs at the granite-limestone contact. The limestone inclus­
ions and roof pendants, where fracturing has taken place, also show the 
same type of metamorphism. 

(II) A zone characterized by dark-coloured silicates. This zone occurs 
outside of zone I, i.e., farther removed from the contact. Except where 
extensive shattering has occurred the zone is very narrow. 

(III) A zone characterized by light-coloured silicates. This zone 
occurs outside of zone II and is of variable width, the width being in large 
part proportional to the amount of fracturing. It grades outward into the 
zone of recrystallized calcite (marble). 

28737-8 
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Zone I. The chief constituents of the first zone are microcline, albite­
oligoclase, microperthite, and micro-pegmatite. They occur with zircon, 
large grains of fluorapatite, scapolite, calcite, quartz, and a suite of dark­
coloured silicate minerals such as abundant titanite, di-0pside-hedenbergite, 
a deep bluish pleochroic hornblende, and biotite. Other minerals occasion­
ally present are epidote and fluorite, but these seem definitely later than 
the above minerals. In the granite, vein-like areas can be found in which 
microcline phenocrysts are in stages of replacement by a relatively fine­
grained aggregate of microcline, ·albite, quartz, and calcite. This type of 
replacement is thought to have proceeded with the metamorphism of the 
limestone, as is shown rather clearly in exposures on the small islands 
situated in the rapids along the southwest corner of Sullivan island. There, 
limestone is intimately mixed with granite and contains large crystals of 
hornblende up to a foot across, mi·crocline, albite, and some sulphide grains. 
A thin section of the granite shows veinlets -0f microcline, albite, ·calcite, 
and quartz, replacing a large microperthite crystal. This phenomenon 
occurs where the inclusions and the granite have both been fractured. 
Where limestone blocks occur in which fractures are not common and do 
not extend into the granite, the interiors of these blocks are relatively 
unaltered and if the blocks are large they may consist almost wholly of 
recrystallized calcite. 

Zone II. The second zone is characterized by a predominance of 
dark-coloured silicate minerals. These minerals include diopside-heden­
bergite, titanite, a deep bluish pleochroic hornblende, and biotite. They 
are associated with abundant scapolite and quartz. Calcite is present as 
unreplaced remnants of marble and as a deposition by later solutions. In 
places the rock is essentially a scapolite-hedenbergite rock, in other places 
titanite predominates. Orthoclase is fairly common in some cases, for 
the boundary between zones I and II is not sharply defined. 

Zone Ill. This zone is characterized by white or very light green 
diopside, tremolite, phlogopite, and chondrodite. Quartz, and, in places, 
clinochlore, are abundant. These minerals are usually found scattered 
through granular calcite, but some large areas are made up wholly of a 
white diopside and quartz. 

Tremolite replaces diopside and occurs also as fine needles in leached 
vugs in the diopside rock. Serpentine, chlorite, and talc are found replac­
ing tremolite and diopside. 

The boundary between this zone and zone II is rather sharp, for, 
although light-coloured silicates are found in the zone of dark-coloured 
silicates (zone II), these dark-coloured minerals seem definitely limited 
to zone II. This boundary between the two zones is very irregular and 
its position is largely governed by the physical character of the limestone, 
such as fracturing. The transition to unaltered marble is not definitely 
marked, being a fading boundary, and, where fracturing is abundant, light­
coloured silicate minerals have replaced calcite along the fracture walls 
of the marble. 
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On lots 5, 6, and 7, range IV, along the shores of Rocher Fendu river, 
pegmatite dykes occur which are 15 or more feet wide. Large feldspar 
crystals and quartz are present in the middle of these dykes; along their 
borders are large books of complexly twinned muscovite and white diopside 
with meshes of tremolite prisms replacing diopside. There is also a little 
scapolite present. A later generation of minerals· with a higher water con­
tent replace these minerals; for example, feldspar is altered to muscovite, 
hornblende is present as a replacement of pyroxene, and the hornblende 
is itself replaced to some extent by phlogopite. These dykes are deficient 
in dark-coloured silicates compared with dykes closer to the granite out­
crops and have practically no iron and titanium-bearing minerals. It is 
thought that the solutions may have deposited the dark-coloured silicate 
minerals before they had reached this locality. 

Phosphorus, titanium, iron, and zirconium did not travel far from 
the granite. For example, at and near the granite contact, apatite is very 
abundant and in large crystals. On going out into zone II the crystals 
decrease in size and disappear on passing into zone III. Titanite is found 
in large pegmatite dykes remote from the granite contact, but where the 
solutions have had to traverse narrow fractures it is lacking. The iron is 
present in lime-iron silicates which are restricted to a narrow zone around 
the granite. These silicates are found jutting out into the limestone only 
where extensive fracturing has occurred. 

The minerals of the zone of light-coloured silicates (zone III) con­
tain chiefly lime, magnesia, alumina, silica, and fluorine. The alumina, 
fluorine, most of the silica, &nd much of the magnesia have certainly been 
transported. It is thought that these minerals of zone III result from 
components remaining after the solutions have reacted to form the inner 
silicate shell. 

In many places the minerals of zone III have been superimposed on 
the suite of minerals in zone II and have partly replaced them. Similarly 
in the zone of light-coloured silicates tremolite is found replaced by ser­
pentine and talc. Lowering temperatures may have been the important 
variable in this latter effect. 

Contact Metamorphic Effects on Amphibolite 

The contact metamorphic effects produced on amphibolite have 
resulted in the formation of lit-par-lit injection gneiss with silicification 
and feldspathization of large areas of the amphibolite or, as it is in many 
instances called, granitization. Solutions emanating from pegmatite dykes 
have also effected considerable changes in the neighbouring amphibolite. 

Surrounding the granitized areas are broad zones · of quartz-albite­
biotite schist. The albite is an alteration of the more calci·c plagioclase, 
the biotite an alteration of hornblende. Quartz repJa.ces both hornblende 
and pilagioclase. Sericitization of the plagioclase is· also common. Zircon 
and titanite are ·absent. 

In some places the quartz-albite-biotite schist occurs with no grani­
tized amphibolite outcropping in its near vicinity. The inference is that 
the granitized part lies below the schist. 

28737-8~ • 
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On appr-0achin,g nearer to the granitized areas lit-par-lit injection 
gneiS'Ses are found. They are banded rocks·, the banding caused by the 
variation in colour between the quartz and pink feldspar . and the dark 
hornblende and biotite. The biotite is us1ually phlogopitic and the horn­
blende approaohes a glaucophane in appearance. Hornblende and biot1te 
renmants are present in the microcHne and quartz bands and microcline 
and quartz occur in the hornblende-biotite-plagioclase bands as replace­
ments of these latter minerals. In some places microperthite was found 
whi·ch had formed from the replacement of plagioclase by microcline .and 
in other places a simulation of micropegmatite structure was observed 
and was due to a replacement of feldspar by quartz. Other minerals com­
monly present in these gneisses are apatite, calcite, and muscovite. 

On passing still farther in towards the ·completely granitized rock the 
dark bands progressively diminish in number and extent, microcline and 
quartz replacing more and more of the dark minerals until finally a pink, 
banded granite consisting of microcline, microperthite, zircon, and titanite 
results as the end product. 

The •conclusion arrived at li.s that the solutions· which formed these 
lit-par-lit gneisses ·and grantitized areasi were very mobile. If they had 
represented a magma which was squeezed in and then recrystallized the 
end result would have been a rock intermediate in composition between 
the amphibolite and the <granite. Trhis is not, however, what took place, 
for the iron, calcium, and magnesium originally present in the ·amphibo­
lite decrease in amount with increase in intensity Qf the process, being 
absent in the completely granitized rock. . 

The process of replacement is a very delicate one and is believed! to 
be caused by a gradual replacement of the amphibolite by moving solu­
tions which emanated from the later stages of the crystallization of the 
granite. 

The hypothesis offered is that the solutions moved up, the planes of 
schistosity of the amphibolite depositing quartz and microcline first in 
these open spaces. From these channels the solutions seeped into the 
amphibolite bands through minute fractures and pores, replacing horn­
blende, biotite, and plagioclase by quartz, microcline, and minor amounts 
of zircon and titanite. The formation of quartz, replacement of horn­
blende by biotite, and leaching of lime from plagioclase to form quartz· 
albite-biotite schist would represent a less intense reaction produced by 
the spent solutions tmvelling out from the granitized areas. 

Narrow pegmatite dykes are very common in the amphibolite, either 
as injections along planes of schistosity or crosscutting these planes. 
Usually both types of dykes are present at the same locality. Those that 
crosscut are very irregular, winding in and out like highly twisted curves 
and forming in many places an intricate network, in some cases no wider 
than a thread. When they occur in such a network they are usually less 
than one inch wide. 

The pegmatite solutions have reacted on the amphibolite walls to 
recrystallize the rock to coarse black hornblende borders. The dykes con­
tain quartz, microcline, albite, and large crystals of hornblende. The quartz 
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and feldspar are usually present as coarse graphic granite, but in many 
places feldspar cuts through the recrystallized hornblende in narrow vein­
lets. For example, at the eastern end· of lots 24 and 25, range II, a coarse 
granite pegmatite about 8 feet wide occurs in amphibolite. Its minerals 
are segregated in coarse blebs. Hornblende, present as crystals with faces 
up to 1 by 2 feet in size, is strewn along the centre of the dyke in irregular 
bunches. Along the eastern edge of the dyke hornblende is abundant, but 
along the western contact it is very pockety. The mineralogy of the 
wall-rock includes abundant titanite, apatite, quartz, biotite, bluish pleo­
chroic hornblende, oligoclase, orthoclase, some pyrite, chlorite, and calcite. 
Orthoclase replaces oligoclase in such a way that a replacement micro­
perthite has resulted. Forty feet from the dyke the amphibolite contains 
no titanite, but has more hornblende, more biotite, and abundant apatite. 
Some orthoclase is present even at this distance from the pegmatite, chiefly 
as minute veinlets in plagioclase and hornblende. 

In the northwestern part of lot 23, range I, a large granite pegmatite, 
containing quartz, microcline, and biotite, crosscuts a gabbro gneiss. The 
gneiss borders have been impregnated with microcline and biotite for a 
distance of about 4 inches. 

P~lEOZOIC STRATA 

The northern end of the island is underlain by PalffiOzoic rocks, mostly 
concealed beneath sand and swamps. The strata form the southern fringe 
of a large outlier which includes the whole of Allumette island a few miles. 
north. 

The basal bed is a coarse, gritty sandstone which upwards becomes 
shaly. It is overlain by a very fine-grained, bluish grey, slightly quartz­
itic, dolomite and this by a finely laminated quartzitic shale which has 
been ascribed to the Chazy. 

PLEISTOCENE 

Outcrops of glacial deposits are not common, for they are concealed 
for the most part beneath sand and silt deposited during the Champlain 
submergence. Except for an esker-like mass of gravel, boulders, and sand, 
roughly crossbedded, which occurs on lot 9, ranges VI and! VII, the chief 
evidences of glaciation are found in the general topography. 

A large sand-plain occupies the northeastern part of the island. It 
is very flat and is underlain by a fine-grained, light brown and grey sand. 
A similar sand-plain occurs in the southwestern corner of the island• 

Along the northeastern banks of the island, at low water, silt and 
clay beds outcrop which contain abundant concretionary nodules. In some 
of these nodules skeletons of fish have been found. Farmers have also 
reported finding shells when sinking wells through these beds. 

The northwestern part of the island is low and covered by lakes, and 
by marshes, swamps, and bogs which represent silted-up lakes. A rather 
steep scarp running along range VII separates it from the high, well­
drained ground to the east. Just no~th of the Dunraven post offic·e thie, 
scarp swings west to the river. 
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ECONOMIC GEOLOGY 

CALUMET LEAD AND ZINC MINE 

This property is situated in the southern part of the island on lots 
9, 10, and 11, range IV, Calumet island. It was staked by John Lawn 
and turned over to James and Calvin Russell who did some development 
work and in 1893 shipped a few tons of ore to Swansea, England. This 
sample is said to have contained 13 per cent lead, 38·9 per cent zinc, and 
11 ounces of silver per ton. 

The Grand Calumet Mining Company of Ottawa worked the mine 
in 1897 and 1898, and in 1898 shipped ore. 

In 1911 the mine was taken over by the Calumet Metals Company. 
The · same year a concentrating mill with a capacity of 150 tons was 
erected. 

In 1913 the property was operated by the Calumet Zinc and Lead 
Company. A law suit instituted by some of the shareholders resulted in an 
order of t he court that the property should be sold at public auction for the. 
benefit of the plaintiff shareholders. The sale was made in 1917 and the 
property was bid in for the English bondholders. 

The following statement of production was ,obtained from the files of 
the Mines Branch, Department of Mines. 

Year 
1893: 13t tons shipped to Swansea, Wales 
1894: No shipment 
1895: Idle 
1896: No information 
1897: No information 
1898: 1,100 tons shipped to Antwerp, Belgium, averaging 32 per cent zinc, 9 per cent lead 
1912: No shipments; construction 
1913-14: No information 
1915: Idle 
1916: No information 
1918: 22 tons shipped to Omaha, Nebraska, from old stock; lead, 19,892 pounds; gold, 6·2 

ounces; silver, 1,335 ounces 

The ore occurs replacing amphibolite along a shear zone that has a 
general trend of north 20 degrees west. The planes of sdhistosity dip 
rather steeply to the east. Locally, tJhe original minerals and texture of the 
amphibolite are preserved and the rock is known to be an altered hypers­
thene gabbro or diorite. It is now a dark green to almost black, fine to 
medium-grained, schistose rock. 

In the amphibolite are patches containing lime silicate minerals which 
include tremolite, scapolite, and clinozoisite. Calcite, thought to be primary, 
is also rather abundant in some of these patches which probably represent 
remnants of limestone. The primary calcite is present as large, irregular, 
complexly-twinned grains which show distinct evidences of replacement 
by lime-silicate minerals such as scapolite, tremolite, and diopside. Vein 
calcite is not uncommon, but it is readily distinguishable from the primary 
calcite. The vein calcite cuts through the lime-silicate minerals and 
primary calcite as narrow veinlets. 

Where the ore masses consist of heavy sulphide ore, what are thought 
to be remnants of primary calcite are usually present. For example, such 
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calcite is found in the ore lenses across the face of the Bowie cut, in the 
Lawn workings, and in the ore from the Longstreet and St. Anne shafts. 
Where calcite remnants are absent, the ore is of a poorer grade. The shear 
zone seems to have offered a good channel for the ore solutions. A further 
localization of the ore may then have been due to the presence of limestone 
masses which, as compared with the amphibolite, were more easily replaced. 
If this conclusion is correct then any conservative estimate of ore tonnage 
present can only be made on developed ore-bodies, for the sizes and numbers 
of the limestone inclusions cannot be foretold. 

The southern extermity of the ore-bearing zone is not known, but 
about midway along the boundary between lots 7 and 8 there is exposed a 
biotitized, silicified zone about 850 feet wide, and in this zone an open-cut 
6 feet wide and about 24 feet long east and west, displays a small amount 
of chalcopyrite, sphalerite, pyrrhotite, and galena scattered through amphi­
bolite in small, isolated lenses and patches. This same zone also crops out 
along the boundary between lots 8 and 9, but only small, scattered grains 
of sulphides were there observed. 

Five shafts and numerous open-cuts have shown the zone to contain 
ore lenses on lots 9, 10, and 11 (See Figure 4). The shafts and cuts were 
full of water at the time of the writer's examination (1924), and, there­
fore, the following notes on underground development are based on reports 
made by others at various times. 

The most southerly working is the Bowie shaft on lot 9. The opening 
consists of a series of trenches which increase in depth to the north, the 
deepest being 42 feet. From the lowest bench a vertical shaft was sunk 32 
feet and a level driven at 52 feet from the original surface. The ore now 
exposed in the cut is chiefly sphalerite with abundant galena, pyrrhotite, 
and, in places, chalcopyrite. It forms lenses, some of which are nearly 
solid sulphide, up to 2 feet wide and about 6 feet apart across the face of the 
cut with smaller bunches of sulphide scattered irregularly between them. 
The face of the cut is 34 feet wide, and an average sample across the whole 
face would be low grade. 

The Lawn shaft is 1,312 feet northwest of the Bowie. It has a depth 
of 57 feet 8 inches. A cut has been made 100 feet west of this shaft and 
a small incline sunk which dips toward the shaft. This incline is stated 
to be about 18 feet deep and has gone through considerable limestone judging 
from its dump. The ore here contains more lead than at the Bowie, and is 
reported to have a fair amount of silver. Farther west is a s'hallow porid, 
about 5 feet deep, from which ore has been extracted. Galena and sphalerite 
were found along the edge of the cut, but no estimate of the amount could 
be made. The ore horizon here, judging from the openings, is thus pro­
bably more than 200 feet wide. 

Eight hundred feet north of the Lawn shaft there is an open-cut about 
70 feet long and 30 feet wide. At the bottom of this cut there is a shaft, s1aid 
to be 18 feet deep, from which a 12-foot level has been run nortJh. The 
exposed ore at the bottom of this shaft is, according to a report by John 
E. Hardman, over 20 feet wide and dips 50 to 55 degrees west. There is 
galena and sphalerite at the surface which has been heavily stained by the 
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oxidation of pyrrhotite, but the best ore now to be found here is from the • 
dump, and may represent a lens which enlarges downwards to a maximum 
size at a depth of 18 feet or more. Between this open-cut andi the Lawn 
shaft are a number of small cuts and trenches. They show pyrrhotite, 
sphalerite, galena, and, in places, chalcopyrirte, scattered in small bunches 
through a rusty, biotitized, and silicified amphibolite. The average quality 
of the ore seen was very low grade, but the cuts are not so disposed as to 
permit of estimating the amount and tenor of the ore. 

Six hundred feet north and a little west of the above-described open­
cut is the St. Anne shaft which was sunk vertically to a depth of 120 feet, at 
which depth crosscuts were driven, presumably to the east, to strike the ore 
lenses on which the shaft had been sunk. The dump from this shaft con­
sists chiefly of calcite impregnated with galena and sphalerite. If the dump 
is representative of the material extracted from the underground workings, 
then this is the most promising locality on the property. The type of ore 
appearing in the materials on the dump does not outcrop. 

Eighty feet southeast of the St. Anne shaft an incline has been sunk, 
but to wha t depth is not known. There are numerous open-cuts and pits 
scattered around this incline, which have been made in highly altered 
amphibolite. They all display sulphides scattered in small patches through 
the rock. The average ore is low grade. The mineralized area, as indi­
cated by these openings, is about 300 feet wide. 

A few hundred feet east of the mineralized zone on which all the fore­
going workings are situated is a second zone separated from the first by 
relatively unaltered amphibolite. On this zone is the Longstreet shaft, 
stated to be 143 feet deep. It was sunk on the outcrop made by the dis­
coverer of the property. The ore, as indicated by· the dump, is galena and 
sphalerite, which appear to have replaced limestone inclusions in the 
amphibolite. About 100 feet north east of this shaft is a small open-cut 
which displays abundant galena and sphalerite. The width ,of this ore lens 
could not be determined. 

Nine hundred feet northwest of the Longstreet shaft is an open-cut 
about 60 feet long, which seems to be about 15 feet deep, but is now full 
of water. It has been called the "Belgian Pit." The ore extracted here 
was probably from a narrow galena-sphalerite lens. Some ore still out­
crops around the pit, but no large amount is now visible. 

The above completes the account of the visible mineralization. The 
mineralized zone has been trenched and proved to contain sulphide lenses 
at intervals over a length of about 2,600 feet, and, from indication offered 
by the outcrops, the zone may continue north for another 400 feet. The 
zone was traced south over lot 8 and so probably extends across five lots. 
Over this whole length the outcrops are exceedingly rusty, the rock is 
heavily biotitized and silicified, and all the cuts contain ore minerals. But 
because of the irregular, pockety nature of the ore lenses no estimate of 
the tonnage can be given, and it should not be assumed that productive 
ore-bodies will be found over the whole zone. 

The valuable metals in the ore are zinc, lead, and silver. Locally, 
galena may be more abundant than sphalerite, but the ratio of sphalerite 
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to galena is, on the average, about as three to one. Samples have been 
taken at various times and places. Some of the assay results are as fol­
lows: 

2 3 4 5 6 

Zinc, per cent......... ..... .. . ... 29· 19 7 ·58 16 ·60 15 ·51 12·30 13·00 
Lead, per cent.......... . ........ 13 ·75 4·50 6·64 4·75 3·84 6·00 
Copper, per cent. ................ 3·17 . ......... . ......... . ............................ . 
Silver, ozs. per ton............... 14·50 8 ·90 18·2 13·00 12·00 15·00 
Gold, ozs. per ton............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 0·03 

1. An~average sample of the dumps taken in 1911 by C. W. Willimott, of the Geological 
Survey, Canada. 

2. Sample from the Lawn pits from surface to 10 feet depth. 
3. Sample from Lawn pits from 10 to 15 feet depth. 
4. Sample from Lawn shaft at depth of 57 feet on the incline. 
5. Samples from the bottom (18 feet depth) of the Russell shaft. 
6. Average of assays on record made by Ledoux and Company, Ricketts and Banks, Cornell 

University, etc. 
The data regarding samples N os. 2 to 6 have been taken from a private report made by John E. 

Hardman. 

Pyrrhotite and its alteration product marcasite are very abundant. 
Pyrite, chalcopyrite, and tennantite l ?) are present in small amount. Silver 
seems to be associated with the galena, but the tennantite (?) may be the 
silver .carrier. Tennantite is ·always associated with, and seems to replace, 
galena. The order of deposition seems to have been: magnetite, pyrite, 
sp4alerite and pyrrhotite, galena and chalcopyrite, tennantite (?), mar­
casite. 

The amphibolite is a dark green to black, schistose rock consisting 
chiefly of hornblende and feldspar ranging from albite-oligoclase to labra­
dorite, with apatite, carbonate, garnet, quartz, biotite, magnetite, and 
ilmenite as accessories. Here and there remnants of diopside, hypersthene, 
and micropegmatite can be found. In the limestone inclusions calcite has 
been replaced by diopside, tremolite, scapolite, and apatite. In places the 
limestone seems to have been rather intimately penetrated by gabbro now 
altered to amphibolite and in such places the minerals replacing the lime­
stone include diopside-hedenbergite, green hornblende, clinozoisite, scapo­
lite, apatite, calcite, andesine to andesine-labradorite feldspar, and quartz. 

Locally, granite pegmatites are present and have caused the formation 
of microcline, orthoclase, titanite, quartz, zircon, and apatite. 

The ore solutions were later than the pegmatite bodies and locally 
have intensely altered the country rock. 

At the immediate boundary of ore masses, amphibolite is practically 
unrecognizable as such. It is a coarse-grained rock consisting chiefly of 
phlogopitic biotite and lenses of greasy-looking quartz, with remnants of 
highly altered feldspar which is near oligoclase in composition. Lesser 
amounts are present of pleonaste, zircon, sillimanite, ·apatite, sericite, 
epidote, chlorite, serpentine, and calcite. The phlogopite is the chief ~on­
stituent and occurs as large flakes. Pleochroic haloes with small zircon 
nuclei are scattered abundantly through these flakes. Smaller haloes with 
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apatite and titanite nuclei are present, in lesser amounts. The zircons are 
thought to be a product of the ore-bearing solutions, although they occur 
elsewhere in granitized amphibolite and associated with granite pegmatite. 
The reasons for such a conclusion are as follows. Zircon is present through­
out the highly altered wall-rock of the ore zone in greater profusion than 
elsewhere. It has no local relation to granitized areas nor pegmatite dykes. 
The zircon, moreover, is confined to the adjacent wall-rock of the deposits 
and is not found in the amphibolite farther away. Most of the quartz is 
interstitial between phlogopite grains. Some of the quartz may be prim­
ary, but it is relatively unimportant quantitatively when compared with 
the silicification that h3is taken place. There is present some pink garnet 
and a grass-green pleonaste. Pyrrhotite, galena, and sphalerite aggregates 
are commonly elongated streaks. They replace phlogopite along cleavage 
planes. Where plagioclase is extensively sericitized, galena is spattered 
through it as very ragged grains and as perfect crystals extending from 
narrow veinlets. 

Where limestone has been present in the mineralized area, there is 
greater complication in the mineralogy, due to the presence of additional 
lime silicates. The dump from the St. Anne shaft is chiefly limestone 
and limestone with amphibolite occurs ·at the outcrop east of the Bowie 
shaft, the dump at the Longstreet shaft, a cut about 400 feet southeast of 
the Lawn shaft, a small shaft about 125 feet south of the St. Anne shaft, 
and in the dump from an incline 100 feet southwest of the St. Anne shaft. 
In the rock of these localities diopside seems to be partly replaced by 
tremolite. Phlogopite, scapolite, green hornblende, clinozoisite, apatite, 
andesine, quartz, some titanite, and .calcite are present. The feldspar is 
interstitial between diopside and scapolite, and in places is poikilitic, con­
taining calcite, diopside, and scapolite inclusions. The hornblende is later 
than diopside and, probably, is usually later than scapolite. Chlorite and 
serpentine replace diopside and tremolite, but also spread out beyond the 
boundaries of these grains as an irregular mat and as veinlets of fine­
grained aggregates. They seem to be closely related in age to the sulphide 
minerals. There is both primary and secondary calcite, the primary being 
very coarse-grained and complexly twinned. The secondary calcite is 
present 3/S veinlets and as an alteration product of pre-existing minerals. 
Galena is common and seems to increase with increasing amount of lime­
stone. Where much amphibolite is mixed with the limestone, sphalerite 
predominates and pyrrhotite is very abundant. The sulphides selectively 
replace sericitized, chloritized, and serpentinized areas, leaving unaltered 
diopside and quartz untouched. 

Where granite pegmatites are present there is a further complication 
in the mineralogy. The rock in the dump from the Lawn shaft and the cuts 
360 feet southwest and 125 feet south of the St. Anne shaft show much 
pegmatitic altmration, the amphibolite being feldspathized. At these local­
ities the dykes contain microcline, quartz, phlogopite, apatite, zircon, mus­
covite, chlorite, serpentine, plumose rods of sillimanite; the amphibolite 
adjacent to the granite contains highly altered andesine, titanite (now 
chiefly leucoxene), apatite, garnet, biotite, microcline, quartz, zircon, small 
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sillimanite needles, and the later alteration products such as sericite, ser­
pentine, chlorite, and calcite. Sillimanite replaces biotite and microcline, 
and is developed where the rock is much sheared. The chlorite is an altera­
tion product of biotite, but extends beyond the boundaries of the mica 
flakes and also has formed chlorite veinlets in feldspar. The plagioclase 
is highly altered to sericite, whereas the microcline is relatively fresh 
except for local replacement by sillimanite. Quartz replaces feldspar and 
seems to be later than the phlogopite; in many cases it displays a wavy 
extinction under crossed nicols. 

The intensity of alteration of the country rock decreases from the 
local sulphide-bearing areas. The change is noticeable in distances of 10 
to 15 feet. In an outcrop at the west end of the cuts just south of the 
Bowie shaft, the amphibolite, though heavily biotitized, is still recogniz­
able. The mineralogy consists of pargasite, andesine, biotite forming large 
plates and small scales along cleavage cracks in amphibole, and apatite. 
Narrow pegmatite dykes containing quartz and microcline cut through the 
rock in an irregular pattern. 

About 200 feet east of the Bowie shaft the rock is a well-banded amphi­
bolite. The original minerals are light green augite, calcic feldspar, scapo­
Iite, apatite, and calcite. The feldspar contains calcite inclusions. Well­
formed prisms of clinozoisite are in the scapolite. Calcite veinlets cut 
these minerals. Little or no later hydrothermal alteration has taken 
place. 

About 550 feet west of the St.. Anne shaft the rock is in an incipient 
stage of alteration and is mineralogically and texturally an amphibolite. 
The chief minerals are andesine, greenish pyroxene, hornblende, biotite, 
and small apatite grains. The hornblende is a replacement of the pyrox­
ene, and both are altering to chlorite. There are a little chalcopyrite and 
other sulphides present. This locality seems to be at about the edge of 
the area affected by the ore solutions. 

QUARTZ-TOURMALINE VEINS 

Quartz-tourmaline veins were noted in a few localities. They are 
rather narrow veins, averaging from 1 to 2 feet in width, .and usually con­
sist of coarse, greasy-looking quartz and large, striated prisms of black 
tourmaline. In the outcrop along the eastern part of lots 2 and 3, range 
VII, veins of this class contain large crystals of microcline, quartz, and 
tourmaline, and are intimately associated with granite pegmatites. The 
tourmaline forms large individuals in the middle of the veins, but towards 
the wall it is finer grained and in the wall-rock it forms radiating clusters 
of small tourmaline needles some of which are 10 centimetres long. Far­
ther from the vein, the tourmaline needles are smaller and are accom­
panied by quartz and, where microcline makes up part of the vein, by pink 
feldspar. 

MOLYBDENITE AND GRAPHITE 

On lots 27, 28, and 29, range VII, molybdenite, pyrrhotite, and pyrite 
occur in amphibolite and limestone in the neighbourhood of pegmatite 
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dykes which also carry molybdenite. This mineral favours areas where 
diopside-hedenbergite, black hornblende, and biotite have been formed, 
and it is not found far from the pegmatite body. 

Along the line between lots 28 and 29, range VII, about 1,000 feet 
west of the road, a cut about 60 feet long by 12 feet wide and 7 feet deep 
has been mad·e in the molybdenite-bearing pegmatite. The cut was full 
of water when seen and, therefore, the amount of molybdenite present 
could not be determined. The pegmatite is made up of pink feldspar, 
quartz, biotite, hornblende, and diopside-hedenbergite. 

About the centre of lot 29 a small , rusty outcrop of amphibolite in­
truded by pegmatite contains flakes of molybdenite disseminated through 
the rock which is impregnated with quartz and other sulphides, chiefly 
pyrrhotite. A few pits have been sunk here, but, apparently, without 
revealing much molybdenite. Flake graphite also occurs at the above­
mentioned locality. The graphite of this and all other noted cases is 
developed in areas around pegmatite dykes. It occurs with phlogopite 
and a very pale green diopside disseminated through recrystallized calcite. 
There seems to be a close relation between molybdenite-bearing pegmatite 
dykes and the graphite deposits. But, whereas the molybdenite accom­
panies dark-coloured silicates, the graphite occurs with light-coloured sili­
cates as an aureole around the pegmatite dykes. A few cuts have been 
made in an area holding disseminated flake graphite at the eastern end 
of lot 27, but neither here nor elsewhere was it observed to be present in 
sufficient amount to have any commercial value. 

OTHER SULPHIDE DEPOSITS 

Numerous, narrow pyrrhotite-pyrite veins are scattered through parts 
of the island. Some of these have been prospected and analyses of samples 
made at various times. These analyses indicate the presence of gold but 
in amounts not sufficient for economic exploitation. 

In places gabbro and diorite dykes, which cut through limestone, have 
been extensively mineralized with pyrrhotite and pentlandite. The occur­
rences observed were: along the northeastern shore of the lake on lot 11, 
range VIII; the Ostram mineral claim on lot 10, range IX; and at the 
eastern end of lot 30, range IX. At other places pyrrhotite was seen, and 
possibly pentlandite also occurs. Open-cuts and pits have been put down 
at the three first-mentioned pl,aces, but are now full of water. A cut 6 
feet wide on lot 11, range VIII, has been made in an outcrop so rusty that 
fresh specimens could not be obtained. The mineralization occurs at the 
contact of a dyke with limestone and siliceous beds. The most extensive 
workings are on the Ostram mineral claim where two or three incline shafts 
have been put down. Ells states that one was reported to be over 70 feet 
deep, but that " the quantity of the mineral was not sufficient for economic 
development and the work was abandoned." 

The workings lie on a mineralized zone which follows the structure, 
i.e., north 35 degrees east. The shafts are on the eastern slope of a valley, 
and, since bedrock in the valley is covered over by swamps and a thick 
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growth of bush, the total extent of the mineralized area could not be ascer­
tained. The outcrop consists of very rusty weathering gabbro and a banded 
quartzose schist. The gabbro now consists of anthophyllite, serpentine, 
chlorite, pentlandite, pyrrhotite, magnetite, and a little chalcopyrite. The 
magnetite is closely associated with the anthophyllite. It is most com­
monly found filling in the fractures of, and forming a rim around, the 
anthophyllite, but also occurs as veinlets cutting the pyrrhotite and pent­
landite. Pentlandite, pyrrhotite, and chalcopyrite appear to have been 
deposited in the order named. 
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INTRODUCTION 

Prospecting for oil in recent years has led to renewed interest being 
taken in the bituminous shale of the Albert formation south of Sussex. 
The following report presents the results obtained from a short investigation 
of the field made late in the field season of 1926. The writer is indebted 
to Mr. Albert Tribe of Sussex who has located outcrops of the bituminous 
Albert shale and is thoroughly acquainted with the hill country in the 
vicinity of Sussex. Mr. Tribe kindly accompanied the writer to a number 
of these localities, thus greatly facilitating the work. 

GENERAL GEOLOGY 

Table of Formatwm 

Early Pennsylvanian or late Mississippian ..... . .. . ...... . .. ... . . . 

Mississippian................. . .... . .......... . ......... . ........ Windsor formation 
Albert formation 

Pre-Carboniferous group ..... . ... . .. . ... . .. . ...... . .... .. ... . . . . . 

PRE-CARBONIFEROUS GROUP 

Caledonia mountain extends as a highland from Albert county south­
westward into St. John county, rising about 1,200 feet above sea-level. It 
is composed of volcanic and pyroclastic rocks cut by plutonic rocks and 
dykes. Locally schists occur. Owing to the resistant nature of the rocks, 
the highland stood at a higher elevation than the surrounding country 
throughout Carboniferous time, for the various Carboniferous formations 
overlap its slopes on all sides and contain pebbles derived from its rocks. 
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ALBERT FORMATION 

The Albert formation is made up of a basal conglomerate, about 650 
feet thick along upper Parlee brook, where the strata dip 25 degrees north­
west, overlapping unconformably the pre-Carboniferous, igneous rocks of 
Caledonia mountain. Overlying the conglomerate are interbedded grey 
sandstones and 6 feet of bituminous shale. This lower part of the series 
appears to have been preserved locally and the upper part, consisting of at 
least 1,500 feet of interbedc;Ied shale and sandstone, grey and greyish green 
in colour, present along Moosehorn brook, to have been removed by erosion 
in the vicinity of Parlee brook before the succeeding formation was de­
posited. 

Along the lower part of Parlee brook, one mile above its forks with 
Trout brook, bituminous limestone is found holding fossil fish scales plates 
and a jaw. Similar fossils were found in a prospect pit 5 miles southeast 
of Sussex along the Cotter Brook road, and in a third locality on a hill 
top, north of the Friars Nose road forks. W. A. Bell's report on the fossils 
collected from these localities follows: 

"Locality-Parlee brook, about t mile south of its forks with Trout brook and 
6 miles east-southeast from Sussex. Collection consists of fragments of a dark 
grey, micaceous, arenaceous shale that contains a;bundant fish scales. The majority 
belong to the genus Elonichthys and are perhaps referable to Elonichthys broumi, a 
common Albert species. Although these fish scales are not held to be sufficiently 
diagnostic to affirm positively a Horton age, the common presence -Of similar scales 
in the Allbert forma:tion would strongly favour their correlation ·with the Albert. 

"Locality-Alonzo Dysart farm, 5 miJ.es southeast of Sussex on the Jerusalem 
(Cotter Brook) road. Abundant palaeoniscid fish scales, some at lea.st assignable to 
the genus Elonichthys. The lithology of the rock containing the scales and the 
scales themselves appear to correlate these specimens with those from Parlee brook. 

"Locality- Head of Cotter brook, 5 miles southeast of Sussex. Poorly pre­
served scailes of paJ.aeoniscid fishes, including a maxilla similar to that of Elonichthys. 
There· seems to be little doubt that the rock represents the same formation as 
that from the two preceding 'localities. 

"Locality- Ward Creek road 2! miles south of Sussex. Slabs of coarse sandstone 
or fine conglomerate contain i!Illpressions of deoorticated stems of Lepidodendron 
corrugatum. It is conduded that the formation is assigna:ble to the Horton series 
and hence of .pre-Windsor age. Both the Allbert and Kennebecasis formation;; are 
members of the Horton series and the mere ,presence of the a:bove species does not 
warrant a statement as to which of these two formations the Ward :Creek. beds 
belong." 

About one mile south of Main street, Sussex, a thin-bedded, calcareous 
shale is exposed in a cutting on the west side of the road. The strata dip 
22 degrees east. Poorly preserved fossil plants found there and Lepido­
dendron corrugatum described above, indicate the Horton age of the strata 
as probably an upper Albert horizon. 

Samples from . well No. 40 of the Maritime Oilfields Limited were ex­
amined. The well was sunk t mile south of Sussex along Ward creek 
and the log records 1,240 feet of interbedded limestone and shale. The 
samples indicate a preponderance of a slightly calcareous grey shale similar 
to that outcropping along the road, and the writer, therefore, concludes 
that the well is in Albert formation strata, the basal conglomerate of 
which was not reached. The base of the Windsor formation overlaps the 
Albert formation between Ward creek and an outcrop of Windoor gypsum 
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2 miles east oi Ward creek. The red sandstone and shale outcropping in 
the east bank of Ward creek may belong to the Windsor, but since the 
upper part of the Horton series also contains red and brown measures a 
precise age determination requires more data than was obtained. 

Lean, bituminous shale occurs about one-half mile southeast of Moose­
horn Brook bridge and one-quarter mile downstream from the ruins of a 
dam. The shale is exposed on the east limb of an anticline, the axis of 
which is followed by the brook below the dam. The strata are crumpled 
and may be faulted. Overlying the shale, well exposed in the canyon-like 
valley, a thickness of about 1,500 feet of interbedded grey shale, sand­
stone, and grit occurs between the dam and bridge. The strata are folded 
in three anticlines. 

Ripple-marked, grey sandstone and shale which outcrop one-half 
mile southeast of Bloomfield resemble the Albert formation and thick­
bedded oonglomerate and coarse sandstone forming a closely-folded anti­
cline along Kennebecasis river, from Passakeag to Hampton, suggest basal 
Albert. The relationship between the last-mentioned strata and the so.fter 
red shale sandstone and conglomerate of the Kennebecasis formation ex­
posed along the St. John highway, both east and west of Hammond river, 
has not been definitely established. It appears probable that the Kenne­
becasis formation, stretching from Hampton westward along the Kenne­
becasis to St. John river, overlies the Albert formation. 

WINDSOR FORMATION 

The Windsor formation is represented by limestone containing typical 
Windsor fossils, and by gypsum deposits and brine springs. The log of 
a boring at Salina post office indicates interbedded gypsum and red sand­
stones and shales, but no typical section representative of the formation 
was seen by the writer in the locality under discussion. 

At Markhamville, in the workings of an abandoned manganese mine, 
the following section was measured: 

Feet 
Massive limestone, fossiliferous, top eroded.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Lenticular bed of limestone. .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 3 
Massive limestone in which deposits of manganese oxide occur........ .. .. 6 
Thin-bedded limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Massive limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Fossils were collected from the limestone in place and from the old 
mine dumps, in the years 1915 and 1919. A report by W. A. Bell ltpon 
these collections follows: 
"Report on Fossils Collected from Markhamville, New Brunswick, by Messrs. Hayes, 

Wright, and Bell in 1915 and 1919 

By w. A. BELL 

LoT N 0. REMARKS 

5020 Reddish grey limestoiie and conglomerate containin~ pebbles of igneous rock. 
Carries small crystallized aggregates of manganite. 

Fossils: Dielasma latuml Bell 
5022 Reddish grey limestone. 

Fossils: Dielasma sp. Too poor for specific identification. 

1 Manuscript name. 
28737-9 
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5473 Reddish grey limestone, abundantly fossiliferous, but fossils commonly enclosed 
in heavy coatings of concretionary limestone. 

Fossils: Dielasma latuml Bell, very abundant 
5474 Reddish grey limestone with cryetallized aggregates of calcite and manganite. 

Fossils: Conularia planicostata Dawson 
Dielasma latuml Bell 

5475 ReddiSh grey limestone, in part dense, in part like 5473. 
Fossils: Conularia planicostata Dawson 

Productus. specifically unidentifiruble 
Dielasma latum1 Bell, abundant 
Sanguinolites parvus1 Bel.l 
Pteronites gayensis Dawson 
Pteronites ornatus Dawson 
Aviculopecten, specifically unidentifiruble 
Pseudamusium simplex (Dawson) 
Lithophagus avonensis1 Bell 
Spathella insecta (Dawson) 
Cyclonema cf. subangulatum H a.ill 

5476 Grey and reddish grey mottled limestone. 
Fossils: Diclasma latuml Bell 

5477 Reddish grey limestone with crystallized aggregates of manganite and calcite. 
Fossils: Conularia planicostata Dawson 

Dielasma latuml Bell 

5478 Reddish grey limestone like 5477 
Fossils: Conularia planicostata Dawson 

Dielasma latuml Bell, abundant 
Leptodesma borealis Beede 
Pteronites gayensis Dawson 

5479 Reddish grey limestone like 5477 
Fossils: Conularia planicostata Da.wson 

Didasma latuml Bell 
Leptodesma borealis Beede 
Pteronites ga11ensis Dawson 

5480 Grey, fossiliferous, manganite-bearing limestone. A few small pebbles of dark 
grey micaceous shale. Abundantly fossiliferous, but preservation generally 
poor. 

Fo&5ils: Parallelidon dawsoni Beede 
Pteronites ornatus Dawson 
Aviculopecten lyelli Dawson 
Zygopleura sp. 

5481 Reddish grey, dense limestone, and mottled reddish and grey limestone with 
crystals and crystallized aggregates of calcite and of ma.nganite. Either of 
the latiter commonly fill the interiors of fossil shells. 

Fossils: Conularia planicostata Dawson 
Dielasma latuml Bell, abunda.nt 
Leptodesma dawsoni (Beede) 
Turbina? sp. 

5482 Rock identical with that of 5480 
Fossils: Zygopleura sp., abundant 

5483 Light grey limestone 
Fossils: Dielasma latuml Bell 

5484 Grey limestone with calcite aggregates 
Fossils: Dielasma latuml Bell 

1 Manuscript names. 
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The lithological, as well as the fauna!, characters of the various lots all 
indicate a single faunal zone. The COID!Plete faunule of identifiaJble species, 
therefore, is as follows: 

Vermes? -Conularia planicostata Dawson 
Brachiopoda-Dielasma latuml Bell 
Pelecypoda -Sanguinolites parvusl Bell 

Parallelidon dawsoni Beede 
Leptodesma borealis Beede 
Leptodesma dawsoni (Beede) 
Pteronites gayensis Dawson 
Pteronites ornatus Dawson 
Aviculopecten lyelli Dawson 
Pseudamusium simplex (Dawson) 
Lithophagus avonensisl BGll 
Spathella insecta (Dawson) 

Gastropoda -Cyclonema cf. subangulatum Hall 
'l'urbina? sp. 
Zygopleitra sp. 

The age of the faunule is unquestionab[y lower Windsor and, therefore, about 
equivalent to lower Chesterian in the Mississippian region or lower Visean in ithe 
European succession. Of the above species only two, viz., 'l'urbina? sp. and Zygo­
pleura sp., have hitherto not been recognized in the Windsor .fauna at Windsor, Nova 
Scotia. Moreover, .the faunule is identical with that held by the Miller Quarry and 
Maxner Point limestones of Windsor and, accordingly, the containing :beds represent 
an equivalent stage in the lower Windsor. The ipreponderance of pelecy.poda in the 
Markhamvme faunule is quite in harmony with the rubundance of members of this 
class of organisms in the corresponding Windsor strata." 

East of Friars Nose, 200 yards north of the road between the farm­
houses of Messrs. Talot Arnold and William Proctor, bituminous limestone 
outcrops, in which a prospect pit was sunk by Mr. Albert Tribe. The 
working exposed 10 feet thickness of sparingly fossiliferous limestone 
underlain by grey sandstone not well exposed. The strata dip 85 degrees 
south. Mr. Bell reports as follows on the fossils: 

"A dark and finely nodular bituminous and pyritous limestone sparingly con­
tains Dielasma davidsoni, denoting a Windsor age." 

In an overlying stratum of impure limestone, dried petroleum in cracks 
in the rock suggested Albert formation conditions, but the limestone is 
lithologically different from the Albert limestone and no fish remains were 
discovered in it, so that the conclusion is reached that the hill-side at this 
locality is underlain by Windsor strata. 

Cedar Camp creek was visited by the writer, in company with W. J. 
Wright, in 1919, when the following notes were taken. About 3 miles east 
of Waterford at the forks of Cedar Camp creek, vertical cliffs expose con­
glomerate overlain by fossiliferous limestone. On Thos. Gray's farm a 
thickness of 10 feet of nodular limestone is exposed dipping at 50 degrees 
to north 75 degrees east. Conglomerate occurs above and below the lime­
stone, the actual contacts being soil-cov€red. The attitude suggests an 
interbedded sequence. On J. Powell's farm south of the brook, a rocky 
bluff of conglomerate visible from the road is overlain by limestone from 

1 Manuscript names. 
28737-9! 
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which a collection of fossils was obtained. These were examined by Dr. 
G. H. Girty, who reports as follows: 

Beecheria davidsonia 
Pteronites (Jayensis 

"List of Species 

Liopteria (Leptodesma?) dawsoni 
Aviculopecten simplex 
Pleurotomaria sp. 
Orthoceras sp. 
Conularia planicostata 

Inasmuch as the geologic age of this fauna was at one "time called in question 
I may say that in my opinion it is unequivoca.lly Mississippian rather (than) Penn­
sylvanian and probably also Upper Mississippian. It is true that the present col­
lection does not contain many forms one would call characteristically MiS>issip]}ian 
(Pteronites (Jayensis is perhaps the most significant), but this incomplete rpresenta­
tion of the fauna can be supplemented with other species described by Dawson and 
more recently by Beede, so that little doubt ca.n exist regarding the evidence of the 
invertebrate fossils." 

Four miles southwest of M arkhamville, at Fowler Corner, the Wind­
sor limestone is again met with. The exact lo cation is 100 Y'ards south of 
the schoolhouse on the east side of the road, and t mile south of the 
Shepody road forks. The limestone outcrops again t mile farther south­
west and has a dip of 40 degrees north 60 degrees west. 

The gypsum deposits at Upham, and between Sussex and Plumweseep, 
are thought to form part of the Windsor strata, for similar deposits occur 
in the known Windsor at Hillsborough and are not known in other geo­
logical horizons in eastern Canada. 

EARLY PENNSYLVANIAN OR LATE MISSISSIPPIAN 

Above the Windsor formation and overlapping unconformably upon 
the Albert formation, is a red conglomerate having at its base a limestone 
holding fossils of concretionary algre. Similar limestone is known to the 
writer .only at cape Demoiselle, Albert county, and there it is associated 
with conglomerate in which worn pebbles of limestone contain the lower 
Windsor fossil Dielasrna, indicating a post lower Windsor age, either late 
Mississippian or early Pennsylvanian. The formation is best seen in 
Friars Nose hill, west of the upper part of Parlee brook, where a thickness 
of about 700 feet of conglomerate overlies the Albert formation. 

ECONOMIC GEOLOGY 

BITUMINOUS SHALE 

The bituminous Albert shale was sampled at two localities. The 
first sample was taken from the Alonzo Dysart farm about one mile east 
from the forks of Cotter Brook road and the Friars Nose road. The out­
crop was in the bank of a small stream and consisted of crumpled shale. 
The samples represent about 5 feet of strata. The result gave approxi­
mately 10 imperial gallons of oil to the ton of 2,000 pounds. 
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The second sample was taken from Waterford, about 9 miles east­
southeast from Suss-ex, from the north bank of Trout brook at a point ! 
mile downstream, west of Moores bridge. The results of the analysis made 
by Mr. Swinnerton of the Fuel Tes·ting Division of the Mines Branch is 
as follows, the results being stated in imperial gallons per ton of 2,000 
pounds: 

Sample 3 from upper 3 feet strata................ . ......... 3·3 gallons per ton 
" 2 ffom middle 2 feet strata...... . ................. 6·4 " " 
" 1 from lower 3 feet strata.... . .................. . .. 10·6 

The full thickness of the bituminous shale zone was not seen as the 
water of the brook covered the basal strata. The occurrence of oil-shale 
along Ward creek is noted in former reports, but no analyses are recorded. 
No shale having the appearance of being of a higher quality than those 
sampled was seen by the writer. 

As already stated, the bituminous shale occurs in the lower part of 
the Albert formation in a series of sandstones overlying a thick basal 
member consisting of conglomerate. 

GRAPHITE 

Graphite occurs on the farm of John McCarron, about 8 miles south­
east of Norton, at the summit of a hill near the headwaters of Moosehom 
brook. South.field or Campbell settlement is one mile north of the graphite 
prospect. As yet insufficient work has been accomplished to determine the 
value of the deposit and development of the prospect would be expensive. 

The graphite is associated with black slate which dips north 30 degrees 
west at an angle of 68 degrees, and is in faulted contact with granite. 
Several hundred feet of shallow trenching, done some years ago, reveals 
a width of about 150 feet in which zones of workable graphite may be 
found. At a distance of about 1,000 feet north 60 degrees east along the 
line of strike of the strata, a pit was sunk, said by Mr. John McCarron 
to be 12 feet deep. 

SALT AND MANGANESE 

Salt was formerly manufactured from brine springs at Plumweseep 
and Salina. These persistent springs suggest the presence of rock salt in 
the Windsor strata. 

A considerable tonnage of manganese ore has been mined from the 
Windsor limestone at Markhamville and other deposits of manganese ore 
may occur. 
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L'ETANG LIMESTONE DEPOSIT, CHARLOTIE COUNTY, N.,B. 

By W. L. Uglow 

Illustration 
PAGE 

Figure 6. L'Etang limestone deposit, Charlotte county, N.B. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 133 

The L'Etang limestone deposit is located on L'Etang peninsula, Char­
lotte county, New Brunswick, about 5 miles south of St. George, on the 
St. John-St. Stephen line of the Canadian Pacific railway. It is acces­
sible by a good motor road from St. George, or by vessels of any draught 
from L'Etang harbour on Passamaquoddy bay. The deposit extends in 
an easterly direction across the peninsula and forms one-third of its coast­
line. The deposit is owned by J. Sutton Clark of St. George. 

The accompanying figure shows the topography of the peninsula, the 
distribution of the limestone, the location of the old quarries, and the 
points at which the samples described in this report were taken. 

The following statement concerning the geology of the area under­
lain by L'Etang limestone is made by R. W. Ells. 1 

"The interesting band of crystalline limestone which occurs on Frye island, and 
which, ttfter crossing from the south to the north, extends across the passage 'to 
L'Etang peninsula, and appears in a broad belt just west of L'Etang vil­
lage , was carefully examined. It has been regarded as representing the crys­
talline limestones of the Laurentian as developed 31bout . St. John, but from the 
fact that it is closely associ3!ted with slates, now schistose, of Silurian age, and in 
places contains fossil corals and other forms at several points, the geological position 
formerly a.ssi.gned to it must now also be changed. The crystalline limestones show 
several stages of alteration, and in places where the alteration has not been so com­
plete, an aJbundance of fossil shells with corals was found. The highly crystalline 
.portion gradually shades off ~nto bluish and less altered limestone, and the peculiar 
green and purple shales and sandstones of Silurian a,ge are clearly a part of the lime­
stone series." 

Three main varieties of limestone occur in the deposit: (a) fine­
grained, pure white marble, in places mottled with greyish blebs and streaks 
constituting as much as 60 per cent of its volume; (b) dark, greyish­
weathering, fine-grained, grey to greyish-white, thin-bedded limestone, 
with small amounts of carbonaceous matter; (c) interbedded argillite and 
grey limestone. This latter type includes the " crenulated argillaceous 
limestone " and the " argillite, calcareous in part " of the legend of Figure 6. 

(a) WHITE TO MOTTLED WHITE AND GREY MARBLE 

One belt of marble lies alongside the argillite that bounds the lime­
stone deposit on the southeast. Intermittent exposures indicate that this 
belt has a longitudinal extent of at least half a mile in a northeasterly 
direction, but its width could not be accurately ascertained except in the 

1 Ells, R. W. : "Charlotte County, N.B."; Geol. Surv., Canada, Sum. Rept. 19-03, pt. A, pp. 154-155. 
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southwestern part. The marble and the argillite strike north 55 degrees 
east, and dip from vertical to 85 degrees northwest. Consequently, it may 
be safely assumed that the width at the outcrop will be maintained to 
at least a moderate depth. 

At its southwestern extremity this belt is about 110 feet wide, and con­
sists largely of thinly-bedded grey and wlhite marble of good grade. The 
thin bedding gives rise to a somewhat slaty fracture causing the marble 
to break into sheets about one-half inch thick. This seems to be mainly 
a surface phenomenon, and it is likely that the rock will become tighter 
and more compact in 30 or 40 feet of depth. Assuming an average width 
of 100 feet and a length of one-half mile, there would be approximately 
400,000 tons of rock in this belt above mean sea-level. Analysis No. 7 in 
the following table is from a 10-foot continuous sample taken across the 
strike, and is representative of a width -0f 80 to 100 feet. 

Another belt of marble occurs along the southwest shore of the penin­
sula, between an elongated belt of argillite and a triangular mass of 
crenulated, argillaceous limestone. This body of marble is wedge shaped. 
It is not very extensive, and, from an exposure of 220 feet wide along the 
shore, it tapers inland to a point in a length of 500 feet. The bedding is 
nearly vertical, thus indicating that the horizontal dimensions of the mass 
remain constant for a considerable depth. In this belt is some of the 
purest limestone of the peninsula. In this wedge-shaped mass there would 
be about 140,000 tons above mean sea-level. 

Three samples (S.ee table of analyses), described as follows, were 
taken from different parts of the belt: 

No. 6. 10-foot continuous sample taken across white, thinly-bedded marble, representative 
of 60 feet of width. 

No. 5. 10-foot continuous sample taken across pale grey, massive, mottled marble, not mark­
edly bedded, representative of 25 to 30 feet of width. 

No. 4. 10-foot continuous sample taken across greyish-white, poorly-bedded marble, mottled 
white and grey, representative of about 150 feet of width. 

(b) DARK GREYISH-WEATHERING BEDDED LIMESTONE 

By far the largest part of the deposit consists of this type of lime­
stone. It underlies about 62 acres and has a marked slaty fracture (bed­
ding joints) with a nearly vertical dip. This structure indicates that for 
some depth at least there would be no diminution in the horizontal extent 
of the beds. 

No white marble is present in this area. The slaty fracture so evi­
dent at the surface seems to disappear at a depth of 20 to 30 feet, as shown 
by the bottoms of the old quarries where the limestone is fairly massive. 

The limestone is cut by a series of basic dykes and sills, which could 
be eliminated during quarrying operations. Apart from these, the only 
impurities that are visible to the naked eye are minute flakes of carbon­
aceous material that produce the dark grey colour, and make a marked 
black sediment when the rock is dissolved in dilute hydrochloric acid. 
Towards the northwest side of the deposit the grey limestone becomes 
argillaceous through gradation to argillite, and the basic dykes and sills 
pecome more numerous. 
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On the assumption that at least one-half of the limestone underlying 
the 62 acres is of mineable grade, there would be about 5,000,000 tons of 
it above mean sea-level. 

Three samples were taken from the floors of the old quarries, as 
follows: 

Nos. l, 2, 3: 10-foot continuous samples taken across the bedding of dark grey, non­
slaty, bedded limestone, representative of a width of 400 feet. 

( C) INTERBEDDED ARGILLITE AND GREY LIMESTONE 

Four belts of this material occur within and along the margins of the 
main limestone deposit. They are outlined on Figure 6, but were not 
sampled. 

AN AL YST!S OF LIMESTONES 

- 1 2 3 4 5 6 7 

Insoluble matter .... .. 2·90 4·06 2·20 2·10 1·20 1·60 4·16 
Fe20a ................. 0·44 0·49 0·37 0·41 0·29 0·33 0·53 
AJ,Oa . .... ........... . 0·86 0·81 0·53 0·75 0·71 0·57 0·77 
caco ............. . . .. 94·82 93·98 96·53 95·91 97·00 96·62 93·98 
MgCOa ............... 1-17 1·12 0·88 0·96 1·09 1·00 0·96 

Total. ........ 100· 19 100·46 100 ·51 100·13 100·29 100 ·12 100·40 

Cao .................. 53·10 52·63 54·06 53.71 54.32 54·11 52·63 
MgO .................. 0·56 0·54 0·42 0·46 0·52 0·48 0 ·46 

Nos. 1, 2, 3: 10-foot continuous samples of dark grey, bedded limestone. 
Nos. 4, 5, 6, 7: 10-foot continuous samples of mottled, white and grey marble. 
The samples were dried at 105°C. The analyses were made by H. A. Leverin, Mines Branch, 

Dept. of Mines, Canada. 
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INTRODUCTION 

The field season of 1925 was spent by the writer as representative of 
the Geological Survey on the C.G.S. Arctic during her annual cruise to 
northern waters. Though it was folly appreciated that no detailed work 
could be accomplished during the brief stops of the ship, yet it was thought 
that general information of both a scientific and practical nature might 
be obtained that would be of service to a survey party wintering in the 
north at a future date. The ship made seven calls on this cruise, two 
being in Greenland. Sixteen days were spent in harbour on the Cana­
dian side, and two in Greenland. The longest call at one place was five 
days. From 1 p.m. July 18, until midnight August 6, the Arctic was held 
in a large ice field off cape Mercy, Baffin island. The daily progress 
during this period varied from 2 to 15 miles a day, the ship being at 
rest a great deal of the time. 

The writer wishes gratefully to acknowledge the aid and co-operation 
extended by Mr. G. P. MacKenzie, commander of the expedition, also by 
Captain Bernier, and officers and members of the staff of the C.G.S. Arctic. 
Through the interest of Mr. MacKenzie a i::pecial stop was to have been 
made at Blacklead island, Cumberland gulf, to permit an examination of 
the graphitic rocks exposed there. Adverse ice conditions, however, made 
such a step impracticable. 

FRAM HA VN, EAST CENTRAL ELLESMERE ISLAND 

Fram Havn (See Plate II A) is a small inlet on the west side of 
Rice strait, a narrow passage averaging 2 miles in width and separating 
Pim island on the east from Ellesmere island on the west. The topo­
graphy is rugged and the mountain slopes are covered with an ice-cap 
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which descends to the sea in numerous places, as at the head of Fram Havn 
where an arm of the ice-cap presents a wall of ice a quarter mile wide. 
To the north in Kane basin, Bache peninsula may be seen as a long 
point of ice-free land projecting beyond Buchanan sea. Its freedom from 
an ice-cap may be ascribed to its narrow width, a sufficient area not being 
presented for the support of ice accumulations. 

The predominant rock in the region is a grey granite gneiss. Included 
masses of fine, dark, siliceous sediments are found, and the intrusive nature 
of the granite gneiss is shown by the manner in which the latter invades 
the sediments with dykes and tongues of finer-grained granitic material. 
Microscopically, the granite gneiss is seen to be composed of microcline 
and quartz with some chlorite and magnetite. Recrystallization has taken 
place in some cases and a faint banding is perceptible. The sediments are 
composed predominantly of rounded quartz grains with some fragments of 
what was probably a basic igneous rock. 

The limestones which are found overlying the older rocks farther south 
were not observed at Fram Havn, but are found farther north on Bache 
peninsula. However, rounded pebbles of buff-coloured limestones are com­
mon in the accumulations of glacial debris 'hereabouts, and it might be 
assumed that they overlie the older rocks farther inland. 

CRAIG HARBOUR, SOUTHERN ELLESMERE ISLAND 

This region, like that in the vicinity of Fram Havn, ~s quite moun­
tainous and covered with an ice-cap. Cliffs rise steeply from the sea 
to heights of around 1,000 feet, above which the surface continues to rise 
inland. At the head of Craig harbour is a flat plain, 2 or 3 miles wide 
and extending -about 4 miles inland. This plain is composed entirely of 
detrital materials from the glacier at its head, and numerous streams from 
the glacier cross it to the sea (See Plate III). 

The cliffs are composed of a reddish, coarse-grained granite in a fresh, 
unaltered condition. Microscopically, it is seen to be a coarse-grained in­
trusive composed predominantly of quartz aIJ1d microcline, with few fer­
romagnesian minerals. The only evidence of deformation visible under 
the microscope is a slight straining of the quartz crystals, resulting in a 
wavy extinction. 

At heights of about 1,000 feet is found a fine, buff-coloured limestone. 
The contact is everywhere at the same .general elevation and the ·attitude 
of the beds is very nearly horizontal. No fossils were found, although 
several fossil-like concretions were collected. 

DUNDAS HARBOUR, NORTH DEVON ISLAND 

The northeast and southeast shores of North Devon island are 
mountainous and covered with a considerable ice-cap. Philpots island on 
the east coast is, however, low over a considerable part of its area. This 
feature may be due to the presence of softer rocks underlying the low 
part, or the low part may be a wave-cut terrace, since uplifted. 
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Dundas harbour, a fiord at the eastern extremity of Croker bay, ex­
tends inland 5 or 6 miles and is about 2 miles wide. A river flowing from 
a glacier some 5 or 6 miles back enters at the head. In this vicinity cliffs . 
rise abruptly from the sea to heights of over 1,000 feet, above which a 
rising slope continues inland. On the east side of Croker bay, some 6 or 
8 miles west of Dundas harbour, a broad plain, less than 100 feet above 
sea-level, and in places 3 miles wide, lies between the sea and the cliffs 
(See Plate II B). This plain is covered with rounded pebbles of un­
doubted littoral origin. Remains of Eskimo dwellings are found at the 
base of the cliffs and inland over a mile. Present day Eskimos of this 
area do not build their houses at any great distance from the s-ea, their 
great provider. If the ancient Eskimo tribes also followed this custom, it 
would seem as if the uplift of this wave-cut beach was later than the 
habitation of the country by Eskimo. 

The cliffs and rock exposures along the shore of Dundas harbour are 
composed of a grey, well-banded gneiss. The banding is due to differences 
in composition and individual bands have great persistence along the strike. 
The dip is low, ranging from 5 degrees to 45 and 50, although steeper dips 
occur locally. From a study of these rocks in the field, a sedimentary origin 
seems to be applicable. In thin section, very little was observed that 
would cast light on this question. The rock is highly metamorphosed, 
and is composed of quartz, feldspars, and mica. Dykes of dense, dark, 
diabasic rocks cut these gneisses along the shore of Croker bay. 

At the top of the cliffs, at elevations of 900 feet, and at gradually de­
creasing elevations to the westward, occurs flat-lying, light buff-coloured 
limestone. Numerous fossil-like concretions were collected, which on sub­
sequent examination proved to be non-organic in origin. This limestone 
group, as mentioned, dips slowly to the westward, and is the predominant 
rock west of cape Bullen. A distinct erosional unconformity exists 
between this group and the gneisses below. 

PONDS INLET, NORTHERN BAFFIN ISLAND 

The greater part of northern Baffin island is high and rugged, covered 
with an ice-cap, ·and rising steeply from the sea. South of Eclipse sound 
is an area of low, flat country or rolling hills a few hundreds of feet high, 
and separated abruptly from the highlands. Similar flat, rolling country 
forms a narrow border to the west coast of Bylot island, the greater part of 
which is high, like Baffin island, and with a considerable ice-cap. 

The low plain south of Eclipse sound has been dissected by sitreams 
to depths of 40 to 60 feet, the streams usually flowing in narrow, steep­
walled gorges. On this plain, outcrops are extremely scarce, or lacking, but 
may usually be found on the walls of the stream v·alleys. The highlands 
of northern Baffin island are essentially of bare rock which in most places 
occurs in huge blocks, formed in situ. 

The highlands are composed of an old complex of gneisses and granites 
which appear to be ·a continuation of the older rocks exposed on the islands 
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to the north. The low country on the south side of Eclipse sound is under­
lain by much younger sediments consisting of fine-grained, grey, cross­
bedded sandstones, and some conglomerates. Included in these measures 
are numerous seams of lignite or low-grade bituminous .coal. On the sea­
coast fronting this belt of later sediments· are occasional outliers of the 
older complex, so that the thickness of the sediments cannot be very great. 
Fossils have not been described from this particular locality, but elsewhere 
in the Arctic archipel·ago similar strata, also containing seams of lignite, 
bear Tertiary fossils. Low 1 considers this evidence sufficient to ascribe 
to these rocks a Tertiary age. Fossil plants were observed by the writer, 
but in a very badly weathered condition, and no opportunity was presented 
for collecting them. Similar rocks occur on the west coa;st of Bylot island, 
and coal has been found at Canada point and at cape Hay. 

COAL AT SALMON RIVER 

Coal has been known at Salmon. river for over twenty years and 
traders and explorers have there replenished their fuel supplies. The first 
mining lease on the coal measures was issued in 1923 to Gas.ton Herodier, 
post manager of the Hudson's Bay Company at Ponds Inlet. This lease 
was later transferred to the company. About 50 tons a year is mined from 
the exposures in the river cliff, and is carried to the post by dog-team. 

Salmon river enters Eclipse sound 2 or 3 miles west of the settlement 
of Ponds Inlet. Broken coal occurs in the river bed and doubtless led to 
the discovery of the exposures. The first outcrop of coal to be seen on 
ascending the river occurs near the No. 1 post of the Hudson's Bay Com­
pany's lease. Coal has been mined by Captains Bernier and Munn at a 
point a mile or so downstream from this cropping, but these older workings 
are now completely caved in. The exposures, near the present mining 
lease, which are now the only ones worked, are about 2-2- miles from 
the mouth of the river. The coal is well exposed in a cliff facing the 
river, and is about 150 feet southwest of the No. 1 post. Two main 
seams are exposed, in addition to several seamlets an inch or so thick. 
The attitude of the beds is horizontal or nearly so. The country rock is 
a grey, crossbedded sandstone, varying in texture from very fine to con­
glomeratic. The coal, owing to the ease with which the rocks weather, is 
exposed only where the river is undermining the bank and carrying away 
the debris and for this reason coal exposures are very few. Weathered 
coal is found in many places on the sides or tops of knolls in the surround­
ing country. From the attitude of the beds and the character of the 
topography it is extremely probable that many additional exposures could 
be obtained by trenching. 

The upper of the two main seams exposed in the river bank is shaly 
and weathers readily to crumbly cleavable fragments . This seam has not 
been mined. Its crumbly nature may be due to its greater exposure to 
freezing and thaw'ing, since there is very litt le overburden; or it may 
be an inherent characteristic of the coal. The lower seam is the one at 
present utilized by the Hudson's Bay Company. When freshly dug it 

1 Low, A. P.: "The Cruise of the Neptune"; 19-03-4, p. 229 (1906). 
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breaks into irregular 1umps exhibiting nothing resembling a cleavage 
plane. After being sacked and left some months in the open, it tends to 
crumble, but this tendency is by no means as great as that possessed by 
the coal of the upper seam. The coal is a dull black, with here and there 
a bright surface, which upon examination appears to be the fossilized 
stem of a tree or shrub. Both seams are 3!- feet thick. 

REPORTED COAL OCCURRENCES IN THE EASTERN ARCTIC 

Tertiary coals have been long known at Salmon river, Eclipse sound, 
and at Canada point and cape Hay, Bylot island. 

Parry and Liddon found coal on the shores of Liddon gulf, Melville 
island. Peat and coal were reported by men of the C.G.S. Arctic near 
Phipps point, 12 miles east of Winter harbour. They also report loose 
coal on the beach between Fife harbour and Winter harbour, Melville 
island. Bituminous shale was found on the shore of Chevalier bay. 

Chief Officer Green of the Arctic reports a large seam of coal on the 
east side of Rodd head, north shore of Banks isiand. Coal was also 
reported by R. J. L. M'Lure on the middle of the west shore of Mercy 
bay, Banks island. 

Small pieces of coal were found by F. L. M'Clintock on the south 
shore of Byam Martin island, and also on Bathurst island on the shores 
of the most southerly arm of De la Beebe bay and the shore northwes,t of 
Scoresby bay. Coal was also found at Sargent point, Bathurst igland, by 
Commander G. H. Richards, when searc'hing for Franklin. 

On the west coast of Ellesmere island coal has been found in many 
places. Sverdrup reports it in Baumann fiord and Stenkul fiord. Sir G. 
Nares reports coal on the east coast of Ellesmere island near cape Mur­
chison, lake Hazen, and at Watercourse bay. The latter occurrence he 
describes as a seam exposed through a thickness of 25 feet and a length 
of 300 feet. The bottom of the seam is unexposed. 

The geological relations of many of these occurrences are quite 
obscure, but without doubt most of them are outliers of Tertiary sandstones 
and shales. 

PANGNIRTUNG, SOUTHERN BAFFIN ISLAND 

.Southern Baffin island may be divided into two physiographic pro­
vinces, the granitic highlands and the sedimentary lowlands. The former 
do not vary much in height or character from those of northern Baffin 
island. The lowlands form a belt extending from the west coast on Foxe 
channel, almost to the heads of Cumberland gulf and Frobisher bay on 
the east coast of the island. Two large lakes occur in this low country, 
Amadjuak lake on the south and Nettilling lake on the north, both drain­
ing to the sea at Foxe channel through Koukdjuak river. Nettilling lake is 
only a few miles from the head of Nettilling fiord on Cumberland gulf, and 
the divide rises only a couple of hundred feet above sea-level. These 
lowlands are free of snow in the summer and support considerable vege­
tation. Large herds of caribou are found here and it is a favourite hunting 
ground for the Eskimo. 
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The writer spent a few days at Pangnirtung fiord, at the head of Cum­
berland gulf. The rocks here belong to a complex of older gneisses and 
schists and resemble in most respects the rocks of the complex found in 
the northern part of the island. Some deposits of non-metallic minerals 
have been reported from this region, and attempts have been made to 
mine graphite and mica. 

The interior lowland belt is underlain by limestones and other sedi­
ments. These rocks in many places are fossiliferous. 

Schuchert, in 1900, described a collection of seventy-two species from 
Silliman mount, head of Frobisher bay. 1 He concluded that the fossils 
of the collection were all of about Galena-Trenton time. In 1914 Schu­
chert again studied a collection from southwestern Baffin island, ' near 
Rescue harbour.2 He recognizes three horizons, two Ordovican and one 
Silurian. 

REPORTED MINERAL OCCURRENCES IN SOUTHERN BAFFIN 
ISLAND 

Graphite has long been known to exist at Blacklead island, Cumber­
land gulf. Bell, in 1897, mentions receiving specimens here. 3 Low4 de­
scribes the rocks of this island as coarse-grained, pink mica-granite-gneiss 
cutting and interbanded with coarse, dark mica schists and finer-grained 
quartzose gneisses. He also states that graphite is abundant in places 
on the islands and shores of the gulf farther west. Blacklead island is 
about 3 miles long and has long been the seat of whaling operations in 
Cumberland gulf. 

In 1916 the Hudson's Bay Company commenced the development of 
a graphite deposit near Lake harbour, behind Big island on the south shore 
of Baffin island, and in 1917 and 1918 shipped a small tonnage. The gra­
phite is of the crystalline or vein variety, the veins occurring in crystalline 
limestone at its contact with intrusive quartz dykes. 5 

Inspector C. E. Wi1lcox, R.C.M.P., who spent the winter of 1924-25 at 
Pangnirtung, tells the writer that sometime in the latter part of the last 
century an attempt was made to mine mica on a fiord at the head of Cum­
berland gulf, about 40 miles from P angnirtung. A narrow-gauge railway 
is said to be there yet. This mineral has also been mined near Lake 
harbour. 

1 Schuchert, Chas.: U. S. Nat. Mus., Pr. 22, pp. 143-178 (1900). 
2 Schuchert, Chas.: Am. Jour. Sci. (4) 38, pp. 467-477 (1914). 
3 Bell, R.: Geol. Surv., Canada, Ann. R.ept., vol. XI, pt. M, p. 20 (1901). 
4 Low, A. P.: "Cruise of the Neptune", 1906, p. 204. 
5 Spence, H. S.: "Graphite"; Mines Branch, Dept. of Mines, Canada, 1920, p. 61. 
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INTRODUCTION 
Nine peat bogs in New Brunswick were investigated during 1925. 

These nine bogs, with a combined area of 8,742 acres, are suitable for the 
production of peat litter. They lie in Northumberland and Gloucester 
counties, on or close to the shore of Miramichi bay. A. Phelan acted satis­
factorily as field assistant. 

During the past years spent in the Maritime Provinces in connexion 
with the investigation of peat bogs, it has been found that peat litter 
bogs were the most prevalent. The best and largest of these were found 
in northern New Brunswick, in the counties of Northumberland, Kent, 
and Gloucester. A number of smaller bogs are known in Nova Scotia, 
mostly in Guysborough county. Good peat fuel bogs are very scarce. 

BURNT CHURCH PEAT LITTER BOG, ALNWICK PARISHl 
(See Figure 7) 

The bog is about 2 miles southwest of Burnt Church wharf or village 
and about 27 miles northeast of Newcastle. It has an area of about 827 
acres. Of this area: Cubic yards 

85 acres have a depth of less than 5 feet, with an average depth of about 5 feet, 
and contain ..... ..... . . . .... .... ................. . .... . ............. . ..... 686,000 

292 acres have a depth of between 5 and 10 feet, with an average depth of 7 feet, 
and contain.................................... . .... .... ..... . ........ .. . . 3,298,000 

264 acres have a depth of between 10 and 15 feet, with an average depth of 12 
feet, and contain... ....... .. ........................................ . ..... 5, 111,000 

181 acres have a depth of between 15 and 20 feet, with an average depth of 17 
feet, and contain.. . . . ........................... .. ... . .... .. .............. 4,964,000 

5 acres have a depth of more than 20 feet , with an average depth of 21 feet, and 
contain .. ........ .. ..... . ...................... . ... .. . ............... ... .. 181,000 

1 All figures in this report are approximate. A ton is considered as 2,000 pounds; n cubic yard of 
drained bog is assumed to be equal to 120 pounds of dry peat litter. 
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Excluding the acreage underlain by peat 5 feet or less in depth as not 
being of value commercially and allowing 2 feet shrinkage in depth after 
draining, there is available: 

Cubic yards 
292 acres with an average depth of 5 feet, containing..... . .... . ....... . . .. . . .. 2,355,000 
264 acres with an average depth of 10 feet, containing................... . ... .. 4,260,000 
181 acres with an average depth of 15 feet, containing........................ . .. 4,380,000 
5 acres with an averaige depth of 19 feet, containing................. . .. . . . ...... 153, OOO 

The total volume is 11,14'8,000 cubic yards of peat litter. The total 
tonnage is 669,000 tons or 846,000 tons of peat litter having 20 per cent 
moisture. 

Partial Analyses of Samples 

Samples from depths of 

0-3 feet 3-6 feet 6-9 feet 

Sample No. 1 
Absorption factors for moisture-free peat . .. ....... .. ...... ..... . . 
Absorption factor for peat with 20 per cent moisture .. . .... .. . . .. . 
Ash (dried at 105° C.) .. ... . ........... ..... .... ................ . 

% % % 

15 ·0 13 ·6 15 ·6 
11·0 10·0 11·5 
1·9 2·5 1·9 

Sample No.11 
Absorption factors for moisture-free peat ........................ . 14·2 16·7 14·4 
Absorption factor for peat with 20 per cent moisture ..... . .... . . . . 
Ash (dried at 105° C.) ........... .. .... .................... . . . .. . 

10·5 12 ·3 10·5 
4.4 3.7 2·1 

P. 
p:l!l Sample No. 3 
Absorption factors for moisture-free peat ........................ . 
Absorption factor for peat with 20 per cent moisture ..... . . ... . . . . 
Ash (dried at 105° C.) .... . ....... .......... . . ... ....... . . .. . .. . . 

16·2 14·8 15·4 
11·9 10 ·8 11 ·3 
4·2 3·0 8·6 

This bog is a typical high moor, as it swells from the surface of the 
ground in various places into domes reaching to a considerable height. 
The peat is slightly humified and will produce good peat litter. The upper 
layers are comparatively free from humus, hence a first-class litter may 
be obtained therefrom. The peat is formed of various sphagnum mosses, 
principally Sphagnum fuscum (Seh.), Sphagnum capillaceum (Weiss), and 
Sphagnum tenellum (Sehimp), slightly intermixed with Scirpus hud­
sonianus, eriophorum, and carex plants, which are more noticeable towards 
the margins of the bog. While drilling, it was found that the bottom lay­
ers were composed of carex, eriophorum, and aquatic plants, and also that 
the peat was free from roots and stumps. 

The east side of the bog faces Imner bay at the mouth of Miramichi 
river, and is being eroded by wave and current action. The base of the 
bog and the underlying materials are distinctly visible along the shore of 
the bay. Immediately beneath the peat is a thin, discontinuous layer of 
bluish clay, resting on a thin layer of reddish clay, whose colour is due to 
limonite. These layers of clay rest upon a thick bed of boulder clay in 
which boulders of red sandstone and white limestone predominate and 
quartzite occurs in considerable quantity. 

As the eastern side of the bog faces the mouth of Miramichi river it 
can easily be drained in that direction. 

28737-10 
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TABUSINTAC (NEGUAC) PEAT LITTER BOG, ALNWICK PARISH 

(See Figure 8) 

The bog lies about 1! miles south of Tabusintac village, 5 miles east 
of Neguac, and 18 miles south of Tracadie. It has an area of about 3,868 
acres. Of this area: 

Cubic yards 
585 acres have a depth of less than 5 feet, with an average depth of 4 feet, and 

contain...... .. ................................ . ....... ... . .... . ..... . ... . 3, 775,000 
815 acres have a depth of between 5 and 10 feet, with an average depth of 8 feet, 

and contain. .... ....... ................ . .................. . ........... . .. . 10,519,000 
1,281 acres have a depth of between 10 and 15 feet, with an average depth of 12 

feet, and contain.... . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . 24, 800, OOO 
725 acres have a depth of between 15 and 20 feet, with an average depth of 17 

feet, and contain.......................................... .. ........... ... 19,884,000 
310 acres have a depth of between 20 and 25 feet, with an average depth of 22 

feet, and contain...... .... .... . .. ..... . ....................... ... . . ....... 11,003,000 
128 acres have a depth of between 25 and 30 feet, with an average depth of 27 

feet, and contain...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 576, OOO 
24 acres have a depth of more than 30 feet, with an average depth of 31 feet, and 

contain................................................................... 1,200,000 

Excluding the acreage underlain by peat 5 feet or less in depth as not 
being of value commercially and allowing 2 feet shrinkage in depth after 
draining, there is available: 

Cubic yards 
815 acres with an average depth of 6 feet, containing........................... 7,889,000 
1,281 acres with an average depth of 10 feet, containing......................... 20,667,000 
725 acres with an average depth of 15 feet, containing.............. .. ........... 17,545,000 
310 acres with an average depth of 20 feet, containing.. .. ........ ...... ...... ... 10,003,000 
128 acres with an average depth of 25 feet, containing........ .. .. ..... . .. .. . . .. . 5, 161,000 
24 acres with an average depth of 29 feet, containing... .. .. . ...... .. ....... .. ... 1,123,000 

The total volume is 62,388,000 cubic yards of peat litter. The total 
tonnage is 3,748,000 tons or 4,685,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Samples from depths of 

0-3 feet 3-6 feet 6-9 feet 

3 3 3 
15·7 14·7 10·2 
11·5 10·8 7.4 
1·8 3·0 1·9 

Sample No.1 
Absorption factors for moisture-free peat . ....... .. . . ............ . 
Absorption factor for peat with 20 per cent moisture ............. . 
Ash (dried at 105° C.) . ......................................... . 

17·7 13·0 2·0 
14·7 10·8 1·9 
11·4 8·3 2·2 

Sample No.S 
Absorption factors for moisture-free peat . ... .. ......... . ..... .. . . 
Absorption factor for peat with 20 per cent moisture ... ......... . . 
Ash (dried at 105°C.) .. .. ............. . .... . .. .. ................ . 

16·5 12·1 1·9 
15·7 11·5 1·8 
14·9 10·9 1·8 

Sample No. S 
Absorption factors for moisture-free peat ....... . ................ . 
Absorption factor for peat with 20 per cent moisture .. ..... . . .... . 
Ash (dried at 105° C.) ......................................... .. 
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This is a high moor bog and swells in various places towards the 
centre into large domes. The peat is not humified and will produce good 
peat litter. The upper layers are comparatively free from humus, hence 
a first-class litter may be obtained therefrom. The peat is formed of 
various sphagnum mosses, principally Sphagnum fuscwm, very slightly in­
termixed with eriophorum. While drilling, it was found that even the 
bottom layers were principally formed of sphagnum mosses intermixed 
with carex and eriophorum plants and also that the peat was free from 
roots and stumps. The bottom of the bog, from the sound of the drill, 
seems to be composed of boulder clay and sand. 

The bog is situated on a peninsula and can easily be drained either 
into the Tabusintac or Neguac lagoons. Because of the quality and quan­
tity of peat, and the f1avourable situation as regards shipping facilities, 
the bog is most suitable for the manufacture of peat litter on a commer­
cial scale. 

BLACK POINT PEAT LITTER BOG, ALNWICK PARISH 

(See Figure 9) 

The bog lies about 12 miles south of Tracadie. It has an area of about 
497 acres. Of this area: 

Cubic yards 
113 acres have a depth of less than 5 feet, with an average depth of 3 feet, and 

contain................................................................... 547,000 
104 acres have a depth of between 5 and 10 feet, with an average depth of 7 feet, 

and contain....... .. . .. .... . ....... . ........... ......... ...... .. . . . ... ... . 1,175,000 
104 acres have a depth of between 10 and 15 feet, with an average depth of 12 

feet, and contain......... .. ...... . .. ... .. .. .......... ... ...... ....... ... .. 4,375,000 
54 acres have a depth of over 15 feet, with an average depth of 16 feet, and con-

tain.................................. . ... .. ...... ...... .. ... ............. . 1, 393,000 

Excluding the acreage underlain by peat 5 feet or less in depth as not 
being of value commercially and allowing 2 feet shrinkage in depth after 
draining, there is available: 

Cubic yards 
104 acres with an average depth of 5 feet, containing....... . . . . . . . . . . . . . . . . . . . . . 837, OOO 
226 acres with an average depth of 10 feet, containing........................... 3,646,000 
54 acres with an average depth of 14 feet, containing........ . . . . . . . . . . . . . . . . . . . . 1, 216, OOO 

The total volume is 5,699,000 cubic yards with a total tonnage of 
342,000 tons or 427,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Samples from depths 
-

0-3 feet 3-6 feet &-9 feet 9--12 feet 12-16 feet 

Absorption factors for moisture-free peat .. . . 
% % % % % 
14·0 16·0 12·4 14·0 8·5 

Absorption factor for peat with 20 per cent 
moisture . . ... ..... ........ . . ........ . . . 10·2 11 ·7 9·0 10·2 6·1 

Ash (dried at 105° C.) ........ .. .......... .. 1·7 1·9 2·2 2·1 1·7 

28737-10, 
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The bog has a considerable depth. The surface is very irregular; it 
is a typical high moor, as it swells from the surface of the ground in 
various places into domes reaching to a considerable height. The peat is 
fairly free from humus and is composed mainly of sphagnum mosses which 
towards the southwestern margin are intermixed with carex and eriophorum 
plants. It can be easily drained either towards the eastern or southern 
side of the bog, as both of these sides are facing Tabusintac lagoon. 

PORTAGE PEAT LITTER BOG, ALNWICK PARISH 

(See Figure 9) 

The bog is situated about 10 miles south of Tracadic village or 4 
miles south of Tracadie river. It has an area of about 654 acres. Of this 
area : 

Cubic yards 
148 acres have a depth of less than 5 feet, with an average depth of 4 feet, and 

contaip. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 955, OOO 
194 acres have a depth of between 5 and 10 feet, with an average depth of 7 feet, 

and contain... . . ..... ............... .. . . . .. .. ....... . ... . .... ... .. ..... ... 2,191,000 
129 acres have a depth of between 10 and 15 feet, with an average depth of 12 feet, 

and contain......................... ... ... .... ............. . .... ..... . .... 2,497,000 
114 acres have a depth of between 15 and 20 feet, with an average depth of 17 

feet, and contain....... ...... . .... .. . .. ............ . .. . .. . ...... . ......... 3,127,000 
65 acres have a depth of between 20 and 25 feet, with an average depth of 21 feet, 

and contain......... . ............................... .. . .. .... ..... ........ 2,202,000 
4 acres have a depth of more than 25 feet, and contain.. . .......... . ......... . .. 161,000 

Excluding the acreage underlain by peat 5 feet or less in depth as not 
being of value commercially, and allowing 2 feet shrinkage in depth after 
draining, there is available: 

Cubic yards 
194 acres with an average depth of 5 feet, containing... ..... . . . . . . . . . . . . . . . . . . . . 1, 565, OOO 
129 acres with an average depth of 10 feet, containing........ . .. ................ 2,081,000 
114 acres with an average depth of 15 feet, containing.. . . ...... .. ......... . .. ... 2, 759, OOO 
65 acres with an average depth of 19 feet, containing........ ... . . ............... 1, 992,000 
4 acres with an average depth of 23 feet, containing........ .. ................... 148,000 

The total volume is 8,545,000 cubic yards, with a total tonnage of 
513,000 tons or 641,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Samples from depths of 
-

0-3 feet 3-6 feet 6--9 feet 9-12 feet 12-16 feet 

% % % % % 
Absorption factors for moisture-free peat .... 17·6 17·1 20·0 13·5 12·8 
Absorption factor for peat with 20 per cent 

moisture ........ .. ... ... ............... 12·9 12·6 14·7 9.9 9·3 
Ash (dried at 105° C.) ...................... 3·0 1·9 2·3 2·1 1·7 

The peat is fairly free from humus and has a considerable depth. 
This bog is a high moor characterized by several cupola-shaped hills. The 
depth and the profuse growth of sphagnum plants in these bogs are due 
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to the even distribution of moisture throughout the year, resulting from the 
situation close to the coast where the even temperature and moist climate 
render the growth of the sphagnum mosses luxurious and rapid. The peat 
is composed mainly of sphagnum mosses slightly mixed with eriophorum. 
Towards the western and northern margins a great number of varieties of 
carex plants were found. On the whole it is suitable for the manufacture 
of peat litter. It is easily drained into Tabusintac lagoon. 

TRACADIE BEACH PEAT LITTER BOG, SAUMAREZ PARISH 

(See Figure 10) 

The bog is about 5 miles southeast of the village of Tracadie. It has 
an area of about 245 acres. Of this area: 

Cubic yards 
131 acres have a depth of less than 5 feet, with an average depth of 3 feet, and 

contain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634, OOO 
39 acres have a depth between 5 and 10 feet, with an average depth of 7 feet, 

and contain......... . .. . . . .. . . . ..... .. ... . .. . . . ... . . . . . ........ . .......... 440,000 
56 acres have a depth between 10 and 15 feet, with an average depth of 12 

feet, and contain................ . ......... . ....... . . . .. . .................. 1,084,000 
19 acres have a depth of more than 15 feet, with an average depth of 16 feet, and 

contain... . .. . ......... . ........................... .... ....... . . . . .. .. . . .. 490,000 

Excluding the acreage underlain by peat 5 feet or less in depth as 
being of no value commercially, and allowing 2 feet shrinkage in depth 
after draining, there is available: 

Cubic yard 
39 acres with an average depth of 5 feet, containing. .. ... . . . . . . . . . . . . . . . . . . . . . . . 315, 00 
56 acres with an average depth of 10 feet, containing. . .................. . . ...... 903, OOO 
19 acres with an average depth of 14 feet, containing.. ..... ... . . . . . . . . . . . . . . . . . . 429, OOO 

The total volume is 1,647,000 cubic yards with a total tonnage of 
98,820 tons or 124,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Absorption factors for moisture-free peat . . ... ............ . .. .. .. . 
Absorption factor for peat with 20 per cent moisture ....... . . .. ... . 
Ash (dried at 105° C.) ....... ... .. .... ... . . .... .. .... ....... .... . 

Samples from depths of 

0-3 feet 3-6 feet 6-9 feet 

% 
13·2 
9 ·6 
3·0 

% 
15·9 
11·7 
2·1 

% 
11·5 
8·4 
3·8 

This bog is a high moor characteriz·ed by one distinct ·cupola-shaped 
dome. The peat, except ·a narrow area close to the southea.stern and 
northwestern margins, is slightly humified and will produce a fairly good 
litter, especially the upper layers which are free from humus. This bog 
is formed principally of sphagnum mosses. Eriophorum was found in 
some places towards the middle, but in greater quantities intermixed with 
carex plants towards the margins. It is suitable for the manufacture of 
peat litter, but only on a small scale on account of the small area of the 
bog. Drainage can be effected towards the south. 
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BOULLOU POINT PEAT LITTER BOG, SAUMAREZ PARISH 
(See Figure 11) 

This bog is about 2t miles south of Tracadie village. It has an area 
of about 205 acres. Of this area: 

Cubic yards 
59 acres have a depth of less than 5 feet, with an average depth of 3 feet, and 

contain. . . .. . .... . . .. . . . . . ... . . .. .... ...... .. ......... . . . . . .. . . .. . . . ... . . . 286,000 
60 acres have a depth of between 5 and 10 feet, with an average depth of 7 feet, 

and contain.. .. . . . .. . . . . ... ... . . .............. . .... . . .. . ........ . . . ... .... 678,000 
47 acres have a depth of between 10 and 15 feet , with an average depth of 13 feet, 

and contain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 986, OOO 
39 acres have a depth of more than 15 feet, witli an average depth of 17 feet, and 

contain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 070, OOO 

Excluding the acreage underlain by peat 5 feet or less in depth as not 
being of value commercially, and allowing 2 foet shrinkage in depth after 
drainage, there is available: 

Cubic yards 
60 acres with an average depth of 5 feet, containing... . . .. . . . .. . . .. . .... . . .. . . .. 484,000 
47 acres with an average depth of 11 feet, containing. . ..... . . . . . . . . . . . . . . . . . . . . . 834, OOO 
39 acres, with an average depth of 15 feet, containing. . . . ....... ... ... ... ... .... . 944,000 

The total volume is 2,262,000 cubic yards, with a total tonnage of 
136,000 tons or 170,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Samples from depths of 

0-3 feet 3-6 feet 6-9 feet 

Absorption factors for moisture-free peat . .. . .. . .. . ... ...... . . . .. . 
Absorption factor for peat with 20 per cent moisture .... . .. .. ... .. . 
Ash (dried at 105° C .) . . .......... . . .. .. . .. . . . . . .. .. .. . ..... .. .. . 

% 
16·7 
12·3 
2·1 

% 
13·3 
9.7 
2·6 

% 
14·1 
10·3 
1·6 

The peat is fairly free from humus and has a fair depth. This bog 
is a high moor, with many small knolls and dwarf trees. The bog could 
easily be drained in a southeast direction and being in close proximity to 
Tracadie village is suitable for the manufacture of peat litter on a com­
mercial basis. The surface layers to a depth varying from 1 to 4 feet are 
composed mainiy of sphagnum mosses practically free from humus and 
slightly intermixed with eriophorum and carex plants towards the mar­
gins. The bottom of this bog is of sand intermixed with grey clay. 

LITT:LE TRACADIE PEAT LITTER BOG, INKERMAN PARISH 
(See Figure 12) 

The bog is about 2 miles north of Tracadie village and immediately 
west of the post road. It has an area of about 240 acres. Of this area: 

Cubic yards 
70 acres have a depth of less than 5 feet, with an average depth of 4 feet , and 

con ta in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452 , OOO 
60 acres have a depth of between 5 and 10 feet, with an average depth of 8 feet, 

and contain . ....... . . . . . .... . ........ . ........ . . .. ... . .. .. . . . . .. . . . . . . . . . . 771,000 
40 acres have a depth of between 10 and 15 feet, with an average depth of 13 

feet , and contain . . ... .. . . ... .. . . . . .. . . .. . .. . . . .. .. . ... . . . . . .. .. .. . ..... . .. 839 ,000 
58 acres have a depth of between 15 and 20 feet, with an average depth of 17 

feet, and contain. . .. . . . . . ..... .. ..... . .. . ..... ...... . .. .. ... .. ........ .. .. 1,591,000 
12 acres have a depth of more than 20 feet, with an average depth of 21 feet, 

and conta in. ... . . . ... . .. . ... . . .... .. . .. . ... . . .... ... .. . . . .. . .. . . .. . .. . ... . 402,000 
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Exc1uding the acreage underlain by peat 5 feet or less in depth as 
not being of value ·commercially, and allowing 2 feet shrinkage in depth 
after drainage, there is available: 

Cubic yards 
60 acres with an average depth of 6 feet, containing............................. 581,000 
40 acres with an average depth of 11 feet, containing............................ 710,000 
58 acres with an average depth of 15 feet, containing.... . . ...... ... ....... ...... 1,404,000 
12 acres with an average depth of 19 feet, containing................ .. .. . ..... . . 368,000 

The total volume is 3,063,000 cubic yards, with a total tonnage of 
189,000 tons or 236,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Samples from depths of 
-

0-3 feet 3-6 feet 6-9 feet 9-12 feet 

% % % % 

Absorption factors for moisture-free peat ..... ........ .. 7·0 15·6 13·4 9·6 
Absorption factor for peat with 20 per cent moisture ... 5·0 11·5 9·8 6·9 
Ash (dried at 105° C.) .. ... ..... . ...................... 2·2 1·8 1·7 1·8 

This bog also is a high moor with two distinct cupola-shaped domes. 
The peat, except a narrow strip following the margin of the bog, is only 
slightly humifi.ed and will produce a fairly good litter, especially the upper 
layers, which are fairly free from humus. The peat is composed of various 
sphagnum mosses slightly intermixed with eriophorum and towards the 
margin with carex plants. The bog has a fairly good depth and the sur­
face is comparatively free from knolls. This bog can easily be drained 
towards the post road and being close to Tracadie village and only a few 
hundred feet from the railway track is most suitable for the manufacture 
of peat litter on a ·Commercial basis. 

GASPEREAU PEAT LITTER BOG, INKERMAN PARISH 

(See Figure 13) 

This bog lies about 5 miles northeast of Tracadie village and half a 
mile southeast of the Canadian National railway. It has an area of about 
690 acres. Of this area: 

Cubic yards 
180 acres have a depth of less than 5 feet, with an average depth of 3 feet, and 

contain...... . . ...... . . ....................... . .. ... . . .. .................. 871,000 
243 acres have a depth of between 5 and 10 feet, with an average depth of 8 feet, 

and contain.................... . ................ .......... ..... . .. . ....... 3, 136,000 
153 acres have a depth of between 10 and 15 feet, with an average depth of 12 

feet, and contain........... . . ............... ... ................. . .... . . . .. 2,962,000 
92 acres have a depth of between 15 and 20 feet, with an average depth of 17 

feet, and contain.. ... ............... .... ..... ... .... . . . ............... . ... 2,523,000 
22 acres have a depth of more than 20 feet, with an average depth of 20 feet, and 

contain .... . .......... .. ...... ..... ............ . ....... .... . . . ......... ... 710,000 
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Excluding the acreage underlain by peat 5 feet or less in depth as not 
being of value commercially, and allowing 2 feet shi:inkage in depth ·after 
drainage, there is available: ' 

Cubic yards 
243 acres with an average depth of 6 feet, containing...... . ..... . .... .... . . ..... 2,352,000 
153 acres with an average depth of 10 feet, containing .. . ...................... ,. 2,468,000 
92 acres with an average depth of 15 feet, containing..... . .. . . . . . . . . . . . . . . . . . . . . 2, 226, OOO 
22 acres with an average depth of 18 feet, containing. .......... . . . . . . . . .. ... . . .. 639,000 

The total volume is 7,685,000 cubic yards, with a total tonnage of 
461,000 tons or 576,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Samples from depths of 
-

0-3 feet 3-6 feet 6-9 feet 9-12 feet 

Absorption factors for moisture-free peat ............... 
3 3 3 3 
10·7 8·2 9.4 8·7 

Absorption factor for peat with 20 per cent moisture .... 7·8 5.9 6·8 6·3 
Ash (dried at 105° C.) .. .. . ........ . ..... .. ............ 2·3 2·2 1·4 1·5 

The peat in this bog is more or less humified and the southeastern 
part, towards the lake, is so much so that it is· not suitable either for peat 
litter or peat fuel. The upper layers of the bog towards the centre are 
fairly free from humus, but become more humified towards the bottom, 
nevertheless it will produce a fairly good peat litter. The bog is a high 
moor characterized by one distinct -cupola-shaped hill. The peat is com­
posed of various sphagnum mosses slightly intermixed with eriophorum 
and towards the margin with carex plants. The bog has a good depth and 
the surface is comparatively free from knolls, as fires have swept the sur­
face of the bog several times. Charred trees are left in groups on the bog, 
making the clearing of the surface more difficult. This bog can easily be 
drained in a southerly direction towards the lake. 

GREEN POINT PEAT LITTER BOG, INKERMAN PARISH 

(See Figure 14) 
This bog is about 9 miles north of Tracadie village and 1 ! miles south 

of Inkerman station, Canadian National railway. It has an area of about 
1,516 acres. Of this area: 

Cubic yards 
205 acres have a depth of less than 5 feet, with an average depth of 3 feet, and 

contain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 992, OOO 
373 acres have a depth of between 5 and 10 feet, with an average depth of 7 feet, 

and contain. .... . .. . . . .. . . ................ . ............ . ........ . .. . ..... . 4, 212, OOO 
500 acres have a depth of between 10 and 15 feet, with an average depth of 12 feet, 

and contain................. .. . ................ . .......................... 9,680,000 
363 acres have a depth of between 15 and 20 feet, with an average depth of 17 

feet, and contain.......... ..... ................. .. . ....................... 9,956,000 
75 acres have a depth of more than 20 feet, with an average depth of 21 feet, and 

contain. . ............... . ..................... . ........ . .................. 2,541,000 
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E~cluding the acreage underlain by peat 5 feet or less in depth as 
not bemg of value commercially, and allowing 2 feet shrinkage in depth 
after drainage, there is available: 

Cubic yards 
373 acres with an average depth of 5 feet, containing. . .............. . ... .. . .. . .. 3,009,000 
500 acres with an average depth of 10 feet, containing... .... . . . . . . . . . . . . . . . . . . . . 8, 067, OOO 
363 acres with an average depth of 15 feet, containing......... .. ........ . ....... 8, 785,000 
75 acres with an average depth of 19 feet, containing.. .. ...... .. . . .... .. .. ...... 2, 299, OOO 

The total volume is 22,160,000 cubic yards, with a total tonnage of 
1,330,000 tons or 1,663,000 tons having 20 per cent moisture. 

Partial Analyses of Samples 

Samples from depths of 
-

0-3 feet 3-6 feet 6-9 feet 9-12 feet 12-16 feet 

Sa.mfole No. 1 
% % % % % 

Absorption factors or moisture-free peat .... 16·5 14·0 14·4 16·5 15·2 
Absorption factor for peat with 20 per cent 

moisture . .... . .... .. ............... .. .. 12·1 10·3 10·6 12·1 11·1 
Ash (dried at 105° C.) . . . ................. . . 2·1 2·9 1·9 1·7 2·3 

Sample No. Ji 
Absorption factors for moisture-free peat .... 16·1 16·3 17·7 14·1 13·7 
Absorption factor for peat with 20 per cent 

moiBture ..... ........ . ....... . .. .... . .. 11·8 12·0 13·0 10·3 10·0 
Ash (dried at 105° C.) ....... . ........ ...... 1·7 1·9 1·7 1·7 2·4 

The peat in this bog towards the centre is fairly free from humus, but 
towards the margin becomes more humified, especially the shallow part of 
the bog immediately south of the Canadian National railway, which is 
neither suitable for peat litter nor peat fuel. The upper layers of the 
bog towards the centre are practically free from humus and hence would 
produce a good peat litter. The bog is a high moor characterized by 
several distinct cupola-shaped hills, especially noticeable in the part of 
the bog east of the road and facing the coast. The peat is composed of 
various sphagnum mosses slightly intermixed with scirpus, eriophorum, 
and carex grasses. Towards the margins the carex grasses, eriophorum, 
and other vegetation like blueberry bushes, ferns, hypnum mosses, and 
other plants are more prevalent. The bog has a good depth and the sur­
face is comparatively free from knolls and trees. The bog can eas,ily be 
drained towards the gulf of St. Lawrence. This bog being favourably 
located as regards water and rail, is very suitable for the manufacture of 
peat litter on a large commercial basis. 

While this and the Gaspereau bog were being investigated, hundreds of 
wagon loads of raw peat were being dug and carted away to be applied on 
the land or used for compost. It is a mistake to apply raw, s·our peat 
with 90 per cent moisture to the land or to use it immediately for the 
preparation of compost, as' the peat in that state is entirely void of nitrogen 
and contains, no plant food. The peat ought first to be dried until the 
moisture content is 20 per cent, then used as an absorber of animal 
spillings, and afterwards applied to the land. It is apparent, however, that 
farmers are beginning to realize the great value of the peat lying almost 
at their front doors. 
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VARIOUS USES OF PEATl 

Peat in general may be used for a variety of purposes, but since peat 
varies in character it is essential that a deposit should be carefully 
examined with regard to its suitability for any proposed purpose, such as 
the production of fertilizers, st&ble litter, a basis for stock foods, as a 
packing material, as an absorbent and deodorant, as a filler for manu­
facturing cardboard or coarse paper, and the manufacturing of peat fuel. 

Peat is composed of the remains of plants of various species and in 
varying stages of decomposition, thus giving rise to different kinds of peat. 
It may be practically undecomposedJ that is, free from humus, and be 
formed mainly of different mosses. It may be slightly humified, coarsely 
fibrous matter containing plainly recognizable roots, rhizomes, and aerial 
parts of plants. Or it may be well humified and compact, with its fibrous 
constituents decomposed and the greater part of it consisting of disin­
tegrating leaves and woody parts of trees and shrubs. These physical 
differences accompany marked differences in chemical and mechanical 
properties. 

Nearly all raw peat is more or less acid, contains very little bacterial 
life, and most of its nitrogen content is not available to plant life. There­
fore, raw peat, especially if formed of sphagnum mosses not humified, 
cannot without further treatment be successfully used as a fertilizer. 
But sudh peat may be treated in several ways to produce a fertilizer of _ 
a high grade, and of great value when applied to soils deficient in organic 
matter and nitrogen. Peat that is formed principally of sphagnum mosses 
and is fairly free from humus is highly absol'lbent and, therefore, pre­
eminently suitable for the manufacture of peat litter and peat mull. The 
higher humified, more compact peats are more suitable for the manu­
facture of fuels, and the quality of the fuel depends mainly upon the 
degree of humification. Peats which are neither free from humus nor 
well humified are not suitable either for litter or fuel, but are more 
susceptible to bacterial inoculation and seem to change into fertilizers much 
quicker than the less humified sphagnum moss peats that are so suitable 
for use as peat litter. It is interesting to note that the peat lbogs of 
southern Ontario and Quebec are, in a general way suitable for fuel 
purposes, whereas the extensive 'bogs of New Brunswick -and Nova Scotia 
and those of Quebec, along the northern shores of the lower St. Lawrence, 
are potential sources for the manufacture of peat litter and, on the other 
hand, the enormous peat bogs of western Ontario and of Manitoba, though 
neither suitable for the manufacture of peat fuel nor peat litter, will 
eventually be of value for bacterial inoculation and, consequently, as a 
source of fertilizer. It thus appears that the peat suitable for fuel is 
adjacent to the industrial centres and the other varieties occur in areas 
where it can be employed as a fertilizer. 

PEAT LITTER 

Peat suitable for litter is mainly formed of sphagnum mosses but 
little humified. It should be dug in the autumn and left exposed to the 

1 See "Peat, Its Manufacture and Uses"; Mines Branch, Dept. of Mines, Canada (1926). 
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frost during the winter, whereby it is rendered more porous and more 
susceptible to decomposition when mixed with struble manure. It should 
then be dried 'by exposure to the sun and air, disintegrated by mechanical 
device, scr€ened, and 'baled. The manufactured product is most commonly 
used as tbedding for domestic animals, except sheep, and, subsequently, as 
a fertilizer, as it aibsorbs the liquid manure. Some masses absorb as high 
as twenty-eight times their own weight in moisture. 

"A simple method (for the preparation of peat litter) iis frequently employed 
by farmers to prepare comparatively snaLl quantities of litter for use on their own 
farms. A part of the lbog, sufficiently drained to allow the use of horses on its sur­
face, is ploughed to a depth of 6 or 8 inches in the autu'mn. The followiiiw; spring 
the peat is thoroughly harrowed, and when sufficiently air-dried, is scrruped into heaps, 
conveyed to a storehouse and used as required. The surface can be harrowed several 
times during the summer, as the peat, spread out in a thin loose layer, is quickly dried 
by the wind and sun." 1 

Peat litter is specially well adapted for use in stables, pig or hen 
houses. One ton of a good peat moss litter will last as bedding as long as 
2! tons of straw. A properly laid and looked after bedding of peat litter 
can last for over two months. No disagreeable odour arises from it. It 
is highly conducive to healthy growth of the hoof and cures a bad case 
of trush. The animals are kept cleaner and healthier with a quarter less 
labour than when straw is used. When peat moss bedding is used and 
properly handled very few or no flies are found. It is also perfectly fre€ 
from danger of fire, as it is less combustible than straw. No drainage of 
the stalls is needed except a cement floor. 

"By absorbing the liquid manure the most valuable portion is saved since it (the 
liquid part) contains ordinarily, over half of the nitrogen and four-fifths of the potash 
of the total manure. . . . Peat litter also adds consideraible fertilizing vafoe to 
the manure in the form of nitrogen compounds and organic matter."2. . . . . . 
Furthermore, it is claimed that the addition of peat litter improves in 
various ways the quality of the soil. 

PEAT MULL 

Peat mull, a powdery form of peat obtained when shredded peat is 
screened during the process of manufacture of peat litter, is used as a 
packing material, an insulator, as an absorbent and deodorant, and a basis 
for foods for live stock. 

Peat mull has long been used for the preparation of food for stock, 
by mixing it with refuse molasses, obtainable in large quantities at 
a comparatively low price from beet sugar factories and cane-sugar 
refineries. The refuse molasses is an excellent and fattening food when 
mixed in proper proportions with peat mull. " Th€ corrective qualities of 
peat make it a desirable material also for mixture with cotton seed meal." 3 

"The absorbent and deodorant, as weII ae to some extent disinfectant, properties 
of peat mull Cpeat dust) make it a very desirable material for use in earth closets, 
cess pools, etc. In .places where there is no public water supply or sewa,ge disposal 
system, its use for this purpose would be in the interest of public health."4 

1 See "Pea.t Its Manufacture and, Uses"; Mines B.ranch, Dept. of Mines Canada (1926). 
2 Op. cit., p. 242. 
s Op. cit., p. 243. 
4 Op. cit., p. 243. 
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DEEP BORINGS IN ONTARIO, QUEBEC, AND THE MARITIME 
PROVINCES 1 

By E. D. Ingall 

The Borings Division exists for the purpose of accumulating and 
studying records of borings made in any part of Canada, so that the in­
formation gained may be available for the guidance of drill operators and 
others. 

An essential feature of the work consists in an exact study of samples 
of the strata passed through by bore-holes. In order th&.t such samples 
may be as accurately representative of the strata penetrated as the drilling 
methods permit, it is most important that the samples be sent direct with­
out previous washing or other preparatory operations. Samples should 
be taken at short intervals because unsuspected but important variations 
may exist in material appearing to be homogeneous. 

As in the past few years the work of the Borings Division in Ontario 
has been prosecuted largely in co-operation with Colonel R. B. Harkness, 
Commissioner of Gas, Provincial Government. Through him have been 
received, during the year, some one hundred and seventy-two logs from 
the records in his office in Toronto. These were mostly of borings made 
in the western peninsula of Ontario between 1923 and 1925 and represent 
records demanded of the operators under the authority of the Ontario law 
which created the office of Commissioner of Gas. Except in a few cases, 
the descriptions of the strata passed through were furnished by the drillers. 
In addition there were received through the Commissioner of Gas some 
sets of samples from the various wells in the tabulation given below. 

1 Information regarding boring records for British Columbia and the Yukon, t he Prairie Province;, 
eto., will be found in Parts A and B of the Geological Survey Summary Reports. 
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Laboratory work on sets of samples from several wells has been com­
menced in .order to determine the horizontal extension of the Whirlpool, 
Grimsby, and Clinton horizons. Detailed laboratory work was also done 
on the samples from the Coste No. 7 well, and chemical determinations 
of gypsum and anhydrite in various wells were made. Laboratory examina­
tions were made of cores from borings in the vicinity of Cornwall. 

In the early part of 1925 the Department of Railways and Canals 
applied for geological assistance in interpreting the results of their campaign 
of borings in the vicinity of Lachine, Quebec. Mr. Maddox, of the Borings 
Division staff, visited the field, and cores from the borings tabulated below 
having been received has examined and reported upon them. 

Records R eceived from the D epartment of Railways and Canals 

Depth Number of 
Locality and hole No. reached samples 

Lachine-
23 . ... . ....... ... . ..... . .. ..... .. . . .. . .. . . 
24 . .. ... . . . ....... . . . .... ... . • . .•.. • .... .. 
25 .. ... . . . ... . . .. ......... .. .... . .. .. . ... . 
26 . .. ...... . .. . .... .... . . . .. . . . .. ... ... .. . 
27 . .. ... . . .. . .. ...... . .. . ... . ..... ... . •. . . 
28 .. . .. ... .. ..... .. . ..... . .. . . . .. ... ..... . 
29 ..... . . . ... . . . .•.. . .. ... . . ...... .... .... 
30 ..... .. .. .......•....... ... . ..•. . • .. • . . . 

Laprairie basin-
31 . . .. ..... . . ... . . . .. .. ..... . . . .. . .. ... .. . 
32 . . ....... . . . ....•.. . . . .. .. .. . . .... . . •.. . 
33 .. . ..... ..... .. .... .. . .... . .... .. . .. . . . . 
34 . .. ... . •. .. ..... . . . . .. .... . . . .... . . ... . . 
35 ... .. ....... ... . . ..... ..... . . . ........ . . 
36 ... . . .. .. . .. .... . .. . . . .. . . ..... . .. .. . . . . 
1. . . . . .. . ..... .. ......... ... .... .. . .. . .. . 
2 . . .. .. . • .. . . .. ... .•. . •.. . .. . . . .... . . .. .. 
3 .. . ... .. ..... . . . .. . .. . . .. . . . . . . . . . .. . . . . 
4 . .. . . . ... .• ..... . .. . .. . ... . ..... .... . ... 
5 . . ... ...... ... .. .... . ....... . ..... .. ... . 
6 . . . . . . .. .. . . .... ...• . ... . ........• .. •. . . 
7 ... .. . .. . . . ..... ... . ..... . ....... . .. . .. . 

Lake St. Louis-
1. . ... .. .. . . . . .. . . .. . . .. . ... ... .. . .. . .. . . 
2 . .... . .. ...... . ... .... . .. . .. .. . . .•..... . 
3 ... .... . .. . ... .... .. . . . . ..... .. . ....... . 
4 ... . .. .. . .... . . . . .. ... . .. ... .. . . ... .. .. . 
5 .......•. . . ... ..... .. ... .•. .... ... ..... . 
8 . . .. .. . ... . . ... ... . . .... . . . .. .. .... ... . . 

11. .. . .. ....... . . .. ... . ... . .. . . . .. .. ... .. . 
12 . . . ...... . . . .. . .. ... . . . .. . .... . .. . .... . . 
13 ... . . . .. . ... . .•. . .. ... . . .. .. . . . . .... ... . 

Verdun-

Feet 
78 ·5 
76 
69 
41 
35 ·2 
27·8 
48·5 

19 
' 28 

28 
24 
27 
34 .7 
30 
25 
35·6 
25 ·5 
24 
28·4 
29 

62·6 
58 ·1 
53·3 
51·3 
62·6 
22 ·8 
12 
44 ·9 
18 ·5 

1.. . .... . . .. ... . .. . ... .. ... .. . . . • . . . . . . . 52 ·5 
2.. . . .. .... . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45· 8 
3. . ...... . . . .. . . . .. . . . .... . .. . . . .. . .. . ... 44·5 
4... ... .. . ... ... . . . . . .. . .. . . .. . .. . . . . . . .. 63 ·4 
5 . . . . ..... . ....... .. .... . . . . . .. . .. . .. .. .. . . .... .... . . 
6 .... .. .. ... . .. . ..•.. . . ... ... . . . .• . ... ...... . .. . ... . . 
7 .. ... .. . . . .. . .. . .... . . . . .... . . .. . . .. .... .. .... . . ... . 
8 . . ......•.. •... . . ....... .... .. .. . . .. . .. . .• . . . ..... .. 
9 .. . . . . . . . . .. . .. . .. . .. .. ... . . ... . .. . . . .. . . •. . . ...... . 

Lachine-
19 . . . . .. . . . . .. . ........ . . . .. . ...... . . .... . 72 ·3 

South of Allard st. on Monk boulevard-
1. . ... . .. . . . . . .. . ..... . . ... ... . .. . . .. . .. . . 56 ·0 

South of Allard st. on Irwin ave.-
2 •• . ... . .. ... . . . . . . ... .. .... . . . . . .. . ..... 34.7 

Ville Emard-
3 . . . . .. . .. . . . ... .... . .. . .. . . .... . . .. . .. . . 60·7 

Dorval-
2 ....... .. .... .. . .... . . . .. . .• . .... .... . .. 50·1 

~7-11 

6 
8 
9 
5 
6 
5 
2 

2 
2 
4 
2 
3 
3 
4 
3 
2 
3 
1 
2 
3 

3 
3 
2 
3 
4 
6 
2 
3 
2 

5 
4 
7 
7 
3 
4 
6 
3 
3 

5 

6 

5 

6 

6 

Year 
made 

1925 
1925 
1925 
1925 
1925 
1925 
1925 
1925 
1925 

1925 

1925 

1925 

1925 

1925 

Depth to 
first rock 

Feet 

32·5 
27·0 
27·8 
23·6 

. ...... ... .. 

. .. ... ... ... 

... ... .... .. 

. .. .. ... .... 

. ... .. .. .. .. 
46·0 

20·0 

15·0 

14·7 

10·0 
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No records l()f deep borings for gas and oil in the Paheozoic basin of 
eastern Ontario and Quebec were recorded during 1925. 

In eastern Ontario, the wedge of territory between the converging 
Ottawa and St. Lawrence rivers is underlain by a series of Palreozoic 
strata which yield indications of natural gas and petroleum over a wide 
range. This series is continuous in an easterly direction through the 
province of Quebec. It forms a narrow fringe north of the St. Lawrence 
as far as the city of Quebec and extends southerly in a practically undis­
turbed condition as far as the great Lake Champlain-St. Lawrence fault. 
This undisturbed zone of possible oil and gas-bearing strata between its 
western limit in eastern Ontario and its eastern limit in the vicinity of 
Quebec city, extends for a distance of about 250 miles, and has an average 
width of 50 miles. The stratigraphical succession is related to that of the 
peninsula of western Ontario, the Trenton group being common to both. 
In the west, however, the underlying Precambrian is encountered at the 
base of the Trenton, whereas in the eastern area, sediments of Lowville, 
Chazy, Beekmantown, and Potsdam age intervene between the lowest 
Trenton and the Precambrian. 

Borings in Ottawa district indicate a thickness of about 1,375 feet from 
the top of the Trenton to the Precambrian. Upwards the series in this 
district practically terminates at the top of the Cincinnatian group, although 
at various places isolated areas of red, sandy shales are found, probably of 
Queenstown age. In the Ottawa-Montreal part of the area these patches 
of red beds are quite small and under 100 feet in thickness, whereas in 
the Eastern Townships of Quebec, where they occupy synclinal troughs, 
borings near St. Hyacinthe have shown as much as 1,000 feet. A marked 
feature of the sedimentary series is the great and rapid thickening of the 
Richmond, Lorraine, and Utica shales overlying the Trenton, in their ex­
tension southeast f1rom Ottawa district . Thus, in St. Hyacinthe district, 
borings about 3,000 feet in depth did not reach the bottom of the Lorraine. 

In the area above described, indications of natural g~s are numerous 
in a zone extending from Ottawa along the south shore of Ottawa river 
and the north and south shores of the St. Lawrence as far as Quebec. 
These have been exploited in depth by boring at a number of places, but 
so far without locating gas in any large and lasting pools and without find­
ing petroleum which, judging by slight indications found at various places, 
operators had hoped to find accompanying the gas. 

In St. Hyacinthe district some 25 miles in an easterly direction from 
Montreal, in .a group of deep borings a little natural gas w.as found under 
high pressure, but no petroleum. These borings were with one exception 
confined to a synclinal trough and did not reach the same horizon as that 
in which the gas, and occasional oil, indications, are found in the Ottawa 
end of the district. 

For reasons indicated above, and considering how few deep borings 
have been made in comparison with the extent of the district., it can only 
be concluded that the question of the existence of gas and oil in commer­
cial and lasting quantities in the eastern Ontario-Quebec Palreozoic series 
is still an open one. 

No information as to boring activities in Nova Scotia came to hand 
other than the records published, as in former years, by the Department of 
Mines of the province. 
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Correspondence was carried on in regard to the advisability of borings 
for water by the Farmer's Co-operative Creamery of Moncton and in con­
nexion with proposed boring operations by the Trask Wdl Company of 
Berwick, N .S., on Grand Manan island. No reports of operations were re­
ceived in reply to our invitation to co-operate. 

The New Brunswick Gas and Oil Company have continued to send 
records of their operations and some 3,000 samples from e;ght wells were 
received during the year. The field , adjacent to Moncton, has been so 
systematically tested and developed by the company that most of their 
boring activities for some years past represent deepening of old wells to 
reach proved lower gas-bearing horizons. 

Records Received from the M m-itime Provinces: New Brumwick and 
Prince Edward Island 

Locality 
Total 
depth 
in feet 

Albert, N.B., Stony Creek ........... . 
" " 

" 
Queens, P.E.I., Governor 

island ........ .. . .. . . ... . 25 

Number 
of samples 
received 

Remarks 

300 New Brunswick Gas and Oilfields, Ltd.,Well 64 
410 " " " " 65 
508 " " " " 66 
506 " 67 
508 " 68 
510 " 69 
500 " 70 

4 Doherty Co., No. 1 

On Prince Edward Island, in the vicinty of Charlottetown, the Henry 
L. Doherty Company of New York has commenced a deep boring and a 
number of samples have been received. In view of the intricate problems 
presented in the study of the various formations of the adjacent provinces 
of Nova Scotia and New Brunswick and their relationship to the strata 
constituting Prince Edward Island, the geological information resulting 
from any deep borings made in the island province will be of exceptional 
interest. The belief held many years ago that the coal measures of Nova 
Scotia and New Brunswick might be found to underlie the younger strata 
of the island led to the boring of five deep holes by the Dominion Geo­
logical Survey in the year 1909. Of these the shalloweEt wa~ 1,670 feet and 
the deepest 2,082 feet. Geological studies had shown the presence of some 
seven flat anticlines in the strata and the borings were located on three of 
these as near the crest as feasible, so as to start as low in the formations 
as possible. The fragile nature of the strata passed through and the heavy 
flows of water under pressure encountered greatly added to the difficulties 
of the undertaking, but it was felt that, although no greater depth was 
attained, it was proved that coal seams did not exist at a depth at which 
they might be commerciailly worked. The records of these wells present a 
monotonous variation of soft shales, sandy shales, and sandstones, and no 
important change of formation was demonstrated. Should the underlying 
formations be reached in the present boring not only will relationships of 
great geological interest be established, but the possibility of encountering 
gas and oil in these lower formations will have been partly demonstrated. 
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OTHER FIELD WORK 

Geology 

ELLIS THOMSON. Mr. Thomson continued an areal geological and 
geographical survey of a part of the large area of " Keewatin " ischiS'ffi 
near Woman River, Ontario. This area is geologically similar to other 
large Keewatin areas which have been found to be well mineralized, and 
it is being mapped to facilitate prospecting operations. Iron formations, 
pyrite, gold, and lead-zinc minerals are known to occur in it. The area 
surveyed in 1925 lies within the Ridout quadrangle, between latitudes 
47° 30' and 47° 45' and longitudes 82° 30' and 83°. Further field work 
will be done before a report and maps are published. 

R. C. EMMONS. Mr. Emmons surveyed an area of Huronian forma­
tions in timber berths 195, 188, 182, and parts of the townships of Gould 
and Grassett, north of Thessalon, Ontario. The area contains small 
deposits of copper, but the survey was undertaken chiefly to obtain fuller 
knowledge of the extent and relationships of the Huronian formations. 
Work will be continued in 1926. 

W. H. COLLINS. Mr. Collins commenced -a detailed geological and 
geographical survey of the Espanola quadrangle lying between latitudes 
46 ° 15' and 46 ° 30' and longitudes 81 ° 30' and 82 °, just west of the Sud­
bury nickel basin. The area contains some occurrences of gold, nickel­
copper, and feldspar and affords a solution for some of the geological 
problems of the nickel basin. Work will be continued in 1926. 

T. T. QumKE. Mr. Quirke continued a detailed geological survey 
near the mouth of French river, Ontario. The country extending from 
Killarney eastward along Georgian bay is underlain by a complex assem­
blage of granitic rocks and crystalline sediments which contains deposits 
of feldspar, garnet, pure quartzite, and other non-metallic minerals that 
are close enough to water transportation on the Great Lakes to make 
development possible. It is also of outstanding geological interest, inas­
much as it affords some means of correlating the succession of Precam­
brian formations in the Hluronian region with that of the Grenville region. 
Work will be continued in 1926. 

H. V. E1,LSWORTH. Mr. Ellsworth studied the ·granites and pegma­
tites at Cutler, Webbwood, Creighton Mine, Killarney, Dill, and Ess 
Creek, all in the general vicinity of Sudbury, particularly with a view to 
finding radioactive and rare-earth minerals. This was in continuation of 
a systematic study of radioactive and rare earth minerals throughout 
Canada. A report upon this work is being prepared. 

M. E. WILSON. Mr. Wilson completed a detailed geological survey 
of an area of Grenville and other crystalline rocks near Ma<loc, Ontario, 
and a systematic investigation of the deposits of talc, fluorite, gold, arsenic, 
pyrite, etc., that occur in this locality. 
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R. A. PELLETIER. Mr. Pelletier surveyed geologically an area near 
Thurso, partly in Ontario and partly in Quebec. Work was done on either 
side of a railway which is being constructed northward from Thurso and 
will give readier access to this part of Quebec. 

J. W. GOLDTHWAIT. Mr. Goldthwait commenced a study of the phy­
sical geography and Pleistocene geology of the St. Lawrence lowland, with 
a view to preparing a report similar in character to the recently issued 
"Physiography of Nova Scotia." It is expected that the field work will 
be completed in 1926. 

F. J. ALCOCK. Mr. Alcock made a systematic examination of lead 
and zinc occurrences in eastern Canada. This work will be continued in 
western Canada in 1926 and when complete a report will be prepared upon 
lead and zinc occurrences in Canada. 

W. V. HowARD. Mr. Howard commenced an areal geological survey 
of the Carleton quadrangle, between latitudes 48° and 48° 15' and longi­
tudes 66° 30' and 67°, on Chaleur bay. This area contains an unusually 
fu11 and well-exposed succession of Palreozoic formations, both sedimen­
tary and volcanic, study and mapping of which should contribute impor­
tantly to knowledge of the geology of Gaspe and New Brunswick. The 
work will be completed in 1926. 

W. L. Uaww. Mr. Uglow made a systematic examination of man­
ganese deposits in New Brunswick and Nova Scotia with the intention of 
continuing such work in western Canada with a view to preparation of a 
report upon manganese occurrences in Canada. The untimely death of 
Dr. Uglow will delay the completion of the proposed report. 

H. D. SQUIRES. Mr. Squires made a detailed geological and geogra­
phical survey of an area of granites and altered sedimentary formations 
near St. George, New Brunswick. A report and a map are being prepared. 

W. A. BELL. Mr. Bell revised existing geological maps of areas in 
Nova Scotia underlain by rocks of the Carboniferous system. A new 
edition of the geological map of Nova Scotia, No. 39 A, which is now being 
prepared for publication, will contain this new information. The Car­
boniferous rocks, which contain a wealth of useful minerals, .will be sub­
divided into three parts corresponding to their contents of economic min­
erals, as well as to their geological character. 

A. 0. HAYES. Mr. Hayes resumed a detailed geological survey of an 
area around and east of St. John, New Brunswick, upon which he had 
been engaged at times between 1913 and rn20, when he resigned from the 
service of the Geological Survey. The area contains an unusual assem­
blage of early Palreozoic rocks, which have been rendered classic by the 
researches of G. W. Matthew, L. W. Bailey, and other geologists. 

E. R. FARIBAUL'l'. Mr. Faribault cuntinued near Bear River, Nova 
Scotia, the systematic geological survey of Nova Scotia upon which he 
has been steadily engaged for many years. 

Topography 
D. A. NICHOLS. Mr. Nichols carried out the primary traverse for 

the control of the Key Harbour map-sheet, Ontario. This sheet lies 
28737-12 
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between latitudes 45° 45' and 46° 00', and longitude 80° 30' and 81° 00'. 
The traverse was cairried along the Canadian Pacific railway from Pickerel 
river south to Naiscoot station, and along the Canadian National rail­
way from Pickerel river to Mowatt station, including the spur line to 
Key Harbour. Connexion was made to the astronomical station at 
Pickerel. Pennanent monuments were established about every 2 or 3 
miles along the routes. The position of these in latitude and longitude, 
based on the position of the astronomical station at Pickerel, are com­
puted and are available for future reference. 

A. G. HAULTAIN. Mr. Haultain carried out geographical surveys to 
complete the French River sheet, latitudes 46° 00' to 46° · 15' and longi­
tudes 80° 30' to 81° 00', and the Panache sheet, latitudes 46° 00' to 46° 15' 
and longitudes 81 ° 00' to 81 ° 30'. All of this work near Georgian bay is 
being carried out in_ connexion with the above-mentioned geological inves­
tigations by T. T. Quirke. Mr. Haultain also carried a transit !tnd tape 
traverse along the Nipissing Central railway from Swastika to the Inter­
provincial boundary. This traverse is for the control of geographic sur­
veys in the area. The Key ~arbour, French River, and Panache sheets 
will be unifonn in size and on a scale of 1 inch to 1 mile. 

R. BARTLE'l'T. Mr. Bartlett commenced work on the Loch Lamond 
sheet. This sheet lies between latitudes 45° 15' and 45° 30' and longi­
tudes 65° 30' and 66° 00'. This work is being carried out in connexion 
with geological investigations, by A. 0. Hayes, in the area. Very bad 
weather and heavy fogs greatly retarded the progress of the work. Mr. 
S. C. McLean carried out the triangulation control for the Loch Lomond 
sheet. 

K. G. CHIPMAN. Mr. Chipman completed the topographical surveys 
for the Margaretville sheet, latitudes 45° 00' to 45° 15' and longitudes 
65° 00' to 65° 30'; for the Bridgetown sheet, latitudes 44° 45' to 45° 00' 
and longitudes 65° 00' to 65° 30'; and also for the Granville Ferry sheet, 
latitudes 44° 45' to 45° 00' and longitudes 65° 30' to 66° 00'. About one­
half of the Digby sheet, latitudes 44° 30' to 44° 45' and longitudes 65° 30' 
to 66° 00', was also completed. 

W. H. MILLER. Mr. Miller completed the topographical surveys for 
the west half of the Springhill sheet. The area embraced in this half 
sheet is between latitudes 45° 30' and 45° 45', longitudes 64;0 00' and 
64 ° 15'. The coal mines around J oggins are included in this area. 

S. C. McLEAN. Mr. :McLean, in addition to providing triangulation 
control for the Loch Lomond sheet, N.B., completed the triangulation of 
about 422 square miles of territory for the control of the Springhill and 
Oxford sheets. A monumented traverse was also run from Joggins to 
Westchester via River Hebert, Southampton, and Springhill. Permanent 
reference posts were set about every 2 or 3 miles along the routes fol­
lowed. The primary traverse in the southwest was continued from 
Meteghan to Yarmouth. This work is the same as has been carried on 
for the last two years. 
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P LATE I 

A Dalmatiani te ~h awing spotted texture, many of the small er white spots 
are amygclules. (Page 41.) 

B. Centra1 Destor , looking north from the east-west centre line of th e township. 
(Page 84.) 

28737-13 
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PLATE II 

A. Fram H avn, Rice stm it, Ell e~mere island. View looking ~ou th from hill north of 
harbour. Arm of glacier is seen entering Ri ce strait. in t wo lobes, splitting 
around what was probably once an island in the strait . (Page 136.) 

B. Croker bay, North Devon island. Vi ew looking northwest ·into Croker bay, and 
showing elevated sea beaches with sea-cliffs now 3 miles inland. (Page 138.) 
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