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SUMMARY REPORT, 1921, PART D
AN EXPLORATION NORTH OF THUNDER BAY, ONTARIO

By T. L. Tanton
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INTRODUCTION

The laiter part of the field season of 1921 was spent in making a reconnaissance
survey of an unsubdivided area which lies west of Dorion township and north of the
townships through which the Canadian Pacific and Canadian National railways run
in their course along the north shore of Thunder bay in northern Ontario. The
results obtained form an important contribution to the geography of a map-sheet
which is in 2ourse of preparation; in large part they deal with un arvea which is very
difficult of travel and which is shown blank on existing published maps. A descrip-
tion is given here of the new canoe routes into this little known area which were
found and surveyed in 1921. The information will eventually be incorporated into
a map of the district, but as given here may in the meantime prove sevriceable to
prospectors and others intcrested in the territory to which the route leads.

DESCRIPTION OF ROUTE

The solid rocks of the district and along the route here described are all Precam-
brian. They are readily subdivisible into an early Precambrian group of  complex
structure and a late Precambrian succession of little disturbed scdiments and asso-
ciated igneous rocks. The Basement Complex consists of a Schist Complex and granitic
Batholithic Intrusives. The Schist Complex consists of two lithologically distinct
divisions one of which is composed almost entirely of banded biotite schist and the
other of dense, fine-grained chlorite, hornblende and sericite schists, and handed iron
formation. Of the younger Precarabrian rocks only the Keweenawan sediments and

-diabase intrusives are well developed. Animikie sedimunts were not found underlying

the Keweenawan to the north of Loon.

TFrom Dorion station an excellent road runs through the agricultural settlement
in Dorion township, rising gradually for 6 miles to the old post-Glacial lake floor where
it touches Mr. Gambles’ farm on lot 14, concession V. From there the route follows
Bishop’s trail over boulder clay for 1} miles to a branch road that leads northerly
and slopes gradually down for one-half mile to the south bay of Wolf lakel

Wolf lake is a beautiful sheet of water 4 miles long and averaging a quarter of
a mile in width; its southern half is bordered by glaciated, bare hummocks and ridges
of granite and gneiss which rise from 30 to 50 feet above the water. The outlet is
at the eastern extremity where a shallow rapid runs over gravel. Keweenawan sedi-
ments in horizontal attitude overlie the granite rocks within a mile of the lake shore
-on either side.

1 Shown on Map 1811, Geol. Surv.,, Can., Sum. Rept., 1919,7pz. 1.
40892—1
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On the east shore, nearly opposite the middle of the lake, a great sill of diabase
300 feet thick appears and under it, on the great cliff face, a few feet of Xeweenawan
limestone can be seen shove the lake level. Mesa-shaped remnants of diabase
extend away to the east and northeast, and ridges of the same rock extend south-
wester]y from the opposite shore. The zone trending north 20 degrees east and one-
half mile wide, in which the diabase occurs so abundantly, is regarded as a favourable
prospecting ground for lead, zine, copper, and silver minerals, which are commonly
associated in veins occupying faults and fissures in rocks of this type.

The northern end of Wolf lake is surrounded by low Jand, drift-covered and
presumably underlain by Keweenawan sediments. From the head of Wolf lake a
portage half a mile long leads over almost Jevel boulder clay to a bay on Wigwam
lake. Wolf river, between the two lakes, is a broad shallow stream flowing rapidly
over boulders.

Wigwam lake occupies 2 linear basin which, but for the occurrence of a boulder
barrier at its outlet, would be a continuation of Wolf lake. The southern half is
bordered by low drift-covered shores, but Keweenawan red tuff outerops as cliffs along
the northern half. These cliffs gradvally become higher and closer together and at
the northern extremity they are 50 feet high. Two large blocks which have fallen
from the cliff on the east side of the Jake form a prominent land mark on the shore.
A small stream, Balsam Brush creek, enters at this point after traversing a short
gorge in a series of falls and rapids. A portage 1,000 feet long was cut to a navigable
expansion of this stream, but its exploration was discontinued on account of shallow
water and obstructing logs. A land traverse indicated that a sand and boulder clay
plain extends at least a mile north and northeast from the head of Wigwam lake.

Wolf river enters Wigwam lake midway, on the west shore. The river makes a
sharp bend just above its mouth and a tangle of driftwood piled up among the trees
nearby indicates that at times of high water it flows directly across the forested,
bouldery barrier along the lake shore. A portage of 1,500 feet leads from a point
400 feet northwest of the river mouth to the outlet of Red Rock lake. The trail
ascends a gentle sand and boulder slope for 800 feet, and after mounting a low cliff
of Keweenawan sandstone follows down its gently dipping surface to Red Rock lake.

The eastern shore of Red Rock lake is composed of low-lying Keweenawan sand-
stone and drift. On the western shore granite occurs along the southern half. Near
the narrows to the north a small area of red tuff rises abruptly 100 feet above the lake.
The northern end of the lake consists of an intricate system of shallow channels
enclosing shrub-grown marshy areas. The river above the lake meanders through a
silt and clay plain which stands 10 feet above river-level. This is the first area of
land fit for agriculture encountered since leaving the Dorion farming area. Six
hundred feet upstream from the lake there is a fall 7 feet high over a cliff of nearly
flat-lying red dolomitic tuff and sandstone; a portage 700 feet long on the right
avoids this obstruction.

One mile above the lake there is a shallow rapid and a sharp turn in the main
stream; at the bend a large tributary enters from the northwest. The course up the
main stream is pursued southwesterly by following a portage on the right, 11 miles
in length, which starts below the rapids and the tributary’s junction. Half-way
across this portage, one passes from the soil plain to an area of thinly covered
Keweenawan sediments. A remarkable view is obtained, near the upper end of the
portage, of the river descending in a series of cascades and rapids through a main
gorge which has been incised to a depth of 20 feet through horizontally bedded, red,
dolomitic tuff. Within the gorge certain irregular areas of rock stand up promin-
ently and divide the river, at periods of low water, into several channels.

No falls or rapids occur for 13 miles above this Jong portage; this is the longest
stretch of smooth water on Wolf river. Two log jams are passed by portages on
the right. In proceeding southerly upstream the area near the river is a plain
standing 8 feet above the river and heavily covered with silt. Low hills rise a short
distance back from the river and become higher and closer to it as one travels
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upstream until at the 11-chain portage an area of considerable relief is encountered.
The river here falls 20 feet, and the portage is on the right over white sandstone.
This sandstone is nearly flat-lying and is traversed by a number of open fissures and
well-developed rectangular joints. At an abrupt turn in the river about 500 feet
above the 11-chain portage the valley crosses what is probably a fault. The outerops
in this vieinity, though abundant, are not disposed in such a way as to render possible
a positive interpretation of the solid rock geology. The rock in the bed of the stream
at the foot of the long rapids 500 feet west of the abrupt bend is pink granite and
pegmatite of the Basement Complex. The banks of the river rise very steeply on either
side to a height of 200 feet, and expose the best section of Nipigon sediments which
occurs along this route. Lying on the slightly weathered granite there is a basal
conglomerate 20 feet thick composed of granite fragments in a sandstone matrix.
Above this is a conformable series of flat-lying sediments made up of 100 feet, mostly
of sandstone, succeeded by nearly 100 feet of red tuff. The long rapids are passed
by a portage along the top of the cliff on the left side of the river. At 1} miles
above the lower end of this portage, the river-level is the same as that of the stratum
of red rock which forms the top of the tableland, and it is obvious that in this dis-~.
tance the river makes a descent of approximately 200 feet. The course of the river,
from the upper end of the long rapids to the junction of Greenwood ecreek, i
southwesterly for 2 miles, and westerly for 2 miles, and in this part of the route there
are five portages as follows: 3,000 feet, on the right; 400 feet, on the left; 900 feet, on
the right; 400 feet, on the left; and 40 feet, on the left.

In this locality the country is of low relief and outcrops of granite and Nipigon
sediments are equally numerous. No features of economic interest were observed
and it is certain that the sediments occur as thin remnants of an horizontal covering
over the gently undulating surface of the Basement Complex.

Twelve miles in a straight line west from the north end of Wolf lake, Greenwood
ereek enters Wolf river as a sluggish stream 20 feet wide and 1 foot deep. Tt is
navigable for 1,300 feet above the confluence and then disappears among boulders.
Giranite hills rise 60 feet on either side of the valley; the declivity is abrupt on the
right and a portage 1,250 feet long starts from the left bank. TUpon reaching the
highland, a scale of sandstone is found lying on the granite and by following westerly
along the relatively smooth surface thus afforded, Wolf river is reached. The
new route, which leads to Greenwood lake, branches southward from a point on this
portage 750 feet from its lower end, and after traversing 1,000 feet over boulder-
strewn, granite hills, reaches navigable water above a large beaver dam.

Greenwood creek is a very small stream during dry seasons and the total length
of the numerous portages which occur between its mouth and Greenwood lake is
about 2 miles. It occupies a remarkably straight valley and the granite hills and
ridges, which are less than 100 feet high mnear its mouth, gradually increase in going
4 miles southerly, to a height of 700 feet above the stream.

A large diabase dyke occurs on the portage whieh is 13 miles above the mouth of
the river. With this exception all the rock observed along the creek is granite and
pegmatite. The only noteworthy tributaries flowing into Greenwood creek enter
from the south and east at three-quarters of a mile, 1 mile, and 2 miles respectively,
below Greenwood Jake. These are upnavigable, though they occupy deep valleys.
An abrupt change in the direction of Greenwood Creek valley from south to south-
west, occurs one mile below the lake, but along the projected line of the river’s trend
1o the south there are a number of prominent drainage features which indicate the
existence of a rock valley over 20 miles in length trending almost parallel to the
west boundaries of Dorion and McTavish townships and approximately 33 miles
west of this line.

Greenwood lake is of the linear type, being nearly 7 miles long, and averaging
a quarter of a mile in width. Its outlet is 4} miles west and one mile north of the
northwest corner of Dorion township; its southern extremity is 8 miles west and 13
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miles north of the southwest corner of Dorion. The main axis of the northern half
of the lake trends north 30 degrees west. An exploration was made in this direction
6 miles beyond the lake. Three small lakes which drain northeasterly into Wolf
river were traversed and beyond these, over a divide, upper Wolf river was crossed
where it comes from the southwest through a hilly, granite country and turns easterly
in an area underlain by Keweenawan sediments. At the bend a stream joins from
the northwest, and, a short distance above, two streams join from the southeast and
south; none of the streams are navigable. ¥rom the sudden change in the relief and
geology which oceurs near the bend it might be inferred that the area to the north
of the high granite hills had been downfaulted; and from the alipnment of the rock
valleys in a direction north 30 degrees west from thc northerly end of Greenwood
luke it might be inferred that this marks the position of another fault of less magni-
tude. TFurther field work will be necessary in order tn verify these inferences.

~The drift mantle is very thin over the rugged granite and gnciss area which sur-
rounds Greenwood Jake. At the southern end, howcver, there are very large eskers in
the rock valleys and these form part of the divide between the tiny tributaries to
the lake and the southward-flowing streams at the hcadwaters of Mackenzie river.
The long, straight valleys in this rocky area appear to be due to faults, but the
character of the rocks on either side is such as to make a determination of this
matter difficult. It is known, however, that the belt of schist complex which trends
nearly east from the southern end of the lake does not occur on the western shore
along the continuation of this strike; also, a fault has been observed trending parallel
to the axis of Greenwood lake, a short distance west of it.

Land traverses were made westerly from several points along Greenwood lake,
and the divide between this part of Wolf River system and the southwesterly flowing
waters of Current river was located; but no portages were cut. A land traverse south-
westerly from the south end of the lake crossed upper Mackenzie waters which were
unnavigable where seen.

The portage from the south end of Greenwood lake to White Granite lake is 1%
miles long and runs south 80 degrees east. The rock on the highland crossed by the
trail is granite-gneiss cut by numerous quartz veins; greenstonme schists occur both
to the north and south at a short distance.

White Granite lake, and Shallow lake—which adjoins it on the east—are boggy
ponds cach about three-quarters of a mile long. The portage between them starts
at the east end of White Granite lake and leads southeasterly a quarter of a mile.
It crosses a high, narrow ridge of coarse-grained, white, binary granite.

The creek which flows southensterly from Shallow lake to Mackenzie lake, ©
miles distant, is unnavigable except where ponds have been formed above beaver
dams. A belt of banded mica schists and green schists 1% miles wide is crossed hy
this creek. Granite occurs on the portage a few hundred feet before Mackenzie lake
is reached. .

Mackenzie lake occupies the northwest corner of McTavish township, and frow
here the route south to Loon station on the Canadian Pacific railway is through
McTavish township, continuing almost parallel to its western boundary and one
mile east of it. From the eastern shore of the southern extension of Mackenzie lake
the portage leads easterly for a quarter of a mile, to a trail between Clegg and Twin
lakes at a point one mile north of the latter. Twin lake, which is part of the Pearl
River system, is a narrow body 1} miles long. A portage 3,000 feet long leads southi-
sounthwest to the northeastern shore of Wideman lake. The next portage is only a
quarter of a mile distant, across the east bay, at the outlet of Wideman lake; it leads
south 1,300 feet to Anderson lake. This narrow lake permits canoceing for a little
over half a mile; from its outlet to I{line point on Loon lake there is a portage 2
miles in length. At one mile south of Anderson lake a trail branches to the southeast
and leads to the mouth of the creek which enters the northeastern end of Loon lake.
TLoon station is on the southern shore of Loon lake, three-quarters of a mile from
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Kline point. The route from Mackenzie lake to Leon lake is through a rugged granite-
gneiss area except for the last third of a mile, which is underlain by Keweenawan
sandstone. The geology of a small area immediately surrounding Loon lake is very
complex; Keweenawan and Animikie sediments overlie a Basement Complex of
Keewatin schists, pre-Huronian sediments, and Batholithic Intrusives. These have
been intruded by diabase dykes, and sills angd faults traverse the whole assemblage.

ECONOMIC GEOLOGY

Very little of the area mapped on this exploratory trip has been prospected, and
the following notes are designed to indicate the mineral possibilities with particular
reference to the various geological divisions. h

Schist Complex. The area underlain by the Schist Complex in southwestern
Dorion is small and presents no features which would indicate that it was a promising
field in which to prospect for the minerals commonly sought in Keewatin areas, viz.,
gold and iron. Numerous barren quartz veins were noted in these rocks; and, when
small stocks of granite of younger age than the regional granitic gneiss are found
to intrude the schists, veins of similar general appearance may be expected to carry
gold.

Batholithic Intrusives. The granitic rocks which form the bulk vf the highlands
that extend 18 miles north of Loon lake are to be regarded as favourable prospecting
grounds for veins carrying silver, lead, and zine, because faults, presumably of post-
Keweenawan age, related in trend and position to diabase dykes, occur in ithis area.
Deposits of molybdenite may occur in the pegmatitc dykes. Molybdenite occurs
as a primary mineral in pegmatite composed essentially of quartz and red fcldspar,
on the trajl along the east side of Anderson lake, concession VIII, lot 5, Mc¢Tavish
township. The pegmatite is for the most ‘part barren, but certain small, irregularly
distributed masses of the rock contain sufficient molybdenite to make a one-per-cent
ore. The molybdenite is coarsely crystalline and it would be possible to obtain rich
ore by hand-cobbing. The distribution of the molybdenite precludes, in the writer’s
opinion, the possibility of profitable extraction under present market conditions.

The granitic batholiths of northern Ontario have usually been regarded as un-
promising areas in which to search for gold, buu the geological work so far done is
not sufficient to detevmine the age relations of the various granitic rocks in the
Basement Complex, and there fis a possibility that younger granite intrusives may
;»ccm('i, around the margins of which in the older gneisses gold-bearing veins may be
ound.

'

Animiliec Series. Rocks of the Animikie series do not occur on the highlands
north of Loon lake, and they are absent under the thin scale of Keweenawan sediments
which overlies the granitie rocks on the north. The Animikie rocks are also absent
under the marginal Keweenawan sediments, which overlie the granite at the southerly
margin of the granitic highlands half a mile north of T.oon lake. To the south of
Loon lake the Keweenawan' sediments are underlain by the Animikie rocks. Both
zeries dip at Jow angles toward the south-southeast and have been intruded by diabase
dykes and sills and the whole assemblage faulted.

The iron ore occurrences near Loon lake are at present the chief objects of
interest to those concerned with the development of mineral deposits in the distriet.
The result of this exploration permits of a small contribution to the general study
of the Animikie iron deposits in that it is now possible to state that the boundary of
the Animikie rocks at Loon lake coincides approximately with the margin of the
original basin of Animikie deposition, the deeper part of which lay toward the south.
No'rocks which could be reccgnized as having contributed to the formation of the
Animikie sediments either in the form of detritus or igneous emanation were
encountered in the highland area.
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Keweenawan Sediments. Keweenawan sediments up to 200 feet in thickness
oceur in nearly horizontal attitude over the greater part of the country lying northeast
and south of the granitic highlands which extend 18 miles north of Loon lake and
which narrow abruptly about the middle of Dorion township and extend easterly
to Granite point. The series consists of conglomerate, sandstone, red volcanic ash,
and limestone. At certain localities the different varieties of the fine-grained sedi-
ments are suitable for building stone.

The basal conglomerate seen in the valley of Wolf river, in Stirling township,
and in the outcrops north of the east end of Loon lake, and in the rock cut one
mile west of Loon is remarkable in that the matrix between the pebbles is composed
largely of limestone. This is unusual in this member in the area examined to the
south. Nothing of commercial value has been found in this peculiar conglomerate,
but in Stirling township certain blodks of the limestone-cemented conglomerate were
polished by L. H. Cole of the Mines Branch, Department of Mines, who reported on
certain building stones in this locality, and were found to carry small specks of argen-
tite. This occurrence of the silver mineral in a conglomerate matrix not associated
with a vein is quite unusual.

Faults of late Keweenawan age traverse the Keweenawan sediments, and the
mineralized vein material which cements the fault fissures is, apparently, the chief
economic feature,

Keweenawan Irruptives. Diabase dykes intrude all the previously-mentioned
solid rocdks, and there are many sills of diabase in the Animikie and Keweenawan
sediments. The mapping of these irruptives in the rugged, forested areas is difficult,
and a great deal of traversing has yet to be done before the extent of the various
bodies can be delimited.

The extensions of certain of the great diabase dykes shown on Map 1811,
Geological Survey, were located at certain points. The exposed diabase irruptives
of this region are supposed to be parts of a great igneous body which, in the late
stage of its cooling, gave off those metallic constituents that now form part of the
vein-material in the faults and fissures of late Keweenawan age. None of the known
well-mineralized veins occur within the diabase, although they are, in most cases,
near and oriented in relation to diabase intrusives. Prospectors are advised to
search for mineralized veins along faults which traverse or border the diabase masses.

Late Keweenawan Veins. For a general note on the mineral character and
occurrence of the late Keweenawan veins in this general area reference may be made
to the Summary Report of the Geological Survey for 1919. TIn the course of the
exploration, though no prospecting was attempted, several late-Keweenawan veins
were observed. Most of these are exposed on the highlands along the route between
Loon and Mackenzie lakes; they trend northeasterly and are small and barren except
for occasional crystals of galena. It is probable that larger veins occur in the linear
topographic depressions which parallel the course of the veins, for example, the
valley followed by the stream draining Mackenzie lake.

An interesting vein was discovered at a point 1,200 feet west of the base of a
cove on the west side of Greenwood lake and 13 miles north of its south end. A
brecciated fault zone was there found to trend north 10 degrees west across the folia-
tion of the gneiss. The shattered rocks are filled with a cement of quartz and a
small amount of galena, and through this, close to the eastern wall, a later fissure
had been filled with a vein of coarsely crystalline marcasite averaging. 13 feet in
width through the exposed distance of 50 feet. Chemical tests of the marcasite reveal
no precious metals or impurities. It is the only vein of this character known in this
region, except where the landward extensnon of S1lver Islet vein crosses the “anorthite”

dyke. . '
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INTRODUCTION

Four peat bogs were surveyed during the summer season of 1921, in order to
determine the area, depth, and qualities of peat contained in each. This investiga-
tion started late in June and was carried on during July, August, September, and
part of October. E. M. Casey acted as a field assistant. A total area of 11,089 acres
of peat bogs was investigated in Ontario during 1921.

Three of the four bogs surveyed are situated near the cities of Fort William and
Port Arthur. These are called here the Arthur, William, and Twin Cities bogs.
The fourth bog surveyed is situated near Verona, in Addington and Frontenac
counties.

| ARTHUR PEAT BOG ' i .

This bog is about 9 miles west of Fort William in the township of Paipoonge,
Thunder Bay district. It extends in a northeast and southwest direction (See Map
1953). The total area is about 1,474 acres.

Of this area 542 acres have a depth of less than 5 feet with an average depth of
3 feet, and 932 acres have a depth of more than 5 feet with an average depth of 7
feet. The volume of peat contained is 2,623,000 cubic yards in an area with a depth
of less than 5 feet, and 10,523,000 cubic yards in an area with a depth of more than
5 feet. The bog is rather shallow, but it is free from knolls and the surface i3 quite
level and would make an admirable drying field. Most of the surface is heavily
wooded with alders, dwarf spruce, dwarf birch, and poplar. The southwestern side
of the bog could not be used a3 a drying field because it is margined on that side
by an abrupt bank. The bog can easily be drained as it is 45 feet above the Xamin-
istikwia river, and the southern end of the bog is only 1,000 feet from the river.

The peat in this bog is fairly well humified and could be manufactured for fuel.
The peat is heavily intermixed with roots and stumps, but in most cases these are
sufficiently decomposed for a drill to penetrate. Samples show that the peat is com-
posed mainly of carex plants slightly intermixed with sphagnum and eriophorum,
the former being the more prevalent.

The bottom is formed of reddish sand intermixed with clay.

1 All figures in this report are approximate. A ton is considered as 2,000 pounds. A cubic
yard of drained bog is assumed to be equal to 200 pounds of dry peat.

In the tables of analyses, figures in column R refer to fuel as received, and in column D
to fuel dried at 105°C. The analyses were made on the fuel as received and the other results
were calculated therefrom.
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The 542 acres less than 5 feet may be excluded from consideration as a com-
mercial source of peat. Allowing 2 feet for the decrease in depth through drainage,
the remaining 982 acres would have an average depth of 5 feet and a total of 7,518,000
cubic yards. The total dry tonnage is 752,000 tons or 1.003,000 tons of peat fuel
hiaving 25 per cent of moisture.

Analysis of Peat from the Arthur Peat Bog

Sample -
R D R | D R D
Moisture.............. U %o 73 |........ .01 ’ ........ 90 ........
Ash. o A 13-9 15-0 12-3 13-4 12:5 13-7
Volatile matter.................... ... ......... % 52:8 57:0 52-4 577 53:3 58-6
Fixed carbon (by difference)............... ... ... 26-0 28-0 26-2 28-8 25-2 27-7
Sulphur........ ... % 0-4 0-4 0-5 06 05 06
Nitrogen. ... e e % 1-8 1-9 1-6 1-7 1-5 1-6
Calorific value in calories DOY Pram, gross............ 4,160 | 4,400 | 3,840 | 4,230 | 3,980 4,370
“ value in B.Th.U. per Ib., gross............. 7,480 | 8,070 6.920 7,620 7.160 7,860
Tuel ratio, fixed carbon, volafile matter.. 0-49 0-49 0-50 50 047 047
3

WILLIAM PEAT BOG

This bog is situated near Fort William and Port Arthur, in McIntyre and Neebing
townships. It extends in a northeast and southwest direction (See¢ Map 1952).

Tts total area is 1,789 acres. Of this area 926 acres have a depth of less than
5 feet with an average depth of 3 feet, and 863 acres have a depth of more than § feet
with an average depth of 7 feet. The volume of the peat contained is 4,482,000 cubic
vards in an area less than 5 feet deep and 9,743,000 cubic yards in an area more than
5 feet. )

The peat is fairly well humified and could be utilized for the manufacture of
machine peat fuel. It is slightly inferior to the peat in the Arthumr bog. It is rather
shallow, but the surface is free from knolls and is comparatively level and, therefore,
suitable as a dryihg field. The entire surface is heavily wooded with spruce, alders,

. dwarf birch, and poplar. This bog could be easily drained, as the eastern end is
situated 1,000 feet from MecIntyre creek aund the southern end is about the same
distance from Neebing creek, both of which flow with a free current. Stumps and
roots were encounterved, which do not seem to be as well decomypoused as those in the
Arthur bog, but they should not amount to a serious hindrance. The peat is mainly
composed of carex plants, heavily intermixed near the surface with sphagnum;

" occasionally, eriophorum is found. Remains of various aquatic plants were visible
in the deeper section of the bog.

The bottom is formed of reddish sand intermixed with clay.

The samples were found greatly deficiént in cohesive properties. This is due
to the frost penetrating almost the entire thickness of peat before snow covered the
surface. Such occurrences seem to be characteristic of this part of the country.

Both the Arthur and William bogs are very convenicntly situated as regards
market. The Arthur bog is traversed both by the Canadian Northern and Canadian
Pacific railways and the William bog is situated in the immediate vicinity of the
Twin Cities.

Excluding from consideration the 926 acres of bog which ic less than 5 feet deep
and allowing 2 feet for drainage, there are approximately 863 acres of utilizable peat
with an average depth of 5 feet. The total volume is 6,962,000 cubic vards. The
total dry tonnage is 696,000 tons or 928,000 tons of peat fuel having 25 per cent of
moisture.
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Analysis of Peat from the William Peat Bog - -

I
Sample -
R D

MoOISbUTC.... o o % 62 ). ...
B e % 10-6 11-3
Volatile matter... ............... ... .. ... ... O T 59-3 63-2
Fixed carbon (by difference)....... ... .. ... . o 239 25-5
SUIDU. . LA 0-3 0-4
NITOZON. ..ot P T 1-7 1-8
Calorific value in calories per gram, @ross......... .........ooiiiiiiis i 4,500 4,800
Calorific value in B. Th. U. per lb., gross..... ..o 8,100 8.630
Fuel ratio, fixed carbon, volatile matter. ........... ., . ... . . . . 0-41 0-41

l
1

TWIN CITIES PEAT BOG

This bog lies within the city limits of Fort William and Port Arthur. It extends
in a northeast and southwest direction éSee‘ Map 1952). The total area is 993
acres, of which 895 acres have a depth of less than 5 fcet with an average depth of
3 feet, and 98 acres have a depth of more than 5 feet with an averapge depth of 5 feet.
There are 4,332,000 cubic yards in the area with a depth of Jess than 5 feet and
794,000 cubic yards in the area with a depth of more than 5 feet.

The peat is fairly well humified and is suitable for fuel. The bog is very shallow
but it is already thoroughly drained, as this section has been laid out for the expan-
¢ion of the Twin Cities and is, therefore, never likely to be worked for peat.

It is almost free from wooded growth and the surface is level. This bog is mostly
composed of sphagnum slightly intermixed with carex and eriophorumn plants.

The bottom of the bog is formed of reddish sand intermixed with clay.

The 895 acres with a depth of less than 5 feet may be left out of consideration
as a source of commercial peat. As the bog is already thoroughly drained no shrink-
age allowance for drainage need be made for the remaining 98 acres with an average
depth of 5 feet, which have a total volume of 791,000 cubic yards of peat. The total
tonnage of dry substance is 79,000 tons, or 105,000 tons of peat fuel having 23 per
cent moisture.

Analysis of Peat from the Twin (Cities Peat Bog

I
Sample |
i R i D

- —_ ;
Modsture... ... ... . b ‘ 6-7..........
Ash. oo O 7 8-0 8-6
Volatile matter........ ... o e G 58-2 62-4
Fixed earbon (by difterence)... . ... ‘},( 27-1 240
SUIDHUL. . '7}‘ 0-5 05
Nitrogen. . ... i i i o T 4 1.4 1-5
C'alorific value in calories per gram, gross.. ... .. .. ... L. l 4,520 4,850
Calorific value in B. Th. U. perlb., gross... ... .. ... . . 0 oo it 8.140 8.730
Fuel ratio, fixed carbon, volatile matter........ ... . ... I 0-46 0-46

VERONA PEAT BOG

The east end of this bog lies south of Verona, the central part is south of Bell-
rock, and the western part, about onc mile south of Enterprise, in Camden East and
Portland townships, Addington and Frontenac counties (See Map 1951), Its total
area is 6,833 acres. Of this area: (a) 1,429 acres have a depth of less than 5 feet
with an average depth of 4 feet; (b) 2,121 acres have a depth of from 5 to 10 feet
with an average depth of 7 feet; (¢) 1,881 acres have a depth of from 10 to 15 feet
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with an average depth of 12 feet; (d) 1,302 acres have a depth of from 15 to 20 fest
with an average depth of 16 feet; and (e) 100 acres have a depth of more than 20
feet with an average depth of 20 feet.

The volume of peat contained is approximately:

9,222,000 cubic yards in.. .. .. .. .. .. oL L i o e e e e e (a)
23,963,000 “ (d)
36,418,000 " " (c)
33,618,000 " (d)
3,230,000 " “ e e e e e e e e e e e e e e (e)

The bog is deepest between Verona and Bellrock and if the surface there were
cleared and the bog properly drained it would be very suitable for fuel. It has the
special advantage of long working lines and wide spreading fields. The bog in
Camden Fast township, though shallower, is of satisfactory depth and has good
working lines. Both of these sections would be suitable for the manufacturing of
peat by any of the present known methods, which require long and wide spreading
and drying fields.

The bog south of Verona is divided by Hardwood creek which flows south into
Cameron creek. The section between Cameron cut and Hardwood creek drains into
Napanee lake which in turn drains down Napanee river. The bog west of Depot
river drains into Cameron creek which flows towards Cameron cut. The land rises
considerably on either side of the bog so that it lies more or less in a continuous
valley.

The surface has been flooded during the greater part of the spring, but since the
dam at Cameron cut was removed it has a better chance to dry.

The peat throughout the whole bog is very well humified, has good cohesive pro-
perties, and possesses a considerable depth. The peat is composed mainly of carex
remains of grasses, dead trees, and shrubs. No sphagnum was encountered and only
once a few hypnum plants were noticed. The bottom layers of the bog are composed
of aquatic plants below which is a layer of about 2 or 3 feet in depth of greenish
gelatinous substance which seemed to be composed of vegetable and diatomaceous
siliceous shells, freshwater mollusks, and littoral remains. The greater part of the
peat is thickly intermixed with roots, logs, and stumps. The bog is very heavily
wooded with ash, soft maple, birch, willows, poplars, alders, and numerous other
varieties of deciduous bushes.

The bottom of the bog is a thin layer of blue clay under which stone or sand is
encountered.

This bog is very well situated as regards market and shipping facilities, being
surrounded by farming districts and small villages and touching at the east end the
Canadian Pacific railway and at the west end the Canadian Northern.

Leaving out of consideration the 1,429 acres with a depth of less than 5 feet
and allowing 3 feet for the decrease in depth through drainage, there is left:

Feet
2,121 acres with an average depth of approximately.. .. .. .. .. .. 5
1,881 " o “ " “ ‘" o e e e e e e 10
1,302 b “ “ " o “ “ PR S 14
100 “ “ “ " o “ “ o 18

There is a total volume of 79,768,000 cubic yards of utilizable peat and the total
dry tonnage would be 7,977,000 tons or 10,636,000 tons of peat fuel having 25 per cent
of moisture.

The drainage of this bog could be effected by blasting and deepening Cameron
cut. ‘The clearing and drainage in general would be rather costly, but, on a large
gcale, the peat could he manufactured on a commercial basis.



Analysis of Peat from the Verona Peat Bog
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I 11Y v
Sample
R D R D R D R D

Momture ........................ % 97 |........ 93 |....oin. 10:3 |........ 11 |........

............................ 0 15-6 17-3 13-4 14-8 12.0 13-3 19-7 22:2
Volahle matter.................. %o 54-8 60-7 559 61:6 55-2 61-6 48-4 54-4
Fixed carbon (by difference)..... %F 19-9 220 21-4 23-8 22.5 25-1 20-8 23-4
Sulphur......................... % 2-1 2.3 1-8 1-7 1-4 1-8 1-0 11
Nitrogen........................ A 2-4 2.7 2-6 2-9 2-8 3-1 2-4 2:7
Calorific va]ue in calories per

Eram, @ro8S. .. ... .o.oovvvrn.n. 4,130 | 4,570 | 4,130 | 4,550 | 4,200 4,680 | 3,780 4,250
Calorific value in B.Th, U. per Ib..

[4 (o T 7,430 | 8,230 ( 7,430 | 8,180 | 7,560 | 8,430 | 6.800 7.6850
Fuel ratio, fixed carbon, volatile

matter............... ... 0-36 0:36 0-38 0-38 0-43 0-43 0-42 0-42
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Peat is a combustible substance formed from vegetable matter by processes of
accumulation through ages, and slow decay resulting in various degrees of humifica-

+ion.?

The degrees of humification and the quality of peat depend upon:

(a) the

temperature under which the peat was accumulated; (b) the kind of vegetation from

which it is formed.

Following is a convenient and practical classification of peat based on the degree

of humification:

A )
( ) hightv humified; good
( A—)
(AB+)
DPeat cuitable for the manufacture of peat 4 ) well humified

fael ( AB )
(AB—)
( ) fairly well humified
(B+ >
( B ) less well humified;

. not suitable for
B-— { the manufacture of
(peat fuel or peat litter
(BC-)
{ ) slightly
( BC)
( BC )
FP.at suitable for the manufacture of peat ( ) fairly free from humus

Titter (C+)
$C )
{ ) almost free f{rom humus;
(C—)

Peat in its natural state contains from 87 per cent to 92 per cent of moistuve,

according to the drainage of the bog.

This content of moisture must be reduced (u

25 per cent or 30 per cent before the peat can be used as efficient fuel; and to 20 per

cent or 22 per cent of moisture to produce good pcat litter.
Peat fuel bogs are formed from the following kinds of vegetable matter:

Mosses, especially sphagnum and hypnum.
Carex plants such as rushes, sedges, and grasses.

Seirpus and eriophorum plants such as club-rushes and cotton grasscs.

Heath plants, aquatic plants, and trunks and roots, fallen trees and leaves, ete.
Peat litter bogs are former principally from the mosses, especially sphagnum.

Peat bogs are classified according to location and commosition as:

1Humification is here used to mean the change of vegetable matter into humus or vegetable
mould, rendering the soil faveurable to forest growth.



13p

High Bogs: Formed principally of the remains of- mosses, eriophorum plants,
Leath plants, and forest residue. Some of these bogs are shaped like enormous
sponges and vary in depth from 8 feet to 30 feet or more towards the middle.

Low Bogs: TFormed prineipally of remains of cavex and aguatic plants, which
require more nourishment than the plants forming the vegetation of high bogs. Low
bogs are found chiefly in localities which are occasionally or periodically flooded. The
depth varies from 1 foot to 9 feet or slightly more.

PEAT AS FUEL

The greatest difficulty in the economical manufacture of peat fuel is the removal
of water. Up to the present the air-dried process has given the best results. This
method has been greatly improved by processes that adapt it to weather and labour
conditions. The season during which peat can be manufactured in Canada is very
short, varying from 90 to 100 days, but under favourable conditions and with existing
improved apparatus the manufacture of peat fuel should prove commercially successful
if properly conducted.

The methods employed for the manufacture of air-dried peat fuel are:

Hand-cut peat; raw peat is cut out of the bog by hand and air-dried, without
undergoing any mechanical treatment.

Wet or tramp peat; raw peat with water added to it is tramped by horses or men
and, when of a proper consistency, is run into moulds in the open to be air-dried.

Machine peat; raw peat is dug mechanically or by hand and elevated into a
macerator, where it i3 subjected to intense maceration. The macerated peat is
mechanically transported and spread in the open where it is left to be air-dried.

As soon as the spread peat is sufficiently dry to be handled it is turned and after
a few days is cubed, the cubes being piled in beehive-shaped heaps. This is done by
hand and when manufactured on a large scale, the harvesting and the loading into
railway cars are conducted mechaniecally.

One and four-fifths tons of machine peat are equal in calorific value to 1 ton
of anthracite coal. Peat is, however, much more bulky, having 3.6 to 4 times the
volume of anthracite. It is, therefore, more expensive to transport and for this
reason the bog should be situated close to transportation and market. If the bog i3
not {avourably located the manufactured peat may be burned in gas producers for
the developing of electric energy; for the manufacture of by-products, chiefly
ammonium sulphate; or it may be coked or converted into powder.

GENERAL USES OF PEAT

Peat is a good fuel for grates, cooking stoves, and Quebec heaters. It is very
clean to handle and can be easily ignited; it burns with a long yellow flame and
leaves as a rule a small deposit of yellow or red powdery ash free from eclinkers.

Peat is well adapted for use in furnaces during the early spring and late antumn
when a short, quick fire is desired; during the winter months it should be mixed with
coal when the fire burns low. Our winters are too severe for peat to be used by
itself in ordinary furnaces.

Peat has also been satisfactorily used under boilers, but it requires a great deal
of stoking and feeding.

Peat litter is manufactured entirely from sphagnum mosses, which are almost
free from humus. The raw peat is dug out with spades in brick forra during the
autumn months, spread out on the surface of the bog, and left to freeze until the
following spring. After it has been air-dried it is brought to the plant and passed
through a tearing machine. During this process a certain amount of “mull” is
formed. The product from the disintegrator passes through a sieve and the two
products are separated, and afterwards pressed separately into bales.
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Peat litter having great absorption qualities and being a natural cleanser, is
extensively used in northern Europe as bedding for horses, cattle, and other barnyard
animals, except sheep. Tt can also be used as an absorbent and packing for surgical
dressings, as absorption pads for sanitary purposes, for the manufacture of paper
and alcohol, and, mixed with molasses, as food for fattening cattle.

MANUFACTURE OF PEAT FUEL IN CANADA

Millions of dollars of public money have been unprofitably spent in Europe,
United States, and Canada in testing inventions for manufacturing artificially dried
peat fuel. In 1918, a joint Peat Committee was appointed by the Governments of
Canada and Ontario to promote the peat industry in Canada by experimenting with
and developing the most suitable and successful of air-drying devices. After careful
investigations the air-dried process was adopted, and in 1919 the committee erected
two improved plants on the Alfred peat bog, near Alfred, Prescott county, Ontario,
on the Ottawa-Montreal short line, of the Canadian Pacific railway, 42 miles from
Ottawa, to obtain accurate data as to the best plant for use in this country.

A small quantity of bLriquetted peat is also manufactured by Le Combustibls
National Limitée at Ste. Therese de Blainville, Que., 20 miles northwest of Montreal.
No detailed information is available in reference to the practice followed.

FALLACIES 1IN REGARD TO DRYING PEAT

Artificial Drying. Many attempts have been made to devise a substitute for
air drying but so far they have not been successful. A short comparison of a few
of the best known systemsis given below.

(a) By putting the peat through an artificially heated dryer, through which »
strong current of air is driven, thus imitating the natural process of air drying:

A very well drained bog contains on an average 85 per cent moisture, but often
a little more. If such a bog be rendered absolutely dry, the product would have a
calorific value of 1-8 B.T.U. per pound or 5,400 calories. A drier constructed to
utilize 80 per cent of the calorific value of its fuel—if such a drier could be constructed
—would require, to evaporate the water from 100 pounds of peat, a consumption
represented by the formula,

85 (per cent of moisture) X 640 (degrees latent heat) _
0-8 (per cent efficiency) X 5,400 (calories of heat per gram of peat)

12-4 pounds of dry peat, and the yield would be 15 pounds of dry peat. Even under
such nearly ideal conditions, therefore, 100 pounds of wet peat would produce only 23
pounds of perfectly dry peat.

(b) By treating the peat in a vacuum apparatus. If a vacuum apparatus could
be constructed capable of vapourizing about 25 pounds of water for every pound of
dry peat consumed by it, having a calorific value of 5,400 calories, then from the 12.5
pounds of peat substance contained in 100 pounds of peat pulp having 87.5 per cent

of moisture there would be obtained 12.5 — 8;;1 or 9 pounds of dry peat, that is, 72
per cent. This would be quite satisfactory, but no such efficient apparatus has been
invented; and even if there were such a machine it would be too expensive to operate
profitably.

(¢) Attempts have also been made to remove mechanically, by means of filters,
presses, and centrifugal pumps, so much water from the peat that the remaining water
could be economically expelled by artificial heat. In rare instances it has been
feasible with certain kinds of peat pulp to reduce the water content in this manner
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to 65 per cent, but in the majority of cases a reduction to 70 per cent is difficult to
obtain. Even if a press could reduce the moisture content to 70 per cent, the cost
of fuel for artificial drying would still be too great. For instance, 100 pounds of
peat with 70 per cent moisture would require (as in previous calculations) 11 pounds
of dry peat for héating the drier. In addition allowance would have to be made for
working expenses or depreciation, and for the fuel consumption for mechanical power.
Of the 30 pounds of peat substance produced at least half would be consumed in the
operation. The centrifugal method for reducing the water content of ordinary peat
is even less effective than pressing. Of course if peat so treated contains 70 per
cent of moisture and could be dried in a vacuum apparatus, a net output would be

87.5
railable of 30 — - ——
available o 55

—26.5 pounds, or 83 per cent of the fuel content of the original
peat. This would be a satisfactory result, but as before mentioned not only would it
be difficult to bring down the water content to 70 per cent, but no vacuum apparatus
of sufficient capacity has been invented,

Peat is composed of gelatinous matter and because of its gelatinous consistency
it is difficult to remove the water from peat pulp. It is comparable in this respect to
gelatinous silica and alumina. When pulped peat is treated in a filter press a thin
layer of gelatinous peat gathers on the surface of the canvas, preventing the water
from passing through. If the best humified peat is squeezed in the hand it will be
found that the peat squeezes through the fingers, without losing a drop of water.

LExperiments have also been carrvied on with the so-called osmotic method to have
the raw peat submitted to mechanical pressure and simultaneously traversed by an
electric current parallel to the direction of the pressure which tends to send the
water towards the cathode. This method is supposed to destroy the peat cells and
render the water more easily expressible from the peat. However, it has been proved
that well humified peat is not cellular; for the reason that the vegetable cells of the
original plant matter are destroyed by humification.

(d) A great deal of money has been spent upon the wet-carbonized system. The
raw peat pulp is treated under pressure, to a temperature of 150° IC. and even higher,

during which time the peat undergoes a two-fold change.

(1) It loses its gelatinous character and becomes amorphous, thus permitting the water
10 be more readily separated.

(2) It becomes coked or ‘“wet-carbonized’ the completeness of which process depends on
the temperature uvsed.

“ Even this system so far has not proved economical and very little has been heard
of 1t during recent years.

AREA OF PEAT LANDS INVESTIGATED JN CANADA

According to R. Chalmers’ report on peat,! there are in Canada approximately
37,000 square miles of bogs. Since May, 1908, a systematic investigation of the peat
bogs has been carried on during the summer months, but only a fraction of this area
has been examined.

In Ontario forty-six bogs have been surveyed. These have a total area oi
123,321 acres and contain approximately 110,109,000 short tons of peat fuel containing
95 per cent of moisture and 518,000 tons of peat litter containing 20 per cent of
moisture.

Tn Quebec twenty-three bogs with a total area of 76,649 acres have been surveyed.
These contain approximately 70,458,000 tons of peat fuel containing 25 per cent
moisture and 6,890,000 tons of peat litter containing 20 per cent moisture.

In New Brunswick thirteen bogs have been surveyed. These have a total area
of 8,604 acres and contain 499,000 tons of peat fuel (approximately) containing 25
per cent moisture and 2,268,000 tons of peat litter containing 20 per cent moisture.

1 Chalmers, R., Mineralr Resources of Canada, Bull. on Peat. Geol. Surv., Can,, 1904,
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In Nova Scotia eight bogs have been surveyed. These have a total area of 8,671
acres containing approximately 6,188,000 tons of peat fuel containing 25 per cent
moisture, and 453,000 tons of peat litter containing 20 per cent moisture.

In Prince Edward Island six bogs have been surveyed. These have a total area
of 5,356 acres containing 1,218,000 tons of peat fuel (approximately) containing 25
per cent moisture, and 1,160,000 tons of peat litter containing 20 per cent moisture.

In Manitoba nine bogs have been surveyed. These have a total area of 6,530
zores containing approximately 1,863,170 tons of peat fuel containing 25 per cent
moisture, and 2,553,110 tons of peat litter containing 20 per cent moisture.

Reconnaissance survey has also been made of some Jarge bogs in Manitoba, which
aggregate approximately 236,000 acres.

A total of one hundred and five bogs have been fully surveyed with an aggregate
area of approximately 224,131 acres. These contain 190,330,170 tons of fuel and
20,588,110 tons of litter containing 20 per cent moisture.

Total reconnaissance survey: number, 9; approximately 236,000 acres,
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INTRODUCTION

Gold was discovered in this district in 1918, but was at that time considered as of
minor importance compared with the pyrite deposits, both because of the smalluess of
the gold-bearing veins and becausc of war-demand for pyrite. It was not until the
discovery of gold in the Murphy property, township 28, range XXVI, in the spring
of 1921, that the district attained any prominence as a possible gold producer.

During the summer of 1921 the district to the east and west of Goudreau was
visited by A. G. Burrows of the Ontario Bureau of Mines who made a brief but
timely official report' on the principal propertics.

During the field season of 1921 the writer was given very able assistance by
W. F. James and S. H. Davis. Only the former, however, was with him during the
examination of the 2old properties in the Goudreau distriect. The writer cannot
speak too highly of the assistance rendered by him in that connexion, particularly in
working out the detailed geology of claim 408 on Murphy lake.

The writer wishes also to acknowledge the kindness and co-operation of the various
residents of Goudreau, whose names are too numerous to mention separately, the
hospitality and help extended by Messrs. Brighton, Cline, Webb, and Daimpré, and
the very kind assistance rendered by officials of the Algoma Central railway.

LOCATION

The gold-bearing area (Figure 1) is near Goudreau station, on the Aigoma
Central and Hudson Bay railway, 177 miles north of ‘Sault Ste. Mavie and about 17
miles south of Iranz, the junction-point of the Algoma Central railway and the
Canadian Pacific railway. Gold has been found on both sides of the railway, the
older discoveries lying to the east, the newer ones to the west, of the right-of-way. The
more important claims may be reached either by canoe route or by wagon road, and
are included for the most part in township 28, range XXVI, township 27, range
XXVII, and township 26, range XXVII, Algoma district.

TOPOGRAPHY

The contour of this comparvatively small area is of the same character as in the
rest of the Michipicoten district. Undulating rocky country alternates with marshy
ground, and the district i3 studded with lakes and streams. Most of the water to

1 Burrows, A. G., Can. Min. Jour,, vol. XLII, NT(}fAugA 5, 1921,
40892—2
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the west of Goudreau drains west into Magpie river; the streams and lakes to the
east of Goudreau drain south and east into Michipicoten river. The country on either
side of the Algoma ICentral railway has been burnt over at least once, and in several
instances, two or three times, and there is little timber except second-growth poplar
ad birch.
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TFigure 1. Index map showing location of groups of gold claims in Goudreau area, Algoma
district, Ontario. 1, Murphy; 2, McCarthy-Webb; 3, Cline.

GENERAL GEOLOGY

Most of the rocks are acid and basic volumes of the Keewatin formation, but
these volcanics have intercalated with them small bands of iron formation and are
intruded by a boss of granite. All three of these formations are cut by the diabase
dykes of probable [{eweenawan age which are so prevalent in this region. The dykes
are, in general, younger than the gold ore deposits, the veins being faulted by them
in several places. The geological succession is briefly as follows:

Pleistocene deposits of boulder clay, sand, and other loose deposits

Diabase dykes of probable Keweenawan age

Granite

Tron formation

Keewatin volcanies (both acid and basic)
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PLEISTOCENE

The Pleistocene deposits are for the most part sand and gravel with smaller
amounts of boulder clay. Numerous large houlders suggest old beaches or terraces
of lake Superior or its predecessor. Evidence of ice action is not so common here
as in some localities, but occasional strizz and morainic material may be observed.

DIABASE DYKES

The diabase dykes are of. two distinct types. The first—the younger—usually
contains olivine; the second is an older quartz diabase. Both types have already
been described! in detail, and it is only necessary to add that--as with the pyrite
deposits—the gold veins mostly remain unaffected by the intrusion of the olivine
diabase dykes, but are sometimes faulted along the fissures occupied by the guartz
diabases. These diabase dykes seem to be more prevalent to the east of the Algoma
Central railway than they are to the west.

GRANITE

The only boss of granite observed in this arca is in the middle of township 28,
range XXVI. Tt is coarse-grained rock, gneissoid in places, and congists chiefly of
quartz, orthoclase, plagioclase, and chlorite, with minar amounts of caleite, limonite,
and hernblende. It varics in composition from a fine granite to a granodiorite.
Locally it is porphyritic and corresponds to a very coarse quartz porphyry. It is close
to the best gold-showing in the district and had apparently some connexion with the
deposition of the ore. It weathers very readily, showing a characteristic white sur-
face. It is traversed by numerous acid dykes that vary from pegmatites to quartz
veins, the Jatter in some caces carrying free gold and sulphides. The granite intrudes
the I{eewatin voleanies, but is older than the diabase dykes.

IRON TFORMATION

The iron formation has already been described.? It differs from the majority of
other iron formations in the predominance of the siderite and pyrite members. The
bands of iron formation are confined for the most part to the eastern half of the area
(Figure 2), but one or two have also been encountered west of the Algoma Central
railway. In some places the rocks of this formation have yielded gold values, but
principally it would appear from being traversed by small gold-bearing quartz
stringers.

KEEWATIN VOLCANICS

These voleanies form 80 or 90 per cent of the rock outerops. They comprise
voleanic flows of two distinet tvpes, acid and basie, and a few oceasional flows of
an intermediate composition corresponding to andesites or quartz andesites. West
of the Algoma Central railway the basic types predominate, but to the east of the right-
of-way the acid flows are the more common. For the most part the acid rocks in
this locality are older than the iron formations, whereas most of the basic flows are
younger than these. ILxceptions to this general rule are to be found, however, older
basic flows and younger acid flows being encountered in some places.

Basic. The basic Xeewatin rocks have already been described? and attention
will be confined to individual types in which there are gold-bearing veins. These are
for the most part fine-grained volcanics with the original texture and composition
of a basalt, but so highly altered that their original composition is difficult o»

1 Colling, W, H., “The Ore Deposits of Goudreau and Magpie-Hawk Areas in Michipicoten
District.” Geol. Surv., Can., Sum. Rept., 1918, pt. E.

2 Loc. cit.

3 Loc. cit.
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impossible to determine. In certain instances, when quartz is present they may
more properly be classed as quartz andesites. Under the microscope they appear as
highly weathered rocks consisting chiefly of altered plagioclase and hornblende, but
containing also considerable secondary carbonate and quartz. The quartz occurs chietly
in the form of small stringers, whercas the carbonate appears both in that form and
as an alteration product of the other minerals. The feldspars ave largely altered to
kaolin, sericite, or carbonate, the hornblende in some cases to chlorite. In the vicinity
of veins this rock frequently carrics biotite, quartz, muscovite, and occasional needles
of tourmaline, as a result of the hydrothermal processes accompanying vein intrusion.

In some places the surficial types, amygdaloids, vesicular lavas, and tuffs are
prevalent, and in others the fine-grained volcanics give place locally to a coarse-
grained basic rock corresponding to an amphibolite. In some places these rocks
become porphyritic and although very highly altered their original porphyrite char-
acter may be determined.

Acid. As in the case of the basic vnleanies only those acid types in which tue
gold-bearing veins occur need be deseribed. he quartz porphyry and feldspar por-
phyry types are the important acid flows in this regard, but a felsitie type also carries
some gold-bearing veins. An ottrelite porphyry occurs in small amount. These actd
rocks are traversed in places by numerous short stringers carrying gold-bearing
quartz. Tle stringers, or veins, are of two types, one following the schistosity of the
rock and the other cutting across it.

Structure. According to Collins! the rocks of the Keewatin complex in this
district have been folded along an axis pointing 60 degrees east of north; and the
intrusion of the older Precambrian diabase dykes was connected wth a milder earth
movement which resulted in faults of considerable size. The writer has noted like-
wise that in connexion with the youngcer Precambrian diabase dykes there has been
some movement resulting in places—notably in the Murphy claims—in the very slight
displacement of some of the gold-bearing veins.

ECONOMIC GEOLOGY

GOLD

r

The gola ore carricrs in this district are of three distinct types, two of them:
much more prevalent than the third. The first type is represented by small quartx
veins following the lines of schistosity of the Keewatin formations. These veins are
sometimes arranged in groups following the shear zones, but are seldom of sufficien:
width, nor closely snough bunched, to be worth working. For the most part the gangu:
maferial is quartz, but occasionally some carbonate accompanies the siliceous matter.
Needles of black tourmaline are frequent in veins of this type and occasionally vecupy
the entire width of the vein. The sulphides, pyrite, pyvrrhotite, and chaleopyrite, ars
to be found, and galena i1s a very rarc constituent. Veins of this kind occur, as o
rule, either in the acid voleanic schists or at the contact of an acid and a basic flow,
but, in places. they run into the basic rocks. Tor the most part the acid volcanies
are more schistose than the basic rocks and seem to have provided a better opportunity
for the formation of the veins. The presence in the acid rocks of more carbouate
than in the basie rocks may have been the determining factor in the deposition of the
metallic content in the veins, and may explain the greater amount of sulphides con-
tained in the veins cutting the acid rocks. The presence of tourmaline and pyrrhotits,
both high temperature minerals, points, apparently, to a pegmatitic origin for these
veins. These “shear-veins” are seldom more than a few inches wide nor continunus
in length for more than a few feet. The vein-forming solutions have impregnated
the wall-rocks on either side for a few inches so that values may be obtained a shore
distance away from the vein. i

tLoe, cit.
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The second type of vein cuts across the schistosity of the rocks at various angles.
This type is found cutting two formations in different parts of the field. TEast of
the Algoma Central railway, veins of this type cut across the acid volcanics of the
gquartz porphyry and feldspar porphyry types, whereas west of the right-of-way on the
claims owned by M. Gutcher, of Goudreau, similar veins cut the granite boss already
described.

These two phases of the “ cross-vein ” type are quite dissimilar and will be dis-
-mssed separately. The veins cutting the acid voleanics of the Keewatin vary in
width from a few inches to 2 feet or more and, in places, as on the MecCarthy-Webb
property in township 27, range XXVII, they may be traced for 20 or 30 feet. They
carry, beside the uwsual quarlz content, pyrite, native gold, and numerous black
needles of tourmaline. They are, as noted by Collins, younger than the “ shear-veins,”
and, in places, cut across them. The mineral solutions have not, apparently, impreg-
nanted the wall-rock to the same extent as in the case of the “ shear-veins.” Like the
“ghear-veins,” theee veins are, for the most part,; ncither continuous nor wide enough
to exploit. In a few cases several of thern may be bunched close together, but the
gold values appear to be too uncertain to emsure payable production. Cross-veins of
this type are found intersecting the iron formation of the district. Oeccasionally
the iron formation rocks carry gold values which appear, on casual inspection, to
come from the iron formation itself, but on closer examination these are found to be
due in every case 10 ‘‘ cross-veins” or stringers of guartz which vary in width from
paper thickness to 8 or 4 inches. These “ cross-veins” have not been found of suffi-
clent size to encourage development.

The “cross-veins” cutting the granite boss probably represent the most acid
phase of the pegmatite dykes. This type was observed only on the Gutoher claim
where the veins are very irregular in width and extent and carry considerable pyrite
and covellite as well as a little free gold, chalcopyrite, and muscovite. This type of
vein is deseribed in more detail on page 25.

The last type of vein is found only in the Murphy group. This vein is of the
fissure type and angles across the strike of Loth the acid and basic voleanies of the
Keewatin series. As it is cut and slightly faulted by a younger diabase dyke its
deposition must have preceded the intrusion of these dykes.

The prevalence of tourmaline in all these types suggests that the gold-bearing
solutions were an integral part of the last juices of the granite magma. The fact
that the Keewatin rocks in this distriet are surrounded by granite, and the appear-
ance of a emall granite boss near the Murphy claims, indicate that granite underlies
a comparatively shallow covering of older Keewatin rocks. If this be the case, the
injection of pegmatitic mineralized solutions into the cracks and fissures of the over-
lving Keewatin rocks would be a natural consequence of the last stages of cooling of
the granite magma. The presence of tourmaline in most of these veins supports thie
theory. The metallics pyrrhotite and chaleopyrite might also be expected under such
conditions. That native gold has been found on the Gutcher claim in quartzose
veins of the pegmatite type, cutting the boss of granite, shows that gold-bearing
solutions were not forcign 10 the granite body itself.

Description of Properties

i cCormick. This property, SSM 2183, is situated in township 26, range
XXVII, east of Pine lake. A fairly good wagon-road runs from Goudrean station
t0 the east end of Pine lake, whence a very good trail leads to this and adjoining
claims. An alternative route is by wagon-road to Teare lake and thence by lake and
portage to the east end of Pine lake where the aforcmentioned trail may be picked
up. A shallow pit about 9 feet deep has been sunk on the band of iron formation in
basic Keewatin voleanics, with a strike of 70 degrees and a dip of 70 degrees to the
north. This band, which is from 2} to 4 feet in width and about 70 feet long, carries
censiderable amounts of myrrhotite and quartz as well as minor amounts of chaleo-
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oyrite, pyrite, sphalerite, and carbonate. Gold values at the shaft are said to vary
irom $46.60 on the surface to $19.20 at a depth of 4 feet. No values of consequence
have been obtained from other parts of the band.

Fuller-Black SSM 2184. ‘This property adjoins the MeCormick on the west. At
the contact between acid and basic JXeewatin flows, at a point near the south boundary
of this claim, a small quartz stringer carries pyvrrhotite, chalcopyrite, and pyrite, as
well as some free gold. The acid rock, which is a quartz porphyry, lies to the north,
and the basic rock to the south. The rocks and the vein strike at 107 degrees and vary
in dip from 70 degrees to the north to vertical. The basic I{eewatin carries consider-
able pyrite and has a rusted appearance 15 or 20 fcet south from the contact. Values
of $25 a ton in gold are reported to have been obtained from this stringer.

Cline, SSM 2185. This claim is north of 2183 and east of 2184. It is owned by
J. P. Cline, of Goudreau. The gold values here have been found in a band of
sulphide-bearing basic Xeewatin volcanic at the contact with the acid quartz porphyry,
both rocks striking east and west and having a vertical dip. This band is said to carry
values in gold up to $6.

Cline, SSM 2186. This claim adjoins 2185 on the east. Tour small pits have
been sunk, three close to the western boundary and the fourth near the centre of the
claim. The first is a shallow depression where a few shots have been put in after
stripping. Iere a narrow band of acid Keewatin voleanic from 8 inches to 3 feet
‘n width, shot through with smdall “shear-veing’’ and ‘“‘cross-veins” of quartz carrying
pyrite, pyrrhotite, tourmaline, and a little native gold, is intercalated in the basic
Keewatin rocks. This hand has a strike of 105 degrees and a vertical dip. Gold
values at this point are said to range from $5 to $150 a ton.

About 200 feet east of this is another shallow pit, sunk on a quartz vein 6 inches
to 1 foot wide, with a schisted zone 4 feet wide, carrying smaller “ cross-stringers”
next to the foot-wall. The vein strikes east and west and dips at an angle of 75 to
80 degrees to the north. The wall-rock is basic Keewatin. The vein carries much
the same metallic constituents as at the first pit and shows gold values which are
said to range from $22 to $24 a ton.

At the last pit a 10-foot hole has been sunk on a quartz vein 2 inches to 1 foot
wide, with a schisted zonme 2 to 3 feet wide immediately south of the vein.. The
country rock on either side is a coarse basic Kecwatin voleanic. The vein, which
carries pyrite, pyrrhotite, magnetite, and a little free gold, strikes east and west and
dips 85 degrees to the north. Free gold has been found for about 35 feet along this
vein, which has a total length of about 50 feet, but average samples have not been
taken. Grab samples are said to have given high values. Pit No. 8 is about 100 feet
north of the second pit and is sunk on a composite quartz vein, 20 to 30 inches wide,
with a strike of 118 degrees and a dip of 70 degrees to the north. This vein, whick

parallels the schistosity of the basic Kecwatin through which it runs, carries Dpyrite,
magnetite, and tourmaline. A more solid band of quartz near the foot-wall carvies
the gold values, which are not high. A sample taken by Collins in 1919 from =
vein 10 inches wide which lies about half-way across the claim and 300 feet nortlh
of the trail, was assayed by the Department of Mines and found to contain $1.20 of
gold a ton. _

Cline, NSM 2189. This claim is one claim east and one claim south of SSM 2186,
Close to its northcast corner a pit 25 feet deep has been sunk on some small quartz
stringers, samples from which are said to have yielded very high values in gold. These
stringers cut the basic Teewatin rocks for the most part, but also a narrow acid flow
to a minor degree. Both flows, which strike east and west and have a vertical dip,
are cut by a younger diabase dyke with a strike of 163 degrees.

Webb, SSM 2470. This property, which is owned by Joseph Webb of Sault Ste.
Marie, is situated near the east end of Godin lake in township 25, range XXVII, neax
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the line between townships 25 and 26. It may be conveniently reached by water-route
from Lochalsh, a station on the Canadian Pacific railway east of Franz; or less easily
by a continuation of the same route by which the Cline claims are reached from
Goudreau. The country has been recently burnt over in that vicinity so that the
rocks -are well exposed in most places. The gold values have been found in a band of
discontinuous “shear-veins” occurring in the schistosity planes of the basic Xee-
watin rocks. These rocks have a strike of 100 degrees and a vertical dip. This band
is said to extend for 1,700 feet, but only 200 to 300 feet of it was seen by the writer.
The stringers vary in width from a few inches to 6 or 10 feet and there are some
“ cross-stringers ” cutting them in places. Gold values have been obtained from this
band, which carries some pyrite. At a small pit east of the main showing, a com-
posite vein of quartz and basic I{eewatin rock, with a width of about 6 feet, carries
considerable carbonate. The country rock here also is basic I{eewatin.

Webb-McCarthy, SSM 2049 and 2050. These claims are owned by Joseph Webb
and D, J. MeCarthy, of Sault Ste. Marie, and are situated near the south boundary
of township 27, range XXVTI, on the north shore of Iron or Webb lake. The gold
showings are in an acid Keewatin flow, which occupies the north half of the claims, and
which is in contact with a basic flow to the south. This acid voleanic corresponds to a
highly silicified quartz porphyry schist and is seamed with numerous “ghear-veins”
and “cross-veins ” which carry the gold. The schist strikes about east and west and
has a dip of 70 to 80 degrees to the north. The contact between the two flows,
however, runs to the south slightly, and the veins on the adjoining claim to the west
(2031) are also to be found in the same acid flow. Neither the “ shear-veins” nor the
“cross-veins ” which intersect this flow are continuous for any considerable distance,
200 feet being the maximum, the width varying from 2 inches to 16 inches. Both
types of vein carry considerable black tourmaline as well as some pyrite and free gold
In one or two of the “shear-veins” tourmaline occupies the entire width of the vein.
The rock itself is in many places impregnated, a short distance from the vein, with
both pyrite and tourmaline. The ¢ shear-veins” are about twice as numerous as the
“ceross-veins . At the contact of the two flows a small vein shows exceptionally
high values in gold. Most of the showings of free gold are on claim 2050. Just
cast of the west boundary of 2049 an olivine diabase dyke outcrops, and no showings
were observed east of this dyke.

Webb-McCarthy, SSM 2061. No work of consequence has been done on these
claims sinece Collins described them. They occur in the same acid flow as those on
2049 and 2030. The “ cross-veins’ are rather larger and contain considerable black
tourmaline.

This set of three claims, is readily accessible by road and trail or by road and
canoe-route from Goudreau station.

Banville-Pagé. Claim 532 owned by J. Banville and O. Pagé is situated on the
north shore of Rowan lake in the middle of township 28, range XXVTI (Figure 2) and
west of the Algoma Central railway. All those previously described lie several miles
east of the raillway (Iigure 1). A fair wason road runs from Goudreau station to the
Murphy claims passing along the south shore of Rowan lake, from where a canoe or
boat must be taken to the ¢laim. An alternative route is by canoe through a string of
lakes and portages. Gold has been found on this claim in a contorted band of iron
formation cut by numerous “ cross-stringers” of quurtz. The jron formation con-
sists chiefly of carbonate and quartz. The country rock is a basic Keewatin schist,
with a strike of 105 degrees and a vertical dip. The “cross-stringers” contain a
little chalcopyrite as well as occasional flakes of gold, a few “shear-veins” were
observed in the country rock. The iron formation is only 6 to 10 feet in width, and
is contorted locally in the form of an overturned fold, with the axis of the fold
pointing northwest. A G-foot pit has been sunk on this band.
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Gutcher, SSM 549. This property, which is in township 28, range XXVI, lies
west of, and is connected by trail with, the Murphy claim. The granite boss already
mentioned outcrops on this claim and the gold-bearing veins are evidently quartzose
phases of pegmatitic dykes representing the last stages of cooling and differentiation
of the granite magma. The granite shows gneissoid structure in places and in others
merges into a coarse quartz porphyry. The veins cutting the granite have been
classed with the “ cross-veins ” for the sake of convenience, although they do not show
the same characteristics as the “ cross-veins” cutting the Keewatin volcanics. Gold
has been found in a quartz vein 1 to 3 feet wide carrying considerable pyrite, covellite,
and muscovite, as well as some little chalcopyrite, malachite, and ankerite. This
vein has a strike of approximately 125 degrees and dips at an angle of 70 degrees to the
north. It has been traced for 200 feet and in one or two places has side stringers. A
larger quartz vein a short distance away in the same kind of rock has a maximum
width of 12 feet, but, so far as the writer was able to observe, carries no values.

/ron formation

. < e .

4.C. 408 O R

/"”\/
/ AN

E v x| Keewalin acid volcanics
Scale of feet

990 Q 500 1000 Keewatin basic volcarnics
Geological Survey Canada

Figure 3. Diagram showing geology of Murphy claims, A.C. 407 and A.C. 408, Goudreau
area, Algoma district, Ontario.

Murphy Claims. In township 28, range XXVI, on the north shore of Murphy
lake, a group of four iclaims, 407 to 410, were staked by Thomas Murphy and James
Perry, of Goudreau. The first discovery was made in a quartz vein in claim No. 408
where quite coarse gold was found at several places in a distance of 20 feet. In the
month of September these claims were surveyed. A fair wagon road connects these
¢laims with ‘Goudrean station, 5 or 6 miles distant. An alternative route is by a
siring of lakes and portages. Most of the work has been done on 408, in the south-
east corner, where the best jgold showings have been found. Several acres of ground
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have been cleared and the vein has been stripped for its entire length and sunk on for
20 feet. Although the vein is confined chiefly to 408, small stringers are found in the
adjoining claim 407. The main vein has a strike varying from east and west to
295 degrees and a dip from 60 degrees to the south to vertical. Tt has been traced
for about 800 feet, with a width of from 1 to 10 feet. Its country rock is for the
most part basic Keewatin, but it intersects an acid flow toward its western end, both
with a strike of about 100 degrees and a vertical dip. The gangue material is chiefly
quartz with numerous small needles of tourmaline which give it a black colour. The
metallics are for the most part native gold, pyrrhotite, and chalcopyrite, but appreci-
able amounts of bornite, pyrite, and sphalerite are also found. Running parallel with
the vein for a considerable distance, and oceupying part of the same fissure, is a band
of carbonate iron formation ‘which weathers on the surface to limonite. The country
rock for about a foot on either side of the vein has been largely impregnated with
quartz and the metallic constituents of the vein. At one point the vein has been
offset 76 feet on a bearing of 230 degrees bv a vounger diabase dyke about 50 feet
wide, which strikes jat 140 degrees. Native gold has been found at numerous places
along the vein and a good showing was noted by the writer at the bottom of the
20-foot shaft. :

Regarding another vein, Mr. Burrows reports as follows in his preliminary report
issued last summer. Work has also been done on claim 407 to the east. At the west
line, 200 feet north of Murphy lake, o narrow quartz vein about a foot in width has
been traced 65 feet; it istrikes south 80 degrees cast. The wall-rock for a few inches
-is quite rusty and carries sulphides. Visible gold was obscrved at two points along
the vein. About 200 feet easterly from the west line work has been done on a wide
ankerite-schist band up to 20 feet in width, which carries quartz veins roughly parallel
with the anlerite band. Tt has been traced for 170 feet in 2 direction south 70 degrees
east. No visible gold was observed in this vein, but at one point an assay of $6 in
gold was obtained over a width of 2 feet'9 inches of quartz and $4 in gold over a
width of 5% feet of the schist and carbonate, carrying quartz, Jying to the morth.
Owing to the highly altered character of the schist by oxidation, the latter assay is
only indicative of the presence of gold which may be concentrated. The quartz vein
carries pyrits, copper pyrites, pyrrhotite, and a little zine blende. 1t is possible that
this easterly vein is the faulted part of the vein exposed on claim 408.

These four claims were worked on option during the summer of 1921 by A. R.
Porter, Toronto, but later the property was taken over by a group of Toronto men.
Claim 408 appears to be much the most promising in the district and the only onc
where the vein holds its values for more than a few feet. Being of the fissure type,
the values probably hold at depth. Considerable native gold was Jocated at the 20-foot
Jevel.

The writer has purposely confined his deseriptions to those claims showing gold,
and has miade no mention of the numerous other properties that have been exploited
in the hope of getting values.

On the way back to Toronto the writer stopped at Bruce Mines, at the request
of Daniel MacDonald of that place, to examine a gold prospect in the greywacke
formation. The gold was discovered in the bed of Thessalon river in the southwest
quarter of section 9, Lefroy township,  Algoma district, in a loose boulder of greywacke
of the Gowganda formation. It occurs in small quartz veins following the joint
planes in the rock. The boulder is said to be angular in outline and consequently
unlikely to have travelled far, but at the time of the writer’s visit was under water.
The quartz stringers were very small, seldom exceeding one-half inch in width. The
big fault which runs ‘easterly through this section of ‘the country is located in the
bed of the river at this point and the movement which produced it may have shattered
the neighbouring greywacke formation for the reception of these tiny veins. Diabase
sills arve in fairly close proximity, and these are known to have been the cause of gold-
bearing veins, such as occur at the Havilah mine, ahout 10 miles north of the locality
where this boulder occurs.
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INTRODUCTION

For many years iron ore has been reported from various places on the line of the
Algoma Central railway, and a considerable amount of prospecting has been done
from time to time. Some of these orc outcrops have attracted attention lately, and
the writer was detailed by the Geological Survey to investigate and map geologically
an area comprising the townships of Deroche, Hodgins, Gaudette, and Shields, to
determine the nature and extent of any occurrences of iron ore which might be found.

Two months were spent in the arca, during which the writer was aesisted by
Mr. Walter J. Kingsmill, and during one month the party was augmented by
. Wright and Mr. G. Bain. Mr. G. 8. Cowie, secretary of the Mines Department
of the Algoma Steel Corporation, also assisted materially and is deserving of many
thanks.

GENERAL CHARACTER OF THE ARLA

The area is situated on the Algoma Central railway about 20 miles north of
Sault Ste. Marie, Ont. Travel away from the railway is difficult as there are no
streams on which a canoe can be used, and only one or two roads. A good road runs
from the Sault to Bellevue at the southwestern limit of the area, and another is
being built from Wabos to Glendale with the ultimate intention of connecting the
district with the Sault either via Bellevue or by the old Garden River road, which
has been abandoned for fifteen or twenty years and is at present impassable.

The country taken as a whole is one of comparatively low relief, the hilltops
reaching about 1,500 feet above sea-level. The difference of elevation between the
hills and valleys is 400 to 500 feet, and the hillsides are steep, rendering any passage
through the area difficult. Nobody lives in the district except along the railway ling
and in a few of the valleys closely adjoining it. The arca has been burned in places
and lumbered over, so that a large part is covered with berry bushes and second
growth. There are a few lakes, all too small and disconnceted for canoe work, and
the streams are mere rivulets over falls, and are dry, or almost dry, in sammer.

GENERAL GEOLOGY

The rocks can be classified under the following divisions:

Pleistocene.. .. .. .. .. .. .. .. ..Lake and glacial deposits
Keweenawan.. .. .. .. .. .. .. ..Diabasc dykes
Huronian.. .. .. .. .. .. .. .. ..Lorrain quartzite

Granite complex
.. { Schist complex consisting of volcanics and
| some associated sedimentary materials

Pre-Huronian. .
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PRE-HURONTAN SCHIST COMPLEX

The Pre-Huronian complex is a very involved mixture of schists, including horn-
blende schist, diorite, diabase, and even more basic rocks invaded and metamorphosed
by batholithic masses of granite and gneiss. The schists underlie the southwestern
part of the area, and consist of voleanic flows and tuffs, with some interbedded con-
glomerate. They have been dislocated and metamorphosed to such an extent that a
detailed separation was not possible in the time available. The volcanic element
of the series, in some places shows distinet bedding and very fine texture as if it had
been laid down under water, in others it shows vesicular structure, and vet in others
voleanic bombs are clearly discernible. The strike and dip vary greatly; the strike
varies from north 70 degrees west to north 53 degrees east and the dip from about
20 degrees to almost vertical; there appears to be no system in the strike and dip,
and the rocks seem to lie anyhow.

Some of the outcrops may be described in greater detail. On the road to the San
Antonio Mine Company’s house at Maple lake is an agglomerate consisting of aggre-
gutes of quartz and feldspar crystals, both orthoclase and plagioclase, in a groundmass
composed of fine-grained fragments.

Near Midge lake a <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>