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Since 1913 the mineral belt north of The Pas, Manitoba, bag attracted 
considerable attention. It has produced one important mine, the Mandy, 
from which over $2,000,000 worth of copper was recovered. Another ore
body, :Flinfion, has been shown by diamond-drilling and underground 
development to contain over 16,000,000 tons of iron-copper-zinc sulphides 
carrying, in addition to the copper content, values in both gold and silver. 
Other sulphide showings in the region have also been staked. In addition 
to these sulphide bodies many claims have been taken up for gold. The 
more important of the gold-bearing veins yet located lie at the eastern 
end of the mineral belt in the vicinity of Wekusko lake. In 1914, the 
Geological Survey commenced mapping this whole region and by 1920 
two sheets had been issued, covering the entire mineral belt. The first 
or western is on a scale of 3 miles to 1 inch, under the title of the Atha
papuskow Lake region and the second, on a scale of 2 miles to 1 inch, is 
known as the Reed and W ekusko Lakes sheet. Recently need has arisen for 
more detailed geological information regarding the area, and the writer, 
consequently, was instructed to map an area of about 50 square miles 
surrounding the Flinflon and Mandy properties. 

62586-1~ 
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FIELD WORK AND ACKNOWLEDGMENTS 

The surveys of Schist, Phantom, and Flinflon lakes were made by 
plane-table and alidade from a transit and stadia control. The surveys of 
streams, trails, roads, and the lakes in the western part of the map-area 
were made by telemeter and compass, with ties wherever possible to the 
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Figure 1. Iodex map showing location of FlinOon map-area. 
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Manitoba-Saskatchewan boundary, to transit and stadia stations, or to 
posts of surveyed claims. The inland traverses to locate geological bound
aries were made either with chain and compass, telemeter and compass' 
or pace and compass. 
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The writer is indebted to the Mining Corporation of Canada for many 
courtesies. Their maps, mine plans, and geological information were 
placed at his disposal and their officers assisted the work in every way in 
their power. Special thanks are due for the permission to incorporate 
on the map the detailed work carried out on some of the company's claims 
by Professor E. S. Bastin. Assistance in the field was efficiently rendered 
by C. A. Merritt and J. S. Stratton, and "by P. Armstrong after the com
pletion of his work at Elbow lake. 

LOCATION AND MEANS OF COMMUNICATION 

The area lies along the boundary line between Saskatchewan and 
Manitoba with approximately half in either province. It has a length 
in a north and south direction of 8 miles and a width in an east and west 
direction of 6~ miles. 

The nearest point on the railway is the town of The Pas, Manitoba. 
From June until October steamboat service is maintained between The 
Pas ::~nd Sturgeon Landing, Saskatchewan. The rout~ lies up Saskatchewan 
river to Cumberland House on Cumberland lake and across Cumberland 
and Sturgeon lakes to Sturgeon Landing. This is ordinarily a one-day 
journey either way. From Sturgeon Landing, a wagon road 16 miles in 
length leads to what is known as Camp Two, on lake Athapapuskow. 
From Camp Two the journey by canoe to the :Mandy property is about 28 
miles; it follows across lake Athapapuskow, up Schist creek, and then 
north up th~ northwest arm of Schist lake. A wa.p;on road from the north 
end of Schist lake leads to Flinflon. The journey from Sturgeon Landing 
to Camp Two can also be made by canoe by ascending Sturgeon-weir and 
Goose rivers to Goose lake and from Goose lake by Rat creek to lake 
Athapapuskow. The long journey around by Rat creek can, however, 
be avoided by making a portage of n miles from Goose lake to Camp Two. 

GENERAL HISTORY 

The route up Saskatchewan river past The Pas to Cumberland was 
one of the first river routes explored in western Canada and, later, became 
part of a trade highway that maintained its importance as the main avenue 
to the A.thabaska-Mackenzie country until the days of the railway. The 
first exploration was by Pierre and Rene Gautier de la Verendrye, explorers 
from Quebec, who as early as 1742 had explored the Saskatchewan as far 
as the forks. An old French fort, known as Basquia, was established where 
the town of The :?as stands today, hut with the transfer of Canada to the 
British in 1763, this and the other French forts of the west were abandoned. 

/.1. new interest in the west, however, was soon aroused at Quebec and 
Montreal. The change of flag in Canada brought a great many 
merchants-mostly of Scottish descent-to those two cities. The possi
bilities of the western fur trade were soon recognized. Canoe expeditions 
were fitted out to journey west to trade with the Indians. Among the 
earliest of these were two in command of Benjamin and Joseph Frobisher, 
who in 1772 ascended Saskatchewan river and built a small temporary 
trading post on Cumberland lake while on their way to Churchill 
river. The Frobishers were very successful in intercepting the Indian 
brigades on their way to York Factory, the Hudson's Bay Company's 
post on Hudson bay. This aroused the company to the fact that to retain 
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the trade for the more valuable furs theiY must establish inland forts. 
Accordingly, in 1774, Samuel Hearne, who had just returned from an 
overland exploration between Coppermine river and Fort Prince of Wales, 
at the mouth of Churchill river, was sent inland, and established Cumber
land House on Cumberland lake, the first trading post built by the Hudson's 
Bay Company inland from the shores of Hudson bay. Saskatchewan and 
Sturgeon-weir rivers then became the scenes of rivalry between the French
Canadian voyageurs of the Montreal companies in their swift canoes, and 
the men of the Hudson's Bay Company in their heavier, slower York 
bo~ts. In 1784 the various Montreal companies united to form the 
North-West Company, and this intensified the competition, for there 
were now two strong organizations each striving for control. A great 
period of exploration was inaugurated, for it was soon recognized that 
the Indians traded with those posts nearest their hunting grounds. These 
conditions continued until 1821, when the two companies were merged into 
the Hudson 's Bay Company. Some of the fur traders, such as Peter Pond 
and Alexander MacKenzie, made maps of their traverses. In addition, 
surveyors, such as Peter Fidler and David Thompson, were employed by 
the companies. The work of Thompson was particularly good . It was 
he who first surveyed the Goose River route to lake Athapapuskow and 
from there by way of Grass river to Reed lake. 

HISTORY OF PROSPECTING 

Almost the first prospecting done in the region was in 1896 when a 
Mr. Loucks made an expedition to Reed lake, where he staked a claim for 
gold. It was not until 1908, however, that any substantial interest was 
taken in the region. About this time Brunne, Woosey, Krug, Vickers, 
Todd, and Mosher, names still familiar in The Pas region, began active 
prospecting. In 1913, the finding of gold-bearing quartz veins on Amisk 
lake caused a great deal of activity in that region. In the following year 
Woosey and Hackett found good quartz showings on the Kiski-Wekusko 
property at W ekusko lake, and active prospecting commenced in that 
part of the mineral belt. In the summer of 1915 the Flinfion ore-body 
on Flinfion lake was staked, and in the autumn of the same year the Mandy 
lens was located by Reynolds and Jackson. The latter property was 
taken over almost immediately by the Tonapah Mining Company, whose 
engineer, Mr. J. E. Spurr, was in the region at the time, and work was 
begun without delay. Active prospecting has been continued up to the 
present time and a great many claims have been taken up, both on quartz 
veins and on sulphide showings. 

PREVIOUS WORK 

The surveys of David Thompson :md the fur traders remained the 
only maps of the region until the Geological Survey commenced a systematic 
exploration of the canoe routes of the northwest. In 1896, J. B. Tyrrell 
made a track survey from N amew on Sturgeon lake to W ekusko lake by 
way of lake Athapapuskow and Grass river. In 1899 D. B. Dowling 
followed Goose lake, lake Athapapuskow, and Pineroot river to Kississing 
lake. A map of the explored routes of the Churchill and Nelson basins, 
which accompanies Memoir 30 of the Geological Survey publications, 
includes these surveys. 
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With the discovery of gold-bearing veins on Amisk lake in 1913 there 
came a demand for more detailed maps and geological information; and 
in the following year the Geological Survey began the mapping of the 
entire region from Amisk lake on the west to W ekusko lake on the east, 
a distance in an east and west direction of approximately 125 miles. The 
western part of this belt was mapped by E. L. Bruce in the years 1914-1918 
and a map on a scale of 3 miles to 1 inch accompanies Memoir 105 (Amisk
Athapapuskow Lake District). The eastern end of the region is covered 
by a map on a scale of 2 miles to 1 inch which accompanies Memoir 119 
(The Reed-Wekusko Map-area). These maps, which were made from 
compass and micrometer surveys, show almost all the lakes and streams 
that can be used as canoe routes, and the boundaries between the important 
geological subdivisions. 

The Department of the Interior has made some instrumental surveys 
in the region. An east and west line was carried by F. H. Kitto, D.L.S., 
in 1916, from the second meridian to Flinflon lake, and a stadia traverse of 
this lake was made. In 1918, the Interprovincial Boundary between 
Manitoba and Saskatchewan was run by T. Plunkett and in the following 
year the shorelines of Athapapuskow, Schist, and Phantom lakes were 
surveyed by him. The boundary survey served as the main control for 
the work of 1922. 

BIBLIOGRAPHY 

The following are the more important publications dealing with the 
geology and geography of the area: 

Alcock, F. J. -"Tho Reed-Wekusko Map-area, Northern Manitoba," Geol. Surv., Can., Mem. 
119. 

-"Past and Present Trade Routes to the Canadian Northwest," Geographical 
Review, Aug., 1920. 

and Bruce, E. L.-"The Pre-Cambrian Rooks of Manitoba," Bull. Geol. Soo., 
Am., vol. 32, pp. 267-292. 

Bancroft,G.R.-"Mining and Transportation of Ore at the Mandy Mine, Northern Manitoba," 
Bull. Can. Inst. Min. and iVIet., Nov., 1920, p. 859. 

Bruce, E. L. -"Amisk-Athapapuskow Lake District," Geol. Surv., Can., Mem. 105. 
-"Chalcopyrite Deposits in Northern Manitoba," Econ. Geol., vol. XV, No. 5, 

July-Aug., 1920. 
Campbell, J.A.-"Northern Manitoba: Manitoba Northland." 
DeLury, J. S. -"The Mineral Belt North of The Pas, Manitoba," Can. Min. Jour., vol. XXXVII, 

p. 412. 
Dowling,D.B.-Geol. Surv ., Can., Ann. Rept., vol. XIII, 1900, pt. FF. 
Hanson, G. -"Some Canadian Occurrences of Pyritic Deposits in Metamorphic Rocks," Econ. 

Geol., vol. XV, No.7, Nov., 1920. 
Ma:Innes, W. -"The BasinS of Nelson and Churchill Rivers," Geol. Surv., Can., Mem. 30. 
Tyrrell, J.B. -Geol. Surv., Can., Sum. Rept., 1910, p. 168. 

-Thompson's narrative of his exploration in western America: Champlain Society. 
Wallace, R.C.-"Sulphide Deposits of Flinflon and Schist Lakes, Man.," Can. :Min. Jour., vol. 

XXXVII, p. 468. 
-"The Resources of :Manitoba and Their Development," Univ. of Manitoba, 1918. 
-"Mining and Mineral Prospects in Northern Manitoba," Northern Manitoba 

Bulletins, Office of Commissioner of Northern Manitoba. 
-"The Flin-Flon Ore Body," Bull. Can. Inst. Min. and Met., Feb., 1921. 
-"Seaondary Processes in Some Pre-Cambrian Ore Bodies," Proc. and Trans. 

Roy. Soc. Can., Third ser., vol. XVI, sec. IV, 1922, p. 169. 



6 c 

GENERAL CHARACTER OF THE DISTRICT 

TOPOGRAPHY OF THE REGrON 

Flinflon map-area lies within the Canadian shield near its southern 
margin close to that other great physiographic subdivision, the Great 
Plains. Its topographic features are typical of the plateau in general. 

The Precambrian plateau, comprisin~ about 2,000,000 square miles of 
Precambrian rocks, forms a great shield-shaped area surrounding Hudson 
bay. One of its chief characteristics is its low relief. In northern Mani
toba the difference in elevation betwern the highest ridges and the adjacent 
lakes is seldom 200 feet and as a rule is considerably less. In other parts 
of the shield a greater relief is found, but only in Labrador is this sufficiently 
pronounced to form true mountains. From any elevation a remarkably 
even sky-line meets the eye in every direction. Though the relief is slight, 
the surface of the country in detail is very rugged, consisting of hummocky 
hills and ridges separated by depressions. 

The second most characteristic feature of the plateau is the great 
number of lakes, from tiny ponds with no outlet, to bodies of water, like 
Reindeer lake, with a length of 130 miles, or lake Athabaska, with a length 
of 200 miles. As a rule, the lakes have very irregular outlines, a great 
length of shoreline for the amount of area covered, and commonly are 
dotted with numerous islands. The rivers as a rule consist of a series of 
lake expansions or quiet reaches separated by swifter parts in which 
falls and rapids are numerous. The depressions which are not occupied 
by lakes are almost uniformly wet muskeg swamps. 

Rock exposures are plentiful throughout the plateau. In certain 
areas covered with lake clays or terminal moraine deposits exposures are 
few, but over most of the region the ridges are bare rock, and the shores of 
the lakes offer almost continuous outcrops. There is, practically, no resid
ual soil, and over much of the region the amount of drift is slight. 

Part at least of the physiographic history of the plateau is known. 
By early Palreozoic time the tilted, folded, and intruded Precambrian 
rocks had been eroded down to low relief and the successive advances of 
the Palreozoic seas swept over an old-age surface. This is known from the 
fact that the profile at the base of the Pa\reozoic sediments uniformly 
shows a low gradient. Though of low relief, the pre-Palreozoic surface 
had minor irregularities much like the present surface of the region today. 

The strata laid down in the Pa.lreozoic seas once covered much wider 
areas than they do now, and it is probable that Cretaceous deposits bad 
also once a much greater areal extent than at present. The Tertiary was 
a period of erosion in which much of this mantle of sediments was removed, 
exposing the old Precambrian surface. In late Tertiary time the country 
was of low relief with a well-organized drainage system in which the streams 
were smooth-flowing, and where no lakes were present. 

A great change took place in Pleistocene time. An ice-sheet advanced 
from its gathering ground west of Hudson bay and spread out over the 
region. It scraped off the residual soil, smoothed down the hills and 
ridges, polished, grooved, and striated the rock surfaces, locally widened 
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and deepened some of the valleys, and by irregularly depositing the loose 
debris over the country completely disorganized the drainage system. 
When the ice retreated a great lake formed to the south of the retreating 
mass and the clays deposited in this lake form the fertile belt of southern 
Manitoba. Even with the final disappearance of the ice-sheet much of 
the country remained under water on account of the damming up of the 
old drainal!;e lines. The streams in many places had to seek new channels 
and in some places the drainage system is a mere chain of lakes where the 
water spills from one basin to another. 

After the retreat of the ice came uplift which gave to the region its 
present plateau character. 

Local Relief. The average elevation of the plateau surface in the 
Flinfton area is about 1,100 feet. Schist lake has an elevation of 954 fert 
and on either side the ascent is abrupt for over 100 feet. Flinflon lake has 
an elevation of 1,025 feet, and within 1,200 feet from the shore ridges 
reach an elevation of 1,130 feet. Along the east shore of Cliff lake, cliffs 
rise abruptly to a height of 160 feet. In the western part of the area the 
difference of relief is less. In the neighbourhood of Creighton lake the 
land rises only slightly above the lake-level. This is tme in general of 
the areas underlain by broad expanses of granite. It is in the areas of 
schist or along contact zones that the maximum difference of relief is seen. 

Relation of Surface Features to Bedroclc. Faulting, folding, intrusion, 
and metamorphism have been influential in determining the topography. 
The most striking feature of the area is a depression that extends through 
Cliff and Grant lakes to the northwest arm of Schist lake. Along the 
eastern side of Cliff lake is a well-marked fault, and the depression which 
the northwest arm of Schist lake occupies with its steep cliffs on either 
side is undoubtedly the result of the same fault zon e. 

Geological contacts are nearly always marked by depressi0ns. The 
contact between the greenstone and the arkose in the region of Ross and 
Little Cliff lakes is along one of the deepest valleys of the area. The valley 
lies largely in the arkose, showing that it was the more easily eroded. A 
similar feature is well shown on the Flinfion wagon road. There is an 
abrupt rise from the flat land underlain by arkose to the top of the green
stone plateau surface. The contacts of intrusives with older rocks very 
frequently also lie along depressions that are occupied by lakes or f'Wamps. 
They were evidently lines along which preglacial weathering and erosion 
acted more readily and some of them were undoubtrdly emphasized by 
glacial erosion. 

The character of the bedrock, also, bas influenced the topography. 
Some of the depressions follow the strike of the schistosity in the foliated 
rocks, whereas the more massive rocks form the higher interfiuvial areas. 
The _granite is the more resistant rock of the region, and there is commonly 
an abrupt rise from the lake basins with their common narrow fringe of 
older rocks to the summit of the granite uplands. These uplands are 
mostly fairly flat; they have much less soil than the areas underlain by 
the more easily weathered volcanics and consequently have less forest 
covering. A typical example of a granite upland is the r egion east of 
Cliff lake. There is an abrupt rise of 160 feet at the lake shore and then a 
comparatively flat surface to within a short distance of Embury lake. 
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In the arkose belt east of Beaverdam lake the structure and character 
of the bedrock have affected the topography. The surface here consists of 
a series of strike ridges. The rocks have an average dip of about 25 degrees 
to the east, and in traversing from west to east an abrupt slope with a rise 
of from 10 to 40 feet is met, and then a long, smooth, downward slope along 
the bedding planes of the arkose. In other words the topography is a 
series of low, broad, hogback ridges. Joint planes have been largely 
responsible for the abrupt rises, but it is possible that block faulting may 
also have been an influential factor. It is probable that glacial erosion 
with plucking along joint and bedding planes has emphasized their par
ticular type of topography, for here the glacial advance was along the 
strike of the formation. Beaverdam lake itself lies in one of their strike 
depressions. 

Drainage. The whole map-area lies in the drainage basin of Sturgeon
weir Tiver. The larger part drains into Schist lake and thence by lake 
Athapapuskow into Goose river. The southwestern part of the area drains 
by Sucker creek through Amisk lake into the Sturgeon-weir. All parts of 
the area are fairly easily reached by canoe. The streams are typical of the 
plateau in general, consisting of smooth-flowing reaches separated by 
rapids. Present day erosion is slight, owing to the fact that the transported 
material settles out in the lakes, robbing the streams of their cutting tools. 

Climate. The nearest point at which meteorolo[!;ical records have 
been kept is The Pas. These show that the annual precipitation varies 
from 15 to 20 inches, including both rainfall and melted snow. A large 
part of the rainfall comes in the months of June, July, and August, the 
growing season, when it is most needed. The average snowfall is about 
35 inches. 

The summers are short and hot, the winters long and cold. The 
average monthly mean temperature for the summer months is a little 
higher than that at Prince Albert or at Edmonton. The smaller bodies of 
water, as a rule, freeze over in October, but it is usually early November 
before the larger lakes are frozen. The lakes are seldom free of ice until 
the middle of May, and often not until early June. 

Agriculture. Potatoes and other garden vegetables are raised success
fully in the area. The amount of clay land suitable for agricultural purposes 
is, however, very limited. 

Forests. The trees of the region include white and black spruce, 
balsam, tamarack, jackpine, birch, and poplar. Much of the region has 
been so swept by forest fires that the amount of good timber is rather 
limited. 

W aterpowers. Power for mining operations in the area would prob
ably be derived from Birch rapids, on the Sturgeon-weir, situated about 
35 miles from Flinfion. 
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GENERAL GEOLOGY 

Flinfion map-area lies within the Amisk-Athapapuskow district in 
which the rock succession is given by Bruce as follows: 

Qua ternary .................... Recent .................. . . Peat, river alluvials 
Lake silts Pleistocene ........ . ...... . . 
TiU, sand, p:ravel 

U11conjormity 
--- -- ------------------ --
Pa.lreozoic ... . . .. .. .. . . . . . . ,Ordovician ........ . ............ ·I Dolomite 

Unconformity 

ll{aminis granite 
Granite gneiss 
Hybrid g1·anite rocks 

1 ntrw;ive wntact 

Upper Missi series .............. · JArkose 
Con~lomerates 

---
U nconjC>Tmi/IJ (.') 
--

Precambrian Lower M issi series .... 
..... . .. . · ~~:~wacke 

Quartzite 
Conglomerate 

UnconfC>Tmity 

I Cliff Lake granite-porphyry 

lntrwlive contact 

Kisseynew gneisses ..... ..... .. . · JSedimentary and igneous 
gneisses and schists 

Amisk series ........ . . . . . .. . .. . · )Lavas, tuffs, agglomerates, and 
derived schists 

Most of these rocks are represented in the Flinflon area. The Amisk 
series with its various types is abundantly represented. The Kisseynew 
gneisses are not present, but are characteristically developed to the north 
of the area in the region surrounding Kisseynew lake, and similar rocks 
occur at the eastern or Wekusko Lake end of the mineral belt. Similarly, 
the Lower Missi series does not occur in Flintlon area. Its chief locality 
is along the west shore of Amisk lake in Saskatchewan, and a small area of 
similar rocks occurs along the northeast arm of Schist lake. The Upper 
Missi series is, however, well represented in the area, as are also the granites, 
granite-gneisses, and dyke rocks of the region. Two small outcrops of 
dolomite, which are Ordovicia,n outliers, are the only Palreozoic rocks of 
the area. 
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The rock succession in Flinfion area may be tabulated as follows: 

Table of Formations 

Quaternary ....... . ............ Recent .......................... River alluvials, peat 
Pleistocene ...................... Clay 

Till, sand, gravel 

Unconformity 

Palreozoic ..................... ·I Ordovician ............. .. .. .. .. ·I Do lorn i te 

Pre cam brian 

Unconformily 

1 

Basic intrusives ..... .. ....... . .. I Dioritic dykes 

Acid intrusives ............. . .... 1 Granite and related rocks 

Basic intrusives ... _._ ........... -~Lamprophyre 
.Am phi boli te 
Gabbro 
Peridotite 

Upper Missi series ............ . . ·jArkoso 
Conglomerate 

U nconformily 
- -------

Acid volcanics and intrusives .... Flows, quartz-porphyry and 
rhyolite porphyry dykes, and 
fm.gmenta.l volca.nic rocks 

Basic volcanics and intrusives .. Basic lavas, tuft's, a~glomerates, 
irregular intrusive bodies, a.nd 
derived schists 

BASIC VOLCAN1CS 

The basic volcanic rocks cover nearly three-fourths of the map-area. 
They consist dominantly of lava flows, but beds of fragmental rocks are 
also fairly common. The n1assive flow rocks, on account of their pre
vailing greenish tone, are commonly pjven the field term of greenstone. 
Certain of these greenston~s have the appearance of diorites and represent 
either the interior of flows or else are intrusives derived from the same 
volcanic sources as the flows themselves. 

Basic Flows. That most of the massive greenstones were originally 
lavas is shown by their amygdaloidal and ellipsoidal structures. Amygdal
oidal rocks are very abundant. They are well developed near the Flinflon 
ore-body, on the portage between Key and Douglas lakes, in the nei~h
bourhood of Grant and Little Cliff lakes, and in me:"tny other places through
out the map-area. The amygdaloidal structure occurs characteristically 
in the upper part of the flows, where bubble-holes formed by the escape of 
steam were afterwards filled with quartz, chlor)te, carbonate, or epidote. 
Of these, quartz is much the most abundant, but the others may occur 
either singly or associated. The amygdules are of all sizes up to 2 inches 
across. 
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Ellipsoidal, or pillow, structure is also fairly common in the flow rocks. 
One very good example is exposed on the east side of the Flinflon wagon 
road less than one mile from the mine. The ellipsoids are here large, 
varying up to 10 feet in length, and are characterized by broad, well
marked borders. Many of the pillow lavas are also amygdaloidal, showing 
that they are surface flows. They have commonly been interpreted as 
lavas which were poured out under water. 

The ellipsoidal structure was used in an attempt to work out the 
structure of the lava flows. The longer axes of the pillows mark the 
strike of the flows. The upper and lower surfaces could commonly be 
inferred from the shape of the pillows for, during cooling, the viscous 
materials, making up the ellipsoids shaped themselves against the under
lying layer of pillows, filling the irregularities of the surface. Care is 
necessary in applying this criterion, but often both strike and dip can be 
determined with a reasonable degree of confidence. A considerable 
number of such determinations were made, but not enough to work out 
the structure of the flows over the whole area and to plot structure sections. 

In composition the greenstones present considerable variation. The 
majority are apparently basalts, but rocks of intermediate composition, 
such as andesites and quartz-andesites, are very common. Many of 
them are porphyritic, and some of the porphyritic varieties approach 
rhyolite in composition. Others in thin section are seen to have an ophitic 
texture and are to be classed as diabase or quartz diabase. 

With regard to structure the greenstone rocks may be divided into 
massive and schistose types. Massive varieties are the more abundant 
in the Flinflon area. In hand specimen many of them appear quite fresh, 
but in thin section they are all somewhat altered. The ferromagnesian 
minerals have gone over into a felt of chlorite and pale green hornblende, 
and the feldspars are mostly altered to kaolin, sericite and zoisite, and 
carbonate. Albite is commonly developed from more basic feldspars 
with the production of calcite from the liberated lime. 

The schistose varieties belong to two main types, depending upon 
whether chlorite or hornblende is the dominant fei'romagnesian constituent 
developed. Tbe chlorite schists appear to be developed from the massive 
greenstone rocks where shearing has been effective, whereas the hornblende 
schists are characteristically developed along granite contacts. Along the 
eastern margin of the intrusion of porphyritic granite east of Cliff lake, 
crystals of hornblende can be seen in hand specimens of the greenstone 
rocks. Along the granite contact west of Hamell lake the basic volcanics 
have locally bPen altered to a still greater degree and have gone over into 
hornblende schist. In thin section the rock is seen to consist of horn
blende to an extent of about 70 per cent. The hornblende is pleochroic in 
shades of green and bluish green and contains considerable quartz as 
inclusions. Many of the hornblende crystals are long and narrow and 
there is a decid~ed tenden~y to a parallel arrangement. The material 
between the hornblende crystals consists of quartz, finP shreds of brown 
biotite, a little iron ore, and some carbonate. It is a rock which has 
suffered entire recrystallization. 

Fragmental T' olcanic Rocks. Fragmental rocks are common in the 
volcanic complex. In places, they are fl.ow breccias produced by move
ments of the lava during its solidification. Others consist of material 



12 c 

ejected from volcanic vents. These show all degrees of coarseness and 
sorting from fine-grained, well-banded tuffs formed from volcanic ash 
material to coarse beds consisting of volcanic bombs as much as 3 feet in 
length. Certain beds consiRt entirely of these coarse fragments; in other 
places the masses apparently fell into viscous lava. 

A good example of a coarse fragmental rock is well shown along the 
western border of the Ord claim southwest of Flinfion lake. Here a band 
from 200 to 300 feet wide extends for a distance of over 1,500 feet. The 
rock consists of oval masses of quartz-porphyry associated in places with 
fragments of greenstone material. The light-coloured acid fragments 
(Plate I A) are harder than the matrix and stand out on the eroded surface. 
The fragments are often fractured but never extensively sheared, whereas 
the matrix is commonly rendered schistose. Similar fragmental rocks 
containing both basic and acid bombs are found on the Maybe and Ryan 
claims south of the Mandy. This association shows that the basic and 
acid rocks belong to the same period of volcanic activity. 

Banded tuffs formed from ash blown out from volcanic vents are well 
developed at various places throughout the area. Along the west shore of 
Schist lake, south of the Mandy, good exposures of such well-banded 
rocks are to be seen. Similar rocks are exposed along Meridian lake and 
particularly good exposures occur on the east side of the northwest arm 
of W ekach lake. At the extreme northeast end of this bay the zone has a 
width of about 400 feet. The tuffs stand on edge with a general st rike of 
north 20 degrees west and are well banded. They are light coloured on 
the weathered surface but mostly dark grey on freshly broken surfaces. 
The bands vary in width from a minute fraction of an inch to bands of 
uniform colour 2t feet wide. These tuffs are acidic in composition, but 
dark-coloured basic tuffs occur in other parts of the map-area. Along 
Meridian and Wekach lakes the acid tuffs show a certain degree of silici
fication due to solutions given off from the granite intrusives. In hand 
specimens narrow bands of qua-rtz can commonly be observed along the 
bedding planes of the tuffs. The dark-coloured basic tuffs have been 
more easily deformed than the massive greenstones or acid tuffs and are 
commonly sheared into schistose rocks. 

ACID VOLCANICS AND INTRUSIVES 

The acid fragmental rocks have already been referred to in connexion 
with the basic pyroclastics, for in places they occur intermingled. In 
addition, however, there are several zones of massive acid rocks. Many of 
them follow the strike of the basic flows and it is probable that some of 
them at least represent acid flows interbanded with the more basic varieties. 
The majority, however, were intruded as dykes and sills into the volcanic 
complex, but clearly belong to the same period of volcanic activity as the 
extrusives. 

Quartz Porphyry. The massive acid rocks have been mapped together, 
but they really comprise two types, quartz porphyry and rhyolite porphyry. 
The quartz porphyries are white or grey rocks showing phenocrysts of 
quartz in a dense flinty matrix. In some felsitic varieties, no phenocrysts 
can be detected with the naked eye. As a rule the phenocrysts are rounded 
and in some varieties they have a distinct bluish tint. In thin section the 
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quartz porphyries are seen to consist of phenocrysts in a dense matrix 
of glass or microcrystalline aggregate of quartz and feldspar. The pheno
crysts consist chiefly of quartz; many of them show corroded borders due 
to re-sorption, though some are distinctly angular. Nearly all show strain 
shadows. In addition to the quartz phenocrysts crystals of feldspar are 
present, but in minor amounts. They consist of orthoclase and albite in 
nearly equal proportions. 

Rhyolite Porphyry. The rhyolite porphyries are rocks in which the 
feldspar phenocrysts are more abundant than those of quartz. They are 
light-coloured grey rocks like the quartz porphyries, are usually associated 
with them, and have clearly been derived from the same sources. They 
occur as a rule as small dykes. The largest intrusion, found in the central 
part of the Ord claim, forms a mass from 20 to 50 feet wide and 1,000 feet 
long. A number of smaller dykes of a similar character occur between 
Flinflon and Phantom lakes. 

Rhyolite Tuffs. Stitt island, the large island in Schist !alee, south 
of the Mandy, is composed of a light grey rock which in thin section appears 
to be a rhyolite tuff. The rock is fine grained, and the parts that have 
not been extensively sheared have a cherty appearance. In places, the 
rock contains disseminated pyrite. 

This rock type is featured by irregular masses of a ferruginous car
bonate, which weather to a rusty brown and are locally traversed by a 
fine network of quartz stringers. The origin of the carbonate masses is 
doubtful, but they have, apparently, resulted from the alteration of the 
acid tuffs by carbonated waters, probably soon aft'e.r their deposition. 
Similar masses of carbonate occur in the pyroclastic ro.cks at the Mandy. 

UPPER MISS! SERIES 

The Upper Missi series form a broad band in the north-central part 
of the map-area, occupying the part between Beaverdam and Cliff lakes 
and extending southward along the east side of Ross lake to the north end 
of Schist lake. They extend northward off the map-area to Willow creek, 
a distance of about 3 miles. The othe1· area where the Upper Missian 
rocks are developed lies to the north of Amisk lake, in Saskatchewan, 
about 10 miles west of Flinfion map-area. 

Lithology. The series consists of clastic sediments, somewhat altered. 
The commonest variety is arkose, which passes by metamorphism into 
mica gneiss. Sandstones pass similarly into quartzites and mica schists, 
and coarse conglomerates are locally abundant. Greywackes, consisting 
of fragments of basic rocks, are also locally found and in places pass into 
biotite schists. 

The arkose is commonly fine-grained, individual grains seldom exceed
ing a sixteenth of an inch in diameter. It is grey in colour and is character
ized by rounded grains of bluish quartz, derived, undoubtedly, from the 
quartz phenoc'rysts of the quartz-porphyry in the older volcanic complex. 
Unde)r the microscope the arkose is seen to consist of quartz fragments 
with minor amounts of feldspar in a matrix of quartz. There is usually 
considerable secondary material. Biotite and muscovite are, a_f:! a rule, 
present, and where the rock has been sheared it has often gone over into a 
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sericite schist. In places garnet has been developed. West of the small 
lake lying to the north of Schist lake the arkose contains numerous small 
stringers of bluish hematite, which trawrse the rock in a very irregular 
manner. Small stringers of quartz cut these hematite bands. 

In places the arkose passeR into nearly pure quartzite. On the east 
shore of Beaverdam lake, certain beds are of this character. Similar 
rocks in the western part of The Pas mineral claim were sampled by E. S. 
Bastin for flux material. One lens 5 to 6 feet wide, and exposed for a 
length of 15 feet, was found to consist of nearly pure quartz, with a little 
garnet, the whole containing 92 · 7 per cent silica. In the same locality 
samples of a less pure quartzite taken for a width of 165 feet at right 
angles to the bedding gave 80 · 3 per cent silica. 

Conglomerate is locally abundant in the series. Along both the 
ea.st and west shores of Beaverdam lake (Plate I B) good exposures are 
to be seen. The boulders here consist of granite, quartz, quartz-porphyry, 
and, to a less extent, basic members of the volcanic complex. The boulders 
have suffered extreme deformation, for many that had a diameter of over 
a foot have been compressed to a thickness of little more than an inch. 
Some of them have been g;ently elongated by the pressure. An interesting 
feature is that thou~h the .flattening has been in the same pla'Qe as the 
bedding of the formation, the longer axes of the elongated boulders are 
nearly always at right angles to the strike of the series. This is doubtless 
because there was shearing movement between adjacent beds during their 
folding and compression, and the boulders were elongated along the lines 
of least pressure, i.e., in the bedding planes and parallel to the dip of the beds. 

Structure. In many places there is no indication of bedding planes in 
the arkose and hence it is impossible to determine the structure. Locally, 
however, such determinations can be made. Bands of pebbles in the 
even-textured rocks commonly give the strike of the series. Where there 
are beds of varying coarseness, such as occur in the region of Beaverdam 
lake, the bedding is evident. Crossbedding was noted at several places, 
but it is not common. 

The prevailing strike of the series is a little west of north and the dip 
is to the east. In the vicinity of Beaverdam lake the angle of dip is about 
25 degrees, but farther south it is steeper. The contact between the 
arkose and the greenstone rocks east of Cliff lake is a fault contact in which 
the greenstcme rocks have been shoved up relative to the sediments. The 
contact in the valley of Little Cliff lake is also probably along a fault. 
South of Beaverdam lake there is evidence of still more faulting where a 
wedge of vertical sediments extends down into the gn~enstone area. The 
topographic expression in the whole region between Beaverdam and Cliff 
lakes is also suggestive of a series of faults. The structure is suggestive of 
tilting and faulting such as oceurred in the Triassic rocks of the Connecticut 
valley. The complicated structure and lack of horizon-markers in the 
series make it difficult to estimate its thickness, which is, however, probably 
to be measured in thousands of feet. 

Relation to Other Rocks. The series clearly lies unconformahly on the 
volcanic complex. The conglomerate members contain boulders of all 
varieties represented in the complf'x. Granite boulders ru·e also abundant 
in the series, showing that. granitic rocks were undergoing erosion during 
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its deposition. Whether the granites represented by these boulders were 
intrusive in the volcanic complex or granites of a still earlier age, is difficult 
to ascertain. A fact which seems to suggest that granites were intruded 
into the volcanics prior to the Jeposition of the .Missi sediments is that 
there are in the :Missi conglomerates boulders which were apparently sheared 
before their inclusion in the sediments. It is possible that two ages of 
granite may be present in the area, but if so it bas been impossible :-ts yet 
to differentiate them, for wherever the Missi sediments are in co:~tact 
with granites, the latter have intrusive relationships. 

The granite mass east of Cliff· lake has certain peculiar lithological 
features and was thought by Bruce to intrude the volcanic rocks, but to be 
older than the arkose series. This granite is coarse grained with very 
characteristic large blue quart~:rs, and the numerous grains of similar 
quartz present in the arkose were thou9;ht by him to have been derived 
from this granite mass. A further fact tending to substantiate this view 
of their relationships is that though greenstone inclusions are common in 
this granite mass, no inclusion of arkose has been found in it. There are, 
however, a number of objections to this view. It has already been pointed 
out that the bluish quartz pebbles were most probably derived from the 
phenocrysts of the quartz-porphyries of the volcanic complex. They 
are of the size, shape, and chftracter of these phenocrysts. :Moreover, 
they occur over too wicle an area, as represented by the Missi sediments, 
for all to have been derived from the: small area of the Cliff Lake porphyritic 
granite. There is, furthermore, an ent.ire absence in the arkose and con
glomerate of any granite boulder derived from this granite east of Cliff 
lake. Boulders of granite are common, but the intrusion referred to is 
like no other granite in the \vhole region, and boulders of it . would very 
readily be recognized. :Moreover, it lies so close to the arkose area that 
the distance for transportation is much too small for all the debris derived 
from it to be broken down so title that only small rounded quartz particles 
remain. Still another reason for believing this granite to be younger than 
the Missi sediments is that at its eastern border it gives off a dyke cutting 
basic intrusives similar in compositio11 to rocks which in other p:1rts of the 
area intrude, and are consequently younger than, the :Missi sediments. 
The Cliff Lake granite seems, therefore, to be younger than the arkose. 
The absence of Missian inclusio"s in the granite is explained by the fault 
contact. The intrusion was i!lto greenstone rocks, fragments of which 
became included in it along its border. The present proximity of the 
arkose and granite has been brought about by faulting and erosion. 

Conditions of Deposition. The contacts of the arkose with the volcanic 
rocks indicate that when the series was deposited the region had con
siderable relief. The contacts between the two are in places nearly vertical 
with the harder greenstone rocks standing up above the softer sediments. 
Allowing for the present dip of the sedimetlL:> there are places where it is 
evident that they were deposited against a fairly steep slope, probably in 
valleys. The coarse clastic character of the sediments, and their irregular 
and repeated conglomeratic bands, also poi.1t to a rugged topography 
undergoing erosion, with deposition in river valleys, small deltas, or on 
piedmont plains. 

62586-2 
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BASIC INTRUSIVES 

Under this heading are included a series of small intrusions, which, 
although they present considerable lithological variation, had, probably, 
the same origin. Most of them lie in a zone extending from Phantom lake 
up along Flinfion lake to Beaverdam lake. Some form small dykes, others 
irregular masses, and still others linear bodies, with a wictth of 500 feet 
and a length of several thousand feet. They are younger than the Missian 
sediments and, where intruded into them, are very readily recognized. 
Where surrounded by basic volcanic rocks they are less easily recognized, 
but can be distinguished by their massive character, their p;reater freshness, 
their coarser crystallization, and the hornblende and augite crystals visible 
in band specimens. In places these rocks are cut by granitic dykes, and, 
locally, contain quartz veins, for which re~1sons they have been placed as 
older than the granites of the region. Following are descriptions of some 
of the more distinctive varieties. 

Lamp1·ophyre. The commonest rock type of this series is a hornblende
lamprophyre. It forms some irregular masses south of Flinflon lake, one 
outcropping on the shore opposite the power-house. The same zone 
continues from Creighton point along the east side of the north arm of 
the lake. Another mass 2,000 feet in length and averaging about 600 feet 
in width lies south of Beaverdam lake. 

In hand specimen the rock is massive and black with a slight glistening 
effect clue to the cleavage surfaces of the hornblende crystals. With a 
lens, it is seen to consist largely of hornblende with minor amounts of 
feldspar. Locally, grains and small masses of pyrite are present. In 
places narrow stringers of reddish feldspar, seldom more than a quarter of 
an inch in width, cut the rock. Veins or stringers of quartz are rare. 
The largest one observed outcrops immediately south of Creighton cabin 
on Flinflon lake. 

In thin section, a typical specimen collected on the portage on Beaver
dam creek was found to consist almost entirely of hornblende. Some of 
the crystals are icliomorphic and show centres of dark hornblende pleochroic 
in shades of green and brown with a bleached border. Most of the horn
blende throughout the section, however, does not show crystal outlines and 
is almost colourless. A little brown biotite is present and iron ore and 
apatite are fairly common as accessory minerals. A few small crystals of 
quartz and some of striated feldspar are also present. In places there is so 
little else present in the rock except hornblende that it might be termed a 
hornblendite. Locally, a g,Teater amount of feldspar is present, which 
can be distinguished in hand specimen with a lens. In places, especially 
along the contacts, the rock has been sheared and rendered slightly 
schistose. A good example of amphibolite of this character is seen on 
Beaverdam creek immediately south of Beaverdam lake, where a low cliff 
of rock borders the stream. 

A dyke on the Weston claim immediately west of the road to Phantom 
lake shows some features of interest. It stands up as a low ridge of dark 
rock. The rock is coarse grained and slightly banded. Certain dark 
zones consist entirely of hornblende, and others contain considemble 
amounts of feldspar. under the microscope the hornblendic variety 
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shows original hornblenne pleochroi0 in shades of dark green and brown in 
variou~ stages of alteration. A common change is to colourless amphibole. 
Crystals show deep embayments and oval areas of colourless amphibole 
having the same extincbon as the green hornblende. Another type of 
alteration is to fibrous aggregates of actinolite, and still a third is to chlorite. 
Secondary epidote and cn.rbonate have also been developed. The lighter
coloured varieties show similar features of altered hornblende, but with the 
addition of considerable amounts of striated feldspar. 

Cutting across the dyke of hornblende rock is a narrow dyke of a 
dense, black, fine-grnined rock. It varies in width from 2 to 4 feet and 
bas sharp contacts against the coarse-grained lamprophyre. In thin 
section the rock is seen to consist of long laths of hornblende in a matrix of 
plagioclase feldspar. In addition to the long hornblende crystals, there a,re 
large masses of hornblende largely altered to ro\ourless amphibole. The 
dyke is similar in composition to the rock it cuts and is probably a later 
intrusion from the same source. 

Gabbro. Dykes of the composition of gabLro occur in the area. One 
of the freshest specimens collected was from a small intrusion cutting 
greenstone rocks just west of the Interprovincial Boundary, about 1,000 
feet south of Phantom lake. In hand specimen the rock is fresh and 
massive, weathering a dark brown on the exposed surface. Individual 
crystals of pyroxene and feldspar can readily be recognized. 

Under the microscope the minerals present are seen to be augite, 
hornblende, and labradorite feldspar with accessory iron ore and apatite. 
The most abundant mineral is a colourless pyroxene, locally altered to 
hornblende. Some crystals h11ve a border of green secondary hornblende. 
Large crystals of dark-coloured primary hornblende are also present. 
Some of the feldspar crystals are fresh-looking, others are partly saussuri
tized . Long, rod-like apatite crystals are fairly abundant, especially in 
the feldspars. 

Peridotite. The islands that lie along the middle of the northwest 
bay of Phantom lake consist of massive peridotite which weathers dark
brownish. In places the islands are covered with a coarse soil formed from 
the weathered material of these basic rocks. 

A thin section of a specimen collected from the larger of the two 
islands at the head of the northwest arm showed that the rock is a picrite. 
The most abundant mineral present is olivine, or olivine largely altered to 
serpentine. It occurs as large, irregular masses in the section, in places 
entirely gone over into serpentine. The second most abundant mineral 
is pyroxene which occurs as large colourless crystals. A brownish horn
blende is present in considerable quantities and also a few small shreds of 
brown biotite . . Magnetite occurs as an accessory mineral and hematite 
occurs in the serpentinized olivine. It is this hematite that gives the 
reddish appearance to the rock. There is an entire absence of feldspar. 

The massive, unsheared character of the rock, its basic composition, 
and the fact that it lies in the same zone as the hornblende-lamprophyres 
are taken as evidence that the rock is to be grouped with the post-Missi 
basic intrusives. 

62586-2! 
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ACID INTRUSIVES 

Granitic intrusives occupy the western border of the map-area, an 
area west of Phantom lake, and a third area east of Cliff lake. Dykes of 
granite and granite-porphyry, also, cut the older rocks. There is a con
siderable range of types from the point of view of both composition and 
structure. Some are gneissic, others are typically granitic; some even 
textured, others porphyritic. In composition there is a range of granitic, 
syenitic, and dioritic varieties. 

Granite Gneiss. Gneissoid granitic rocks occur in the vicinity of 
Hamel! and Creighton lakes. The chief variety is reddish in colour due 
to the presence of orthoclase feldspar. A thin section of a specimen 
collected west of Hamel! lake showed the following minerals in the order 
of their relative abundance: orthoclase, quartz, albite, biotite, and accessory 
iron ore and apatite. The feldspars occur as large crystals, giving the 
rock an almost porphyritic appearance. Many of them show zonal band
ing and all are considerably altered, with the development of kaolin, 
sericite, epidote, zoisite, and carbonate. The quartz occurs as smaller 
crystals with interlocking borders between the large feldspars and uniformly 
showing strain shadows. The only ferromagnesian mineral in the section 
is a brown biotite that occurs as long shreds, most of which have a com
mon orientation. 

Granite. West of Douglas lake the dominant type of granite is a 
reddish variety containing abundant hornblende. In hand specimens it is 
fresh and massive and even-textured. 

In thin section, orthoclase and albite are seen to be about equally 
~bundant. They are all somewhat altered and some are broken, showing 
that there was movement after solidification. Quartz is abundant and 
uniformly shows undulatory extinction. Of the ferromagnesian minerals, 
hornblende is much the most abundant. It occurs as irregular masses, is 
pleochroic in shades of green and brown, and is considerably altered to 
chlorite. Iron ore and apatite are accessory constituents. 

The contact phase of this rock along the north shore of the bay at the 
southeastern extremity of Meridian lake is a dark grey rock of more basic 
composition. Basic borders to granitic intrusions are not an uncommon 
feature in the region and are due either to the assimilation of greenstone 
material or to border differentiation. 

West of W ekach lake is an area underlain by a reddish granite, to 
which Bruce has given the name Kaminis. Another area of the same 
type of rock extends from Kaminis lake, west of Athapapuskow, n~rthward 
to Phantom lake. The rock presents considerable lithological variation, 
but the dominant variety is a pinkish, massive type. In thin section it is 
seen to consist of orthoclase, acid plagioclase, quartz, hornblende, and 
biotite, with magnetite, zircon, and apatite as accessory minerals. The 
feldspars commonly show zonal banding and are more or less altered with 
the production of the usual secondary minerals. The quartz shows strain 
shadows. At one place west of Phantom lake the granite carries iron and 
copper sulphides. In places the sulphides are disseminated through the 
massive granite, and in others they are concentrated in seams. The 
occurrence points to the conclusion that the granitic intrusives were the 
source of the sulphide mineralization. 
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Along the west side of Wekach lake the border phase of the granite is 
dark grey, due to the abundance of hornblende. In places there is a 
gradation from the ordinary pinkish granite to an almost black, dioritic 
rock. The sections of these rocks studied proved to be so badly altered 
that their original character and composition are difficult to determine. 
Most of the hornblende is altered to chlorite and the feldspars are gone 
over into a mass of secondary minerals. Just to what extent differentiation 
on the one hand and assimilation of basic rocks on the other are responsible 
for these dark border zones is impossible to say. 

Porphyritic Granite. East of Cliff lake is a mass of granite that 
presents some distinctive lithological characteristics. It occupies an area 
about 4 miles in length and has a greatest width of a little over a mile. 
It is surrounded by greenstone rocks in which it is intrusive. The fault 
along the east side of Cliff lake has brought the arkose of the Upper Missi 
series close to its border, and, in the description of the sediments of that 
series, the age relationships of the granite and the arkose were discussed. 

The common type in this area is a very coarse-grained pink or grey 
granite. The feldspar and quartz occur as large crystals, the quartz 
crystals having a characteristic light bluish tint. In places the rock is a 
true porphyry. Along the eastern margin of the mass, crystals of ortho
clase feldspar, some nearly an inch long, stand out on the weathered surface. 
They are embedded in a fine-grained granitic matrix. 

The rock is locally sheared along narrow zones; no gneissic structure 
has been developed on any large scale. In places the feldspar phenocrysts 
are distorted and drawn out into long, narrow masses. 

The granite contains numerous inclusions. They are of all sizes 
from tiny fragments to bodies over 100 feet long. These inclusions are all 
volcanic; no Missian zenoliths were observed. Most of them are linear 
bodies and are badly sheared. Some were evidently schists before they 
became stoped off; in other places it appears as if the shearing of the 
granite was taken up to a large extent along the inclusions, with the result 
that the inclusions are drawn out and rendered schistose. 

The granite is cut by numerous aplite dykes. They are generally 
only a few feet in width, and consist of a dense, massive rock of light pink 
or grey colour. Some of them are fractured and offset, showing the result 
of movements after their intrusion. Under the microscope the aplite is 
seen to consist of feldspar arid quartz with only very minor amounts of 
hornblende. The feldspar consists of orthoclase, microcline, and plagio
clase with various intergrowths. 

Syenite. Immediately south of Phantom lake, opposite the portage 
that leads into Schist lake, are two small masses of a reddish rock intrusive 
in greenstone. Each of the masses is about 900 feet long. At one place 
the greenstone adjacent to one of the dykes contains disseminated pyrite 
for a width of about 2 feet, but the amount of mineralization is, apparently, 
small. In hand specimen the syenite is massive and is seen to consist of 
reddish orthoclase and dark hornblende. "'Cnder the microscope much 
the most abundant mineral is seen to be orthoclase, clouded to a con
siderable extent with secondary kaolin and sericite. Brown hornblende 
is abundant and much of it has be<m altered to chlorite. Minor amounts 
of quartz occur as small crystals. The rock is a typical hornblende syenite, 
apparently related to the granitic intrusive2. 
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Diorite. Mention has been made of the basic zones which in places 
border the granite batholiths. Many of these have the composition of 
quartz diorites. 

Dykes of diorite, also, are found in the map-area, and are perhaps 
related to the granitic intrusives. The largest of these, and the only one 
of sufficient size to be shown on the map, crosses diagonally the La Salle 
claim north of Flinflon and extends down across the Flin Slam claim to the 
edge of the Lakeview. The dyke has a length of about 3,000 feet and an 
average width of 300 feet. The rock is intrusive in greenstone, is fresh 
and massive, and on the weathered surface is grey and in places reddish. 
On the freshly broken surface it is dark grey, and individual feldspar and 
hornblende crystals can readily be distinguished in hand specimens. Under 
the microscope the minerals are seen to be badly altered. The feldspar is 
largely labradorite. Hornblende is abundant and is altered to a large 
extent to chlorite. 

Granitic Dyke Rocks. Granite dykes are fairly numerous throughout 
the area, and some are sufficiently large to be mapped. The reddish 
cliffs on the east side of Schist lake opposite the Mandy are the edge of a 
granite dyke that parallels the shore. The rock is a fine-grained, reddish 
granite, locally porphyritic, with phenocrysts of orthoclase over an inch 
in length. 

Along the portage between Douglas and Bootleg lakes occur several 
dykes of granite-porphyry. The largest has a width of 40 feet and a 
length of 500 feet. The rock weathers a light colour, but on the freshly 
broken surface is dark grey. It is decidedly porphyritic, with phenocrysts 
of pink orthoclase up to three-quarters of an inch in length in a dense 
matrix. Under the microscope the rock is seen to consist of crystals of 
orthoclase and albite in a fine-grained matrix of feldspar and quartz. 
Finely disseminated hornblende and biotite occur throughout the matrix, 
and give the dark colour to the rock. Iron ore, apatite, and zircon are 
present as accessory minerals. 

A rather important granite dyke outcrops on a hill back from Car
lisle's cabin west of Flinfion camp. This is a reddish rock intrusive in 
hornblende-lampropbyre . and thus establishes the age relationships of 
these two series of intrusives. 

LATE BASIC INTRUSIVES 

At a number of places in the map-area are found basic dykes which 
are younger than the granites. Some of the best examples of these are 
found cutting the porphyritic granite mass east of Cliff lake. The points 
that serve to distinguish these dykes from linear greenstone inclusions are 
the following: (1) The dyke rocks are fresh in band specimens and very 
hard and massive. The inclusions are more altered, many of them are 
schistose, and a large number show amygdaloidal structure and other 
evidence of their surface origin. (2) In form, the dykes are long and 
narrow, commonly only a few feet wide and several hundred feet long. 
The largest observed has a length of about 1,000 feet and a width of 40 
feet. (3) Though not very marked, there can usually be observed a 
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texture coarser towards the middle of even the narrow dykes than at the 
borders of the dykes. (4) The contacts of the dykes with the granite are 
sharp, and in places narrow strinl!:ers branch off from the dyke into the 
granite. (5) At one place a basic dyke was seen to cut sharply across an 
aplite dyke traversing the granite. Since the aplite is undoubtedly a late 
differentiate of the granite, the basic dyke must have been intruded after the 
granite and aplite bad solidified. 

Similar dykes cut the Kaminis granite west of Phantom lake between 
the first and second of the small lakes east of Bootleg lake. The rocks 
here are dense, massive, and black. In thin section they are seen to be 
highly altered, consisting of a mass of secondary chlorite and hornblende 
with laths of plagioclase feldspar forming an ophitic texture. Iron ore is 
an abundant accessory mineral. 

On the east shore of Ross lake is a mass of similar rock which intrudes 
Upper Missi arkose. It contains numerous inclusions of reddish granite. 
Some of the inclusions are angular, others have rounded outlines suggesting 
partial digestion. The black intrusive is traversed by numerous narrow 
stringers of qu8rtz and by small, irregular quartz masses. Under the 
microscope the chief mineral present is seen to be hornblende. Chlorite, 
its alteration product, is about as abundant. Plagioclase of the composition 
of andesine is also abundant and secondary carbonate and yellowish 
epidote are present. Iron orcs-magnetite and bluish hematite-are also 
present. The rock can best Le described as a diorite. 

ORDOVICIAN 

Six miles south of Flinflon map-area the Precambrian rocks are over
lain by Ordovician dolomite. The edge of these Palreozoic sediments is a 
low escarpment facing north. There is commonly an abrupt rise from the 
surface of the Precambrian rocks to the top of the fiat-lying dolomite, 
often marked by cliffs as high as 60 or more feet. 

A few erratics of Ordovician dolomite in the Flinfion area show that 
in Pleistocene time outliers of Ordovician age must have existed north of 
the area, since the glacial advance was from the northeast. Two small 
outliers were observed in the area itself. Both of these occur on Schist 
lake on the big island just south of the Mandy. One has a diameter of 5 
feet and the other measures 11 feet in one direction and 7 in the opposite 
direction. They are fiat-lying, and fossiliferous, and are clearly in place. 
They show that at one time the Palreozoic mantle extended much farther 
north than it does now. 

QUATERNARY 

During the Pleistocene the area was overriden by the Keewatin 
continental ice-sheet, which removed most of the residual soil, smoothed 
down the topography, polished and striated the rock surfaces, and, by 
irregularly depositing debris over the country, disorganized the drainage. 
The advance of the ice was from the northeast, the average direction of 
movement in the area being south 32 degrees west. Along Beaverdam lake 
the movement was south 14 degrees west. 
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Though the ice in its advance extensively scoured and, probably, 
in places widened and deepened valleys, nevertheless it failed to remove 
all of even the loose material from the surface. On the islands in the 
middle of the west bay of Phantom lake the rocks are extensively weathered, 
with loose material, derived from the underlying rock, still in place. Rest
ing on top of this weathered material are foreign boulders dropped by the 
Pleistocene glaciers. 

The deposits left by the ice consist of boulder clay, gravel, and erratics 
scattered over the area. The covering in most places is very scanty. 
The ridges are almost uniformly bare rocks and the only places where any 
thickness of drift is found are locally in the valleys or the lee side of south
ward-facing cliffs. Small, fiat areas underlain by clay are utilized as 
gardens at several places throughout the area. 

Recent deposits are represented by local accumulations of alluvium 
along some of the streams, and by peat deposits in the muskeg swamps. 
Muskeg is found in all the depressions where the drainage is poor. The 
swamps vary from the floating bog without trees, in which the growth of 
sphagnum moss and other water plants will in places bear a man's weight, 
through types of bog in which there is a sparse growth of tamarack and 
spruce, to dryer muskeg areas supporting a thick growth of spruce. 

STRUCT URE 

The Ordovician rocks lie horizontally, being separated from the 
underlying Precambrian formations by a tremendous erosional uncon
formity. 

From the point of view of structure the Precambrian rocks may be 
divided into three groups: (1) an early volcanic complex; (:?) a thic!~ series 
of clastic sediments; and (3) intrusive rocks cutting the first two groups. 
The structure of the volcanic complex is difficult to work out in detail. 
The banded tuffs and the dlipsoidal flows make it possible to ascertain 
certain facts. The rocks dip vertically or steeply and strike in general 
north and south. They \Vere apparently folded and intruded before the 
deposition of the 1VIissi arkose-conglomerate series, for a few volcanic 
pebbles in the latter serif\s were evidently schistose before their deposition, 
and boulders of granite are common in the series. The extent of this 
early deformation, however, is unknown. 

The :\1issi arkose-conglomerate series is a thick formation that has 
been folded, faulted, and metamorphosed. The dips vary from 20 degrees 
to almost vertical, but in many placrs the rock is so massive that bedding 
planes cannot be determined. 

The intrusion of the granite batholiths accompanied the movements 
which folded the older rocks. These batholiths are linear bodies whose 
longer axes parallel the strike of the rocks and undoubtedly mark the 
trend of the Precambrian mountains formed by the folding. The method 
of intrusion was, partly at least, by stoping, for zenoliths of older rocks are 
loca1ly abundant along the borders of the batholiths. The common 
contact metamorphic effect was the production of hornblende schists 
where greenstone rocks were invaded. The schistosity of the schists 
follows the granite contacts, showing that the intrusion frequently took 
place under pressure. 
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The faulting, which is so well marked along the east side of Cliff lake, 
took place probably in late Precambrian time, after the igneous intrusions. 
Nowhere along the fault plane was any sign of mineralization visible. 
Had the faulting taken place during the granite invasion the fault plane 
should have been a ready avenue for solutions to travel along. 

GEOLOGICAL HISTORY 

The first event of which there is a record in the history of the region 
was a long period of great volcanic activity. Lavit poured forth from 
fissures and critters covering wide areas of country. Volcanoes of the 
explosive type were abundant, and the ash and the coarser fragments 
from these gave rise to the beds of tuffs and coarse pyroclastic material 
that form common rock types in the area today. Acid and basic dykes 
derived from the same source as the flow rocks were intruded into the 
volcanic complex. In adjacent regions sediments were locally being 
accumulated during the period of volcanism. These are now sedimentary 
gneisses and schists. In some places they are found underlying the vol
canics; in others they overlie them; and in still other parts of the region 
they are interbedded with the volcanic rocks. These metamorphosed 
sediments have been named the Kisseynew gneisses in the Amisk Lake 
region, the Wekusko series in the Reed-Wekusko Lakes region, and similar 
rocks occur in several other areas of Manitoba. What the basement was, 
upon which these volcanic and sedimentary rocks were deposited, is not 
known. Wherever their present base is found there is a younger granite 
which bas come up from below and intruded itself into them. The finding 
of granite boulders in the very oldest sediments, however, points to the 
conclusion that the ancient terrain was, partly at len,st, granitic. 

Deformation and intrusion followed this period of volcanism and 
sedimentation. The country was uplifted and a new cycle of erosion 
was inaugurated. The deposition of two series of sediments followed, a 
lower consisting dominantly of shale, and an upper one of arkose and 
conglomerate. Earth movements and an erosion interval separated the 
deposition of these two sedimentary series, called respectively the Lower 
and Upper Missi. 

This period of sedimentation was terminated by folding and intrusion. 
The early intrusions were basic, and are represented by dykes of lampro
phyre and gabbro cutting the l\~issian and older rocks. Then can-:.e the 
great batholithic invasions of granite, during which the country was 
uplifted and folded, and a mountainous topography was produced. In 
the late stages of the cooling of the granitic magma, solutions carrying 
iron, copper, and zinc sulphides were given off and, locally, replaced the 
older rocks, forming such ore lenses as the ::\iandy and Flinflon. In other 
places solutions carrying silica travelled along fracture planes and gave 
rise to the gold-bearing quartz veins. This period of intrusion extended 
over a long time. The earlier and later intrusives were bnsic. The batho
lithic masses were granitic, but all the intrusives were, probably, related. 

Following this period of folding and intrusion came a long period of 
erosion. Little by little, through the action of rain, frost, and other 
destructive agents, the mountainous topography was worn down and the 
eroded material was carried away by streams. Steep-sided valley.s gradu-
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ally assumed more gentle slopes, and after a long period of time a fiat
lying country of low relief rising gently back from the sea took the place of 
the former mountains. In this long period of erosion so much of the 
surface rocks of the region was removed that the gra·1ites, which had 
originally cooled at great depths, became exposed over wide areas of 
country. 0'lly a few scattered remnants-commonly synclinal masses 
between granite batholiths-survived, to serve as the prospecting fields of 
the present day. The Flinflon area is part of one of the larger districts 
where these older rocks have survived. 

Over this region of Precambrian rocks there swept, in the Palreozoic 
era, successive invasions of the sea. The chief of these took place in the 
Ordovician, when much of the interior of North America was flooded. 
In this sea were deposited the limestones of Lake Athapapuskow region. 
Other invasions took place in the Silurian and Devonian. In the Mesozoic 
era, sediments were deposited to the southwest of the Flinflon area in the 
Pasquia hills and they may even have extended over the map-area itself, 
but if so they have been entirely eroded. 

In the Tertiary period the region was once more above the sea, and 
undergoing erosion. Much of the covering of ?alreozoic rock was removed. 
At that time the country presented a great contrast t o what it is like at 
present. Although it had the same low relief, the streams were smooth
flowing, with no rapids or falls. There were no lakes, and, in place of the 
bare rock-ridges such as are seen today, there was probably a mantle of 
residual soil. 

The last important event in the geological history of the region , which 
gave the country its present character, \Vas the advance of great sheets of 
ice from the northeast. These removed the residual soil, smoothed down 
the topography, polished and striated the rocks, and, by dropping the 
debris irregularly over the region, dammed up river valleys and com
pletely disorganized the drainage system. 1\ umerous lakes were formed 
throughout the region. 

During the latter part of the Glacial period, while the ice was dis
appearing, a great lake formed in front of the retreating ice-sheet. Clays 
accumulated in it and later became the great fertile clay belt of Manitoba. 
This old lake has been called Lake Agassiz; Flioflon area lies just to the 
north of its old shore-line. 

ECONOMIC GEOLOGY 

The ore deposits of the region are of three types: (1) copper-zinc-iron 
su'lphide bodies; (2) gold-hearing quartz veins; (3) iron sulphide bodies. 
Only the first type has yet proved to be of economic importance in Flinfion 
map-area. The &econd type is important farther east at the W ekusko 
Lake eud of the mineral belt. The deposits of iron sulphides are of no 
commercial value. 

The map-area contains two important examples of copper-zinc-iron 
sulphide bodies. These are the Mandy and the Flinflon ore-bodies. The 
former of these was worked until the high-grade ore was removed. The 
Fliuflon ore-body has been blocked uut by diamond drilling and under
ground work so that its size and character are known, but no ore has been 
smelted. 
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Figure 2. Plan of Mandy mine showing drill-hole projections. 
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MANDY 

Development and Production. Mandy mine is situated on a small 
peninsula on the west side of the Northwest arm of Schist lake, about 2 
miles south of the northern end of the arm (Plate II A). It was located 
in the autumn of 1915 by two prospectors, Messrs. Reynolds and Jackson. 
J. E. Spurr, geologist of the Tonapah Mining Company, was examining 
some other mining prospects in the region at the time and he immediately 
obtained an option on the discovery for his company. In the following 
January a preliminary examination was made and it was decided to pros
pect the property by diamond drilling. In the spring a drill was installed, 
the first to be used in northern Manitoba, and by midsummer the entire 
ore-body had been blocked out and the values ascertained. It was found 
that there were 25,000 tons of massive chalcopyrite averaging about 20 
per cent copper, with additional gold and silver values to the amount of 
$5 a ton, and about 180,000 tons of lower grade ore consisting of mixed 
copper, iron, and zinc sulphides running from 5 per cent to 8 per cent 
copper, 20 to 30 per cent zinc, and gold and silver to the value of $5 to a ton. 
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Figure 3. Vertical section of stope of :Mandy mine . 

The ore-body was too small for a smelter to be erected on the property. 
Owing, however, to the war price of 26 cents a pound for copper, it was 
decided to commence mining operations immediately. The main difficulty 
was that of transportation. Mining machinery had to. be taken in and 
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the ore had to be sent to Trail, B.C., to be smelted. Operations began in 
January, 1916. Buildings and stables were erected and 80 miles of winter 
road was made. In the first three months of operation mining machinery 
was taken in from The .Pas, and 3,800 tons of ore was mined from the 
surface and teamed to Sturgeon Landing. In the spring a power-house and 
other mine buildings were erected and a shaft begun in order to carry on 
underground operations on the 100-foot and 200-foot levels. 

During the succeeding winter, stoping was started from the 100-foot 
level. The ore mined, which amounted to 7,500 tons, was transported 
by barges down Schist lake, hauled to Sturgeon Landing, and thence 
shipped by boats and barges to The Pas . For transport on Schist lake 
four barges and two steamers were built, and in addition considerable 
work was done on Schist creek in making a channel and dam in order to 
get a passage to Jake Athapapuskow. 

In the third year mining operations were carried on from the 200-foot 
level. Eight thousand tons of ore was teamed 7 miles and piled near the 
outlet of Schist lake, whence it was hauled out the following year, and 
5,000 tons were teamed from the mine to Sturgeon Landing. Three hundred 
teams of horses were employed. The average load of a single team for 
the whole winter was 6! tons and the cost of the transportation was 37t 
cents a ton-mile.' 

In 1917 and 1918 the Ross Navigation Company, of The Pas, trans
ported the ore from Sturgeon Landing to The Pas, but in 1919 the Mandy 
Mining Company took over their boats and handled all the transportation 
themselves. In all, four steamers and seven barges were employed between 
Sturgeon Landing and The Pas, a distance by water of 120 miles (Plate II B). 
At The Pas the ore was loaded on freight cars and shipped to Trail. The 
last shipment was made in August, 1920. Mining operations lasted for 
three years and the work of transportation for four. The time from the 
actual mining of the ore until the date of delivery at the smelter was one 
year. Altogether 25,000 tons of high-grade ore was thus handled. The 
amount and value of copper produced were as follows: 

Year 
1917 ......................................... . ....... . 
1918 ...................................•.....•.....•.. 
1919 ...... . ........•...............................•.. 
1920 . .......................... . .. • ........ • ........ . . 

Total. ................. . ..................... . 

Lbs. 
1,116. 000 
2,339,751 
3,348,000 
3, 002,577 

----
9, 866,328 

Value 
s 303,329 

576,234 
625,775 
534, 6(}4 

s 2, 039, l).43 

In addition to the copper the ore averaged $5 a ton in gold and silver. 

Character of the Deposit. The rocks on the peninsula on which the 
Mandy ore-body occurs are greenstone, pyroclastics, and chlorite schists. 
The ore lens is in a band of schist with massive greenstone on either side. 
The lens is 225 feet long and has a maximum width of 40 feet . It is rather 
irregular in shape, and its longer axis parallels the strike of the schist and 
greenstone bands. At either end a narrow vein of sulphides branches off 
from the lens, following the strike of the schist. The ore at the south end 
is dominantly chalcopyrite, that at the northern end is composed chiefly 
of pyrite. Bruce is of the opinion that before minerali"!ation took place a 

1These figures are given by G. R. Bancroft, Mandy Mining CD. 
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drag fold existed at this place in the schistose bands and that the replace
ment of the drag-folded rock gave rise to the ore-body. The outline of the 
deposit is strongly suggestive of this drag-fold origin. The lens dips from 
75 to 80 degrees to the east and pitches at a high angle to the south. As 
shown on the plan of the deposit, the central part consisted of high-grade 
chalcopyrite surrounded by sphalerite and pyrite. This central lens of 
chalcopyrite had a maximum width of 12 feet on the surface and a length 
of 100 feet. On the 100-foot level it widened to over 18 feet. Its strike 
is not quite the same as that of the whole sulphide deposit. The zones of 
the various sulphides are not sharply demarcated, but merge into each 
other. The zone of sphalerite ore shows a well-banded structure, and a 
rough banding is to be seen also in the pyrite zone. The average values in 
the chalcopyrite lens were: copper, 19 per cent; gold, 0·10 ounce a ton; 
silver, 2t ounces a ton. 

The deposit showed the effect of strong glaciation. Practically fresh 
sulphides were exposed at the surface beneath the covering of moss, the 
weathered products formed in pre-Glacial time having all been scoured off. 
Locally, the adjacent rocks show slight copper stains and in certain small 
fissures in the ore chalcanthite was found enc-rusting the sulphides, but the 
amount of secondary minerals in the deposit is very small. 

Mineralogy and Paragenesis. The metallic sulphides in the ore-body 
were deposited in the following order: pyrite and arsenopyrite ; sphalerite 
and chalcopyrite; galena. Pyrite is the most abundant mineral 
and is the chief mineral of the outer zone of the ore-body. 
The pyrite zone grades from the massive sulphide type into country 
rock impregnated with sulphides. It contains much chalcopyrite and 
pyrite. In places there is a rough, banded appearance due to the parallel 
arrangement of zones of pyrite, zones of pyrHe with chalcopyrite, and zones 
of pyrite with sphalerite as the chief constituents between the pyrite 
grains. The pyrite occurs as cubes and irregular grains. In places it 
shows signs of deformation, grains being fractured, and the fractures filled 
with later minerals. Other specimens of pyrite show no evidence of 
deformation. Arsenopyrite is present as small grains throughout the 
ore-body and was apparently deposited along with the pyrite. 

Chalcopyrite formed the central part of the lens. In polished sections 
it shows inclusions that appear black by reflected light. These inclusions, 
which consist of country rock, are impregnated with pyrite, and in places 
their edges are broken and cemented by sphalerite and chalcopyrite. 
The chalcopyrite and sphalerite were, apparently, introduced at the same 
time. They are intimately intergrown in many places and often occur as a 
matrix cementing pyrite grains, filling fractures in pyrite, or less often 
replacing pyrite. The chalcopyrite is massive and on the freshly broken 
surface is rather paler in colour than is common for that mineral. An 
analysis of the purest ore that could be selected gave 28 · 96 per cent copper. 
Pure cha.lcopyrite should contain 34 · 5 per cent copper and the lower 
amount in the Mandy ore is evidently due to inclusions of country rock. 

The sphalerite is massive and shows no signs of cleavage or crystal 
faces. It is dark in colour, with a metallic lustre quite different from 
ordinary blackjack. Locally, chalcopyrite and sphalerite form a well
banded variety of ore, but in this type chalcopyrite is present in the sphal-
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erite bands, and sphalerite in the chalcopyrite bands, with no evidence of 
fracturing or subsequent introduction of one mineral into the other. These 
bands vary in width from a quarter of an inch or so to extremely narrow 
bands. An analysis of the purest sphalerite ore that could be selected 
gave the following results: 

Zinc ................ . ....... . .. . . ..... 46·21 per cent 
Copper ................................ 1·'10 per cent 
Iron. : ................................ 12·80 per cent 
Gold at the rate of 0·07 oz. Troy per ton 
Silver a.t the rate of 0·85 oz. Troy per ton 

Some of the iron represented in this analysis may be in the form of 
pyrite and chalcopyrite, but most of it is certainly contained in the 
sphalerite. Galena is found in small quantities in the chalcopyrite 
and sphalerite. 

The gangue minerals include quartz and carbonates. They are found 
filling fractures in the pyrite and between pyrite grains. Of the carbon
ates, calcite is much the most abundant; minor amounts of dolomite are 
reported by Hanson. The quartz is later than the pyrite, but most of it is 
earlier than or of the same age as the chalcopyrite and sphalerite. Most of 
the carbonates, on the other hand, are later than the sulphides. Some 
vugs in massive chalcopyrite were found lined with minute rhombohedral 
crystals arranged in parallel position. Some of these crystals are ankerite; 
others, owing to lack of magnesia, could be called ferro-calcite. A few 
cavities were found to contain beautiful crystals of selenite. 

Rock Alteration. The lens lies in a zone of chlorite schist which under 
the microscope is seen to be a mass of secondary minerals. The actual 
wall-rock is in places a fissile sericite schist. The chief peculiarities of the 
rock adjacent to the lens as contrasted with the country rock away from 
the ore-body are the complete removal of the feldspars, the increase in the 
amount of secondary quartz and carbonates, the presence of sericite and 
sulphides, and the presence of rutile. This alteration was effected undoubt
edly by hydrothermal solutions. 

Genesis. It is concluded that the Mandy ore-body was formed in a 
sheared zone in volcanic rocks. Solutions, probably derived from the 
granite, deposited pyrite in the shear zone replacing the schistose rock. 
Later movement took place during the period of deposition, and towards 
the end of this period the solutions became relatively richer in copper and 
zinc. Towards the end of the period chalcopyrite deposition was dominant, 
and the central lens of chalcopyrite and the chalcopyrite veins cutting the 
sphalerite zone were formed. 

FLINFLON ORE-BODY 

The Flinfion ore-body is situated on the north shore of the southeastern 
bay of Flinfion lake, about 3! miles northwest of the Mandy. It crosses 
the Interprovincial Boundary, but most of it lies in :Manitoba: it is connected 
by a wagon road to the north end of Schist lake, a distance of 4 miles. 
Canoes can ascend Flinfion creek to within 2 miles of the property or may 
be taken all the way to Flinflon lake by way of Ross and Hapanot lakes. 
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Development. The property was located in the summer of 1915 by 
the Creighton-Masher party. The main credit is due to Mr. Thomas 
CreightoJ, who had previously seen the iron-stained rocks at this point 
and recognized the site as a possible ore-body. Some trenching was done 
and in the autumn the claims were recorded. Other prospectors were 
attracted to the area by the news of the discovery and it was not long before 
the whole neighbourhood was staked. 

Diamond-drilling was commenced in March, 1916, by New York and 
Boston interests, and in four months 6,000 feet were drilled. Then, 
failing to come to an agreement with the owners, work ceased. The 
next year certain Toronto interests agreed with the owners to continue 
drilling, and carried on until July, 1918. The total footage drilled was 
25,664 feet; the number of holes forty-four. This drilling blocked out the 
ore-body and showed that it extends 900 feet below the sUl·face. In March, 
1920, an option was taken on the property by New York and Canadian 
interests. In order to check up the diamond-drilling results already 
obtained, it was decided to do underground development work. Two 
shafts were sunk on the ore-body, 500 feet apart. From No. 1 shaft, 
which was sunk 210 feet, a drift 266 feet in length was run along the ore
body on the 200-foot level and on the same level two crosscuts were also 
driven, one to the north of the shaft for 318 feet and another to the south 
for 245 feet. Shaft No. 2 was sunk to a depth of 304 feet, and from it a 
crosscut was driven for 160 feet on the 100-foot level and another for 
173 · 5 feet on th~ 300-foot level. This work confirmed the drilling results 
both as regards tonnage and values. 

In May, 1921, the Mining Corporation of Canada bought a majority 
interest in the property, and have so far confined their efforts to searching 
for more ore deposits iu the vicinity of the property, and for siliceous flux 
material. In 1922, diamond-drilling exploration was also carried out on a 
number of ttheir claims near Flinfion (Plate III A). 

General Character. The ore-body lies in greenstone. To the north
e,ast of the deposit the greenstone is massive a.nd amygdaloidal, showing 
its flow ori5in. The ore-body strikes north 30 degrees west. Some 
banded tuffs associated with flow rocks on the summit of Flinflon hill 
ea~t of the wagon road strike north 12 degrees west. The deposit dips 
from 60 to 70 degrees to the northeast and the boring records show that it 
pitches at a low angle to the south. Dykes of quartz porphyry were 
encountered by the drill; one of these dykes forms the hangingwall of the 
ore-body for some distance. The ore-body is a fairly regularly-shaped 
lens, tapering gradually to the northeast and ending rather bluntly to the 
southwest. As shown in the plans and cross-sections, it breaks up at the 
southwest end into two parts with minor minera.lized zones. The total 
length of the ore-body on the surface is 2,593 feet; at a depth of 900 feet 
it has a length of over 1,000 feet. It bas a greatest width of 400 feet, 
but this includes some bands of unmineralized greenstone which occur in 
the ore-body. The largest of these masses forms the prominent ridge 
along the strike of the ore-body between the two shafts. At a depth of 
900 feet the ore-body has narrowed to 35 feet. It has been calculated 
that there are over 16,000,()00 tons of ore without including the unmineral
ized horses of country rock or the ore below the 900-foot level. 
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Mineralogy. The principal minerals in the ore-body are pyrite, 
sphalerite, and chalcopyrite. Assays show that gold and silver are present. 
Arsenopyrite, galena, and magnetite have also been recorded, and small 
amounts of native copper have been found in the upper part of the deposit. 
Quartz is present in places between grains of pyrite, and as local veinlets 
traversing the sulphides. Calcite is rare, but occurs in places with the 
quartz. 

The ore consists of two fairly distinct types, known respectively as 
the solid sulphide variety and the disseminated ore. The solid sulphide 
variety consists chiefly of very fine-grained, pale-coloured pyrite, contain
ing sphalerite, chalcopyrite with some rare fragments of schist, and some 
quartz and calcite. In places there is a distinctly banded effect where the 
sphalerite and chalcopyrite form narrow bands in the pyrite. The sphal
erite is dark in colour, and on the weathered surface assumes a bluish 
tarnish, probably due to the development of a film of covellite. The 
disseminated ore consists of country rock, chiefly chlorite schist, impreg
nated with sulphides. The solid sulphide variety forms the central part 
of the lens, though in places it extends to the hangingwall, whereas the 
disseminated ore is largely confined to a zone along the footwall. Dis
seminated ore is also found on the hangingwall in the upper part of the 
deposit, but the copper content is here less than in the disseminated ore 
on the footwall. In places, as shown in both plane and section, dissemin
ated ore forms a zone on either side of the central solid sulphide type. 
Boundaries between the disseminated and solid sulphide types are, as a 
rule, fairly distinct, though in places a gradation between the two varieties 
is found. Contacts between the solid sulphides and the horses of unminer
alized rocks are also, as a rule, quite sharp. In places the disseminated 
variety of ore runs as high as 3 to 5 per cent copper, though the ore-body 
as a whole averages only approximately 1· 9 per cent copper. The sphal
erite is more abundant on the hangingwall side than elsewhere in the 
deposit. The average zinc content for the whole ore-body is about 3 · 8 
per cent. The gold and silver values are, respectively, 0·074 and 1·04 
ounces per ton. Galena is rare in the ore-body, but it has been found 
lining vugs in the country rock. 

A rather interesting occurrence of native copper is reported in the 
ore-body. In sinking shaft No. 2, the massive greenstone (Plate III B) 
of the large horse was left behind at a depth of 60 feet and solid sulphide 
ore entered. Resting on the surface of the ore at this point was found 
an aggregate of crystals of native copper. Wallace is of the opinion that 
the copper was deposited by descending solutions in post-Glacial time. 
The strongest evidence of the age of the formation of the copper is the lack 
of any secondary minerals, such as chalcocite and covellite, which com
monly occur in secondarily enriched zones. The absence of such minerals 
implies that any products of secondary enrichment which may have been 
formed in pre-Glacial time were probably removed by glacial scouring and 
that the present gossan at the surface of the ore-body and the small amount 
of native copper may possibly have been formed in post-Glacial time. 
If this interpretation be correct, the native copper must have been deposited 
below the groundwater-level, for since Glacial time the level of the ground
water has been practically at the surface of the deposit. 

62586-3} 
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Origin of the Deposit. The deposit was, clearly, formed by r<>nlace
ment. The presence of unsupported masses of rock in the ore-body, 
some of them schistose with the plane of the schistosity parallel to that of 
the wallrock, and the character of the disseminated ore, consisting, as it 
does, of country rock partly replaced by sulphides, can be explained only 
by this mf'thod of formation. It is clear also that replacement was along 
a shear zone. The country rock away from the ore-borl.y and the horses 
of rock in the ore-body consist of massive greenstone. Un the other hand 
the rock containing the disseminated ore and the minor rock inclusions in 
the ore are largely chlorite schist. At the end of the crosscut from the 
No. 2 workings, quartz porphyry, probably a dyke, forms the hangingwall 
of the deposit. The greenstone was apparently more easily sheared than 
the hrrder porphyry. The sheared rock was in turn mor:: easily replaced 
than those which were less altered; the amount of shearing, therefore, was 
apparently the chief factor that facilitated the replacement a:1d hence 
determined the size and shape of the ore-body. 

The somce of the solutions which caused th0 replacement is an inter<>st
ing problem. There are two possible sources: (1) the basic igneous intrus
ives of po~:;t-Missian age; ~nd, (2) the granite of the rf'gion. In favour of 
the former possibility it may be said that, locally, the basic intrusives 
,·:ere found to contain pyrite of apparently primary origin, and at one 
]Jlace the lamprophyre across from the Flinfton ore-body was seen to 
cont~in chalcopyrite, this, however, in a narrow zone suggesting later 
infiltration. In places, r lso, the Niissi arkose in the neighbourhood of 
Beav::rdam lake was found to contain pyrit<> near the contact with the 
]amprophyre i1itrusion. The positinn, also, of the two known ore-bodies 
of the region, the Mandy and the Flinfton, in a zone adjn.cent and p:wa.ll<>l 
to the zone of basic intrusives, suggests a possible genetic relationship 
with them. 

It has usually been considered, however, that the mineralizing solutions 
came from the granite. The chief argument in favour of this conclusion 
is the presePce of quartz in the ore-body, showing that the solutions which 
caused rep lac ~men t must have been siliceous and hence more likely to 
have come from a grn,nitic magma than from a basic cae. Quartz is found 
interstitially beLween grains of pyrite and as small ~:;tringers cutting the 
ore. At the east end of the crosscut from shaft No. 2 on the 100-foot 
level very siliceous bands occur in the disseminated ore. On the- surface 
of the deposit, just east of the unmineralizecl horse of greenstone, is also 
foul1d a siliceous rock. It is light and porous, like pumice, and consists 
of quartz. It is apparently a replacement of country rock by quartz 
and sulphides, from which the sulphides were subsequently Jcarhecl out. 

A~:;icle from these occurrences of silica, the presence of gold and silver 
in the ore is suggestive of an origin from the granite. The gold-bearing 
veins of the region are clearly attributable to the closiPg phases of the 
intrusion of the granite batholiths, and it is probable that the sulphides 
were derived from the same source. Evidence from certain other sulphide 
bodies in the region points to the same conclusion. On the north arm of 
lake Athapapuskow, deposits of pyrite and chalcopyrite are found at 
several places associated with greenstone and acid porphyry rocks. In 
this region no basic intrusives of post-Missian age are known to occur. 
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There is also a great deal of quartz associated with these sulphide occur
rences and the source of the deposits is, clearly, the adjacent granites. 
It seems highly probable, therefore, that the Mandy and Flinflon ore
bodies are attributable to the g,Tanite intrusives rather than to the lampro
phyres and associated rocks. 

The solutions which brought the ore were hot. The wall-rock near 
the sulphide zone contains much sericite. Some of the more badly altered 
rock, near the ore-body, consists only of sericite, quartz, and pyrite. 
Irregular masses of talc, also, have been found in the chlorite schist and 
in the sericite schist of the footwall. It is to be concluded, therefore, 
that the deposition of the ore was the result of the replacement of a sheared 
zone in volcanic rocks by solutions from intermediate to high temperatures 
given off from the granite intrusives. The shearing took place during 
the period of folding that accompanied the granite intrusion, and the 
replacement occurred towards the close of the period of intrusion. The 
solid sulphide ore was formed first. Towards the close of the period of 
mineralization the solutions were relatively richer in copper and gave rise 
to the disseminated ore on either side of the solid sulphide mass. 

Conditions Affecting Minina. To mine the deposit profitably it 
will be necessary to have a railway to the property, a smelter, and electrical 
power. There are also other requirements to be met, such as securing 
sufficient flux material and determining the proper metallurgical processes 
to be employed for the solid sulphide type of ore. The electrical power 
will, probably, be brought from Birch rapids on Sturgeon-weir river, 35 
miles west from the property. The sources of silica for flux are quartz · 
veins and silicified greenstone zones along granite contacts. Unfortunately 
no quartz veins of considerable size have been found in the neighbourhood 
of Flinflon and distance and lack of easy transportation at present prohibit 
the use of those at Wekusko lake to the east or those at Amisk lake to the 
west. Silicified greenstone rocks have been found near Tartan lake, and 
it is probable that material of this type will be found of sufficiently high 
silica content to be utilized. It is further hoped that more ore-bodies 
will be discovered in the region to help bear the cost of a railway, smelter, 
and power-plant. 

QUARTZ VEINS 

Gold-bearing quartz veins are the important type of deposit at the 
two ends of The Pas mineral belt, that is, in the region of Amisk lake on 
the west and Wekusko Jake to the east. They are fissure veins of quartz 
mineralized with gold, sulphides- of which arsenopyrite is the most com
mon-and silicates, such as tourmaline and feldspar. They were, evidently, 
derived from the granite intrusives and were deposited at high tempera
tures. 

Few veins of considerable size have been found in Flinflon map-area. 
Numerous small lenses and stringers of quartz cut the greenstones and, to 
a less extent, the Missi arkose, but where observed are barren of gold and 
sulphides and of no economic importance. 
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The largest vein in the area is on the Frisco claim, held by the Mining 
Corporation of Canada. This claim is on the northeast side of Meridian 
lake just north of the bay that extends eastward from the southeast end of 
the lake. Development work consists of ten trenches that have exposed 
the vein for a length of 750 feet. The width of quartz observed in the 
trenches varies from 4 to 19 feet. The vein is in granite, and the contacts 
are sharp. The quartz is white, and is free from sulphides. Free gold 
has been reported from the vein, but no sampling has been recorded. 

IRON SULPHIDE BODIES 

Bodies consisting of pyrrhotite and pyrite, with only minor amounts 
of chalcopyrite, occur at various places throughout the mineral belt. 
One such deposit occurs east of Grant lake, on the Beaver claim. It is in 
greenstone eut by an acid dyke. Both rocks have been partly replaced 
by pyrrhotite and some pyrite and chalcopyrite over a zone about 10 feet 
wide. 
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INTRODUCTION 

The widespread interest aroused by the gold occurrences in the Elbow 
Lake area, northern Manitoba, made a detailed survey of its geology and 
mineral deposits desirable. This was carried out by the writer between 
June 10 and September 10, 1922, and the results are given below. 

Acknowledgment is made here of the many courtesies extended to the 
writer by local operators and prospectors, especially by Messrs. J. R. 
Rutherford, manager of the Murray group, and Andrew vValz, manager 
for_the Exploration Company, Ltd., of London, England. 

LOCATION AND AREA 

The area examined is shown in the extreme northeast corner of the 
Geological Survey map of Athapapuskow Lake area (No. 1726). It lies 
between 54° 30' and 54° 45' latitude and is bounded on the west by 101° 
longitude. Its total areal extent is about 165 square miles and comprises 
Elbow lake proper, with Webb and Hassett lakes lying to the northwest 
and northeast respectively, and Claw lake to the southeast. 

The region is easily accessible during the season of open navigation, 
i.e. from June to early November. Steamboats leave The Pas, on the 
Hudson Bay branch of the Canadian National railway, once or t,wice a 
week for Sturgeon Landing, Saskatchewan, whence a wagon road 161 
miles long leads to Camp Two on lake Athapapuskow. Following by 
canoe the southeast shore of this lake, Cranberry portage, connecting the 
east arm of lake Athapapuskow and First Cranberry lake, is reached. 
After traversing First, Second, and Third Cranberry lakes, a distance of 
about 20 miles northeasterly, Grass river is entered. This stream pursues 
a course that is in parts tortuous, to the southernmost corner of Elbow 
lake. The Hollinger interests operating the Murray group of claims have 
cut a winter road from their property to Reed lake, whence another road 
leads to Mile 55 on the Hudson Bay branch, Canadian National railway. 

The camp came first to public notice after the discovery by G. C. and 
K. C. Murray, early in 1921, of extremely rich gold ore on what is now 
known as the Murray group, situated on the east shore of Elbow lake at a 
point where Grass river leaves the lake. 
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In October, 1921, interests identified with the Hollinger Consolidated 
Gold Mines, Ltd., of Timmins, took an option on this group and some adjoin
ing claims. Their entry into the area was followed by that of the Exploration 
Company, Ltd., of London, England, who optioned various claims in the 
northern part of the region. Meanwhile much and promiscuous staking 
had taken place, so that at the time of the writer's visit almost no ground, 
mineralized or barren, within the area, was open for location. Unfortunately 
for the camp and the mining industry in general, most of the staking was 
done by relatively few men, acting under power of attorney for outside 
speculators. Hence it devolved on the two companies mentioned and a 
few experienced and energetic prospectors to prove the camp. 

On June 10, 1922, the Hollinger interests suspended operations and 
have since allowed their option on the property to lapse. The Exploration 
Company also withdrew from the district definitely towards the end of 
August. At the end of the writer's sojourn in this area only one or two 
prospectors were continuing to develop their claims, but according to latest 
reports a new company, the Gordon Murray Gold Mines, Ltd., is operating 
the Murray group and some adjoining claims with a small force of men. 

GENERAL GEOLOGY 

The rocks of the Elbow Lake area may be divided into two main 
parts: the greenstone complex, locally named the Amisk series, and the 
Kaminis granite batholith with its associated dykes. Both members are 
of Precambrian age, the granite being intrusive in the Amisk series, and, 
therefore, younger. 

The rocks comprising the Amisk series had been recognized by previous 
investigators as a complex of very ancient flows, volcanic breccias, and 
tuffs, of medium basicity and probably dioritic in composition originally. 
The detailed petrographical study of certain parts of this series in the 
Elbow Lake area revealed them to have been originally, stated in their 
order of abundance: diabases and quartz diabases, partly porphyritic; 
fine-grained or porphyritic basalts; andesites or coarser-grained diorites; 
and certain presumably sedimentary beds of quartzitic or arkosic character, 
intercabted between the volcanic flows. In addition to these a great 
number of hornblende schists and amphibolites were found, mostly situated 
in regions of intense deformation, the original character of which, owing 
to their advanced state of alteration, it was impossible to determine. 

The alteration of these originally fresh and horizontal Bows to the 
present intensely metamorphosed, sheared, folded, and plicated greenstone 
complex \vas the direct result of the intrusion of the Kaminis granite 
which welled up from below, enfolding pendant-like parts of the flow 
series. Deep erosion has since exposed these pendants, of which the areas 
near Elbow, Webb, Hassett, and Claw lakes are examples of greenstone 
areas entirely surrounded and underlain by the granite. 

The Kaminis granite and associated dykes are essentially identical 
in composition with those described by Bruce for the whole Amisk-Atha
papuskow area.' The granite is an albite granite, locally showing the 
effects of differentiation. Its intrusion was accompanied by the injection 
of various dykes: hornblendites, more or less feldspathic, quartz porphyries, 
diorite and quartz diorite porphyries, some albite granites, and granophyres. 

'Bruce, E. L., "Aroisk-Athapapuskow Lake dist1;ct," Geol. Surv., Can., Mem. 105, p. 41. 
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ECONOMIC GEOLOGY 

TYPES OF ROCK OPENINGS 

This area offers no example of a true fissure vein, i.e. of a fissure of 
sustained length, depth, strike, and dip due to faulting or shearing of the 
country rock with simultaneous displacement, laterally, of the walls and 
filling of the spaces thus created. The closest approach of any of the 
deposits to this type of rock opening is found in the Murray group of claims. 
These deposits occur in a quartzitic gneiss which drning the regional folding 
was sheared along closely-spaced planes, 6 inches in width and generally 
of limited extent in their other dimensions. Numerous tension cracks, 
irregular in dip and frequently intersecting each other, also occur, some
times widening out, where fracturing has been most intense, into larger 
openings now filled with vein matter. These fractures are too irregularly 
disposed, and too widely spaced, to be considered a sheeted zone. The 
Murray deposit is the only one found in this area located within a sedimen
tary bed, and is also the only representative of the type just described. 

A second type is illustrated by the so-called "Garbutt vei)l," really a 
quartz porphyry dyke, of post-Amisk age, that cuts across- the folded 
greenstones. During the ore-forming period this dyke was sheared, 
producing short, narrow, somewhat disconnected fissures or irregular 
shatter zones in which the vein material was deposited. The direction 
and intensity of movement are indicated by a border of finely laminated 
schist, 4 to 5 inches wide, on either side of the dyke and running parallel to it. 

The third, and by far the commonest, type of rock opening is exempli
fied by the Sherlock claim, and shows the close time connexion that must 
have existed between the folding process and that of ore deposition. 

Figure GA illustrates one of the two high-grade gold-quartz 
lenses encountered on this property. Close folding here-helped perhaps 
by the high pressures under which the vein material was introduced-has 
resulted in displacement of two adjoining beds and, seen in Figure 6,.,.the 

Figure 6. Diagrams showing relationships of quartz veins to folds. 

formation of an oval body of quartz. Exploitation of this lens, however, 
showed it to pinch out within 18 to 24 inches from the surface, thus proving 
its lens-like character and the probable presence of intense hydrostatic 
pressure conditions at the time of ore formation. The harmonious ratio 
between the length, depth, and width of the lenses encountered, and the 
gradual manner in which such bodies will decrease into knife-blade seams 
of quartz, not only along their strike but also along the dip, render it 
difficult to ascribe their origin solely to stre;;s differences set up by folding. 
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In Figure 6B is shown a similar type. What, from its position, 
appears to be a tension crack is formed normal to the axis of a close fold. 
One end is terminated by an unfractured competent bed; the other narrows 
into a knife-blade seam and fmally disappears. As the conditions under 
which folding and plicating of th(~se greenstone beds took place would 
appear to inhibit the formation of tension cracks, intense hydrostatic 
pressure may very well have aided the tendency of the weaker beds to 
part under the tremendous compression stresses set up during deformation 
and may have kept them open until the filli:.1g of the openings thus created 
was completed. 

MINERALOGY OF THE ORE-BODIES 

The examination of polished and thin sections of ores disclosed the 
following mineral associations: 

Gold-Pyr·ite-Quartz. (Specimen taken from Murray group). The 
gangue is quartz, enclosing occasional chloritized shreds of the wall-rock. 
Pyrite occurs in shapeless patches and appears, in this instance, to be of 
the same age as the quartz. Gold, in thin leaves, is seen along cracks 
traversing the gangue, but never in the pyrite. If it occurs near the 
latter mineral it generally stops at the quartz-pyrite boundary, thus 
indicating its later origin. 

Goldr-Apatite-Carbonate-Quartz. (Specimen taken from Sherlock 
claim). The gangue js fine-grained anhedral quartz with some apparently 
contemporaneous carbonate believed to be calcite, as it effervesces freely. 
Gold occurs either along the boundaries of, or in cracks traversing, indi
vidual quartz grains. Apatite is present in modern,te amount. In the 
hand specimen the quartz appears flinty and semi-transparent, suggestive 
of a high temperature origin. 

Galena-Pyrite-Chalcopyrite-T ourmaline-Quar lz-C arbonate. (Specimen 
taken from the Coupe claim). All three metallic minerals appear to have 
been deposited simultaneously along cracks in the quartz. Tourmaline is 
plentiful. Gold, although high values were reported in assays, is not 
found here; this well illustrates the extremely spotty character of its 
occurrence. Carbonate, also quartz, appear to have replaced enclosed 
shreds of wall-reck as is suggested by lines of residuary iron oxide that 
closely follow the trend of the wall-rock boundaries. 

Pyrrhotite-Tourmaline-Orthoclase-Quartz. (Specimen taken from Mur
ray group). Some large, twinned, euhedral individuals of feldspar, pre
sumably orthoclase, occUl' in coarse-gra.ined quartz. Large pyrrhotite 
crystals rest in close proximity to abundant tourmaline. Zircon is found 
in the wall-rock immediately adjoining the vein filling, as is biotite, 
developed along the lines of gneissose structure. Well-shaped crystals 
of pyrite cut across the earlier minerals. 

Pyrite-Chalcopyrite-Carbonate-Quartz. (Taken from Shamrock group). 
Here again pyrite and quartz appear to be of simultaneous origin, whereas 
the chalcopyrite is later, occurring along shear cracks in the quartz and 
sometimes enclosing the pyrite. The carbonate is dolomite and is idio
morphic towards the quartz. No gold is seen in this section, although a 
few specks of gold have been seen in the quartz of this property. 
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It will appear from the foregoing descriptions that quartz is the most 
abundant of the gangue minerals and is generally contemporaneous with 
pyrite. Both minerals, as well as the carbonate, arc, however, older than 
either gold, galena, or chalcopyrite. The last two appear to be of simul~ 
taneous origin, but their relationship to the gold could not be ascertained 
owing to the scarcity of the latter mineral even in what was being regarded 
as ore. Pyrrhotite, apparently, does not occur in conjunction with 
the other sulphides and may represent, with tourmaline, quartz, 
zircon, and the rare orthoclase, a separate phase of the mineralization. 
Arsenopyrite has never been found in the vein matter proper, but 
sometimes occurs in well-shaped crystals metasomatically in the adjoining 
country rock. 

None of the sections examined record an intergrowth with, or 
later enrichment by, gold of any of the sulphides mentioned. This 
fully bears out the experience of local mine operators. The distribution 
of gold, in general, is extremely erratic and spotty, not only within 
an individual lens but nlso in sev(':ral closely ndjoining ones; one of 
them may be highly auriferous and the others may be entirely barren, 
even of the base minerals. 

GENESIS OF THE ORE DEPOSITS 

Although only on one property, the Murray group, is the ore deposit 
situated in contact with the granite, no difficulty exists in ascribing the 
origin of the Elbow Lake ore deposits to the influence of the granite batho
lith. The position of the greenstone area, deep within, and entirely 
surrounded by, the granite; the absence of any other deep-seated igneous 
body, not directly connected with the granite, within this region; the high
temperature character of the minerals such as tourmaline, zircon, pyrrho
tite, arsenopyrite, arc all evidence of this origin. The intrusive relation of 
the quartz diorite and its close proximity to the sedimentary gneisses of 
the l\1urray group suggest the possibility of its having been responsible 
for the ore-bodies formed on this property. But its barrenness of any of 
the distinctive minerals commonly associated with the ore, and the high 
probability that it represents a border phase of the granite, grading into 
the latter through granodiorite and more acid phases, eliminates this 
possibility. 

There is strong field evidence for the belief that mineralization was 
effected in at least two distinct periods. In a number of ca.ses of ore-bodies 
similar to the third type described on page 39, it was found that quartz 
lenses carrying either precious or base metallic minerals, or both, had been 
introduced apparently later than similar, generally barren and vitreous, 
masses of bluish quartz against which they are now resting. In general it 
may be said that bodies of quartz occur where there have been structural 
weaknesses of the country rock. These weaknesses are due to folding and 
slipping of adjoining beds, to especially intense plication, to shearing of hard, 
non-pliable beds, or to previous intrusions of dykes or barren quartz 
masses. 
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DESCRIPTION OF PROPERTIES 

The Exploration Company, Ltd., of London, England 

This company, in the autumn of 1021, took options on a number of 
prospects, described below, in the northern part of Elbow lake, and by 
June, 1922, had erected, on Harbour island, a camp consisting of bunk
houses, dining room, assay laboratory, staff quarters, and office. From 
.fifteen to twenty men were employed in prospecting work under the 
superintendence of Andrew Walz. The most important claims or groups 
of claims held under option by this company were: 

H arbmt-r Claim. A series of parallel trenches demonstrated the 
presence of an irregular mass of mineralized quartz injected into intensely 
plicated greenstone. In places an iron carbonate accompanies the quartz, 
the metallic minerals being represented by pyrite, chalcopyrite, pyrrhotite, 
and arsenopyrite in erratically distributed patches. In one or two places 
samples were secured, assaying up to $5 a ton in gold, but the results were 
very variable, and it is probable that the gold values come from isolated 
veinlets within the otherwise barren quartz body. 

11 anna Claim. On this property, highly schistose greenstone, with 
its planes of schistosity standing nearly vertical, is injected with stringers 
of white quartz which, in favourable places, unite to form a lens, spottily 
mineralized in much the same manner as the Harbour claim deposits. 

Sherlock Claim. This property is situated on the west shore of the 
lake, south of Webb creek. Staked by two prospectors, Garbutt and 
Webb, it is one of the few Elbow Lake properties that have actually pro
duced high-grade gold ore. Webb is reported to have panned about 
S800 worth of coarse gold from a small lens found in a shallow shaft. The 
lenticular nature of this pocket is well shown by numerous parallel crosscut 
trenches across the vein and the greenstone. After the exploitation of 
this lens by vVcbb, the property was optioned to the Exploration Company. 
Mr. vValz uncovered, about 200 feet north of this lens, a second one, about 
8 feet long and 20 inches in maximum width. It proved to be spectacularly 
rich. No gold values of any importance, however, seem to have permeated 
the enclosing greenstone. They appear, together with their quartz gangue, 
to be confined entirely to the lens which, to the north, ends abruptly 
against a greenstone fold and, to the south, thins into almost nothing and 
finally disappears. Further trenching failed to reveal any more ore 
lenses, and work on this claim was finally abandoned. 

Banker Claim. This claim occupies the southern half of a small 
island, about 700 feet long. The country rock is a highly schistose green
stone in which lenses and veinlets of quartz carrying high gold values are 
injected. Considerable crosscut trenching was done here by the company, 
but although m_ineralization by gold seems to have been more widespread 
here than in any of the other claims so far described, no ore-body suitable 
for exploitation by a company was uncovered. Towards the end of 
August, 1922, the Exploration Company withdrew from the district. 
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Murray Group 

This group, situated at the junction of Elbow lake and the down
stream branch of Grass river, comprises the Contact, Murray, and Yarrum 
claims, staked by G. C. and K. C. Murray, the discoverers of the camp; 
and the Yellow Rose, Yellow Rose Fraction, and Wallflower claims located 
by W. Kerr and J. McDougall respectively. These claims were taken over 
in October, 1921, as a group under an option agreement by interests closely 
identified with the Hollinger Consolidated Gold Mines, Ltd. During the 
following winter a substantial camp was built and a winter road was cut 
to Reed lake. With a maximum of thirty-five men under the superintend
ence of J. R. Rutherford, a considerable amount of trenching and some 
sinking were done, chiefly on the :Vlurray claim. 

As already stated the deposits occur in a sedimentary gneiss which 
prior to the metamorphism of the region was a coarse, slightly feldspathic 
sandstone. Between this gneiss and the granite batholith which occurs 
close by is a broad belt of what was locally called a quartz porphyry, 
but under the microscope proved to be a quartz diorite and is considered 
to be a border phase of the granite and not a separate intrusive. During 
the folding attendant on the intrusion of the granite batholith, tension 
fractures developed in this gneiss. Some of these fractur0s, subsequently, 
were filled by quartz containing pyrite and gold; others hy an assemblage 
of pyrrhotite with tourmaline, orthoclase, and quartz. Individual veinlets 
yielded ore of extraordinary richness, but the fractures were small and far 
apart, and the pyrite with which the country rock is impregnated carries 
no gold values that might make profitable the mining of veinlets and 
country rock t-ogether. 

Coupe and Thompson Claims 

These claims, staked by Dickson and Thompson, lie about It miles 
north of Elbow lake. In mode of origin and shape the mineral deposits 
resemble the third type of rock opening enumerated on page 39, being 
lenticular, 5 to 6 feet in length, and correspondingly limited in their other 
dimensions. They are remarkable for their high content of argentiferous 
galena in addition to gold; assays taken from the Coupe claim are reported 
to have given $8.80 in gold and 14 ounces of silver a ton. No ore-bodies 
of any size were uncovered on these properties, the deposits found so far 
being limited to small, isolated lenses. 

Gordon Mw-ray Gold Mines, Limited 

This company was incorporated in June, 1922, to develop claims on 
Elbow lake, consisting of the Thelma, Babs, Jack, Bud, and Sultan. At 
the time of the writer's visit no work had been done on them. Since the 
conclusion of the field season, however, and after the expiration of the 
option held by the Hollinger interests on the :Murray group, these claims 
were optioned to the above company, who, it is said, are employing a small 
force of men on prospecting work. 
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Garbutl-Bow Group 

Garbutt Cla·im. On this property a quart:1. porphyry dyke of Kaminis 
granite age cuts across the folded greenstone and may be traced in a straight 
line for nearly 2,000 feet. As already mentioned, shearing of this dyke 
resulted in the production of short, narrow, somewhat disconnected fissures 
running parallel to the strike of the dyke. These are now filled with milky 
white quartz, carrying a little pyrite, chalcopyrite, and galena, and said 
to assay from 40 to 80 cents a ton. A grab sample gave 40 cents in gold. 

Bow Claim. On this property a serpentine vein, following with 
remarkable persistence the close plications of the greenstone country rock, 
was uncovered. It has an average width of about 10 inches. The vein
filling consists of quartz, sparsely mineralized with pyrite and chalcopyrite 
and carrying gold values up to $50 a ton, although the average is said to 
be $20. 

Elbow Lake Mines Corporation 

This company, in the winter 1921-22, staked or acquired under option 
twelve claims, mostly on Elbow lake, but a few on Claw lake. Work 
sufficient to satisfy the legal requirements was done under the supervision 
of Mr. Julius Cohen, principally on a group of four claims, the Shamrock I, 
II, III, and IV, situated about a mile east of the mouth of Webb creek. 
A crosscut trench uncovered a wide body of quartz, in places heavily 
pyritized and carrying a little chalcopyrite and galena, which was said to 
have assayed up to $8 over 20 feet in width. Further prospecting during 
the summer showed this quartz body to dissipate into a zone 40 feet wide 
of small quartz stringers, nearly parallel in strike and vertical in dip. In 
places where fracturing had been intense several of these stringers con
solidated to form a short, thick lens of quartz. Further trenching revealed 

. a rapid diminution in the volume of quartz injected and a more complete 
lack of mineralization, until, within a short distance from the original find, 
all traces of it were lost. Although a quartz chip showing a speck of free 
gold was found, the assay returns generally proved to be discouraging. 
The remainder of the claims likewise failed to yield satisfactory results. 
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INTRODUCTION 

Most of the field season of 1922 was spent in detailed geological 
mapping, on a scale of 3,000 feet to the inch, of Rice Lake map-area, in 
southeastern Manitoba (Figure 7). The map-area is part of a mineralized 
belt of country about 15 miles wide that extends northwestward from 
about mileage 90 on the Manitoba-Ontario boundary to lake Winnipeg, a 
distance of about 60 miles. Quartz veins that contain free gold have been 
known in this belt for a number of years. The Gabrielle claim north of 
Rice lake was the first claim in this district, and was staked in March, 
1911. Since then about twenty-five hundred claims have been staked and 
up to the end of 1922 over two hundred claims were surveyed. A general 
reconnaissance survey of the whole mineralized belt was made by the 
Geological Survey in 1912, and detailed studies of small areas were made 
in 1916, 1917, and 1921. The field work here described was undertaken 
to ascertain more definitely the origin and geological relationships of the 
mineral deposits in this map-area and to provide prospectors with a fairly 
detailed map showing the distribution of the various rock formations, 
especially the areas most favourable for prospecting. 
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The writer is indebted to prospectors and owners of mineral claims in 
the area for information concerning the routes of travel and the location of 
mineral claims. Special thanks are due to Mr. S. Walton for information 
regarding the Turtle Lake group; Mr. Frank Phillips, of the Luleo group; 
Mr. Charles Andrews, of the Saxton Lake group; and Mr. Dan McRae, 
Mr. H. Gans, and Capt. Ennis, concerning the claims north of Wanipigow 
lake. J. B. Mawdsley and J. M. Murray assisted in the topographical 
and geological mapping. 
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GENERAL CHARACTER OF THE DISTRICT 

ACCESS 

Previous to 1922 the common route of travel to Rice Lake map-area 
was by steamer from Selkirk to Hecla, by motor boat from Hecla to Mani
gotagan, and up Manigotagan river by canoe. Since the numerous log 
jams on Wanipigow river have been removed between Winnipeg lake and 
Bellevue landing, the quickest and easiest route is by the Canadian Pacific 
railway from ·winnipeg to Riverton, and by motor-boat or small steamer 
from Riverton to the first falls on Wanipigow river. A wagon road about 
3 miles long has been built around the four portages on Wanipigow river 
and from the upper end of this road a small motor-boat can go either to 
the Manitoba Government landing or Bellevue landing. From the Govern
ment landing a rough wagon road has been built by the Manitoba Govern
ment as far as Little Rice lake. This road has been chopped to a point on 
M anigotagan river about 500 feet west of Quesnel lake, but from Little 
River lake the country is so roup;h and rocky that it will cost a great deal of 
money to build even a rough wagon road to the Gold Lake group of claims. 
The Selkirk Gold Mining Company, Inc., has a fairly good road about 3 
miles long from Bellevue landing to their property on the Luleo group of 
claims. Last summer this company had boats on the route and made one 
trip a week to transport their own supplies and ma;l. 

TOPOGRAPHY 

Rice Lake map-area lies about 20 miles within the southwestern edge 
of the great Canadian Precambrian shield, and its topography is similar to 
that of many other parts of this great physiographic province, though its 
local relief is not as great as farther to the east and southeast. Turtle 
lake, near the western edge of the map-area, is 875 feet, and Nlanigotagan 
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Figure 7. Index map showing location of Rice Lake map-area (Map 1992), southeastern Manitoba. 

lake, near the eastern edge, is 922 feet above sea-level; the two lakes are, 
respectively, 165 and 212 feet above lake Winnipeg. Nearly horizontal 
early Palreozoic sediments overlap this slope to the south and on the islands 
in lake Winnipeg, but no remnants of the Palreozoic sediments have been 
found east of lake Winnipeg to indicate their former extent eastward. 

The lakes on this western slope of the Precambrian shield are expansions 
of the rivers. As far as known, there are few lakes or canoe routes in the 
large granite areas between Manigotagan and Winnipeg river to the south; 
or Wanipigow, Rice, and Bloodvein rivers to the north. In these areas 
large-and in the summer-almost impassable muskegs and spruce swamps 
are abundant, but beyond the east edge of the westward slope, or about 
50 miles east of lake Winnipeg, lakes are abundant. 

Rice Lake map-area is rough and irregular owing to many hills 
ranging from 25 to 90 feet high. These hills, in parts underlain by 
volcanic and sedimentary rocks, are elongated in a general west or north
west direction, but the hills in the granite areas are discontinuous. A 
straight and noticeable escarpment facing the north, and with an average 

62586-4 



48 c 

height of about 80 feet, extends from the south side of Red Rice lake 
westward and passes about one-half mile south of Wanipigow lake. This 
escarpment follows the contact of massive granite to the south, and vol
canic and sedimentary rocks to the north. Towards Wanipigow Jake it is 
not as conspicuous as just west of Red Rice lake (Plate IV A). 

Almost the whole distance across the map-area W anipigow river 
flows in a wide valley the north side of which is continuous and 
well developed near the contact between granite and volcanic schists. 
Along this valley from about 2 miles east of Rice Lake landing to Wani
pigow lake are deposits of stratified clay and sand. W anipigow river 
meanders across these clay areas with few falls or rapids. 

Where Manigotagan river crosses the southern part of the area it 
has no well-defined valley, but follows the general strike of the schist 
bands; and where it flows at an angle to these bands-as between Long 
lake and Manigotagan lake-there are many falls and rapids. It is prob
able that in pre-Glacial time Manigotagan river, instead of turning south
west from the west end of Long lake, followed the depression along the 
granite-schist contact which is now occupied by Spence lake and creek, 
the northeast arm of Clearwater lake, and Walton lake. 

Bedrock is well exposed in the southern half of the area. In parts 
underlain by sediments and volcanics, and especially near the contacts of 
sediments and volcanics, outcrops are few, and they are long, narrow 
muskegs and spruce swamps. Large parts of the country have been 
burned by forest fires, and in those parts recently burned, as southeast 
of Rice lake, rock outcrops are abundant. Off the canoe routes, in the 
older burned areas, travel is difficult because of the thick second growth 
which is hard to get through and which hides the wind-falls and partly 
burned stumps. 

Glaciation 

The whole area shows abundant evidence of recent continental glacia
tion. The hills and ridges are rounded, and nearly everywhere smoothed 
and striated rock surfaces are abundant. When the ice retreated, a few 
boulders, small local deposits of boulder clays in the depressions, and a 
few small sand-plain areas-probably outwash material-were deposited. 
The abundant evidence of intense glacial scour and the small amount of 
glacial deposits are noticeable features in the area. 

The glacial strire show varying directions of ice movement in different 
parts of the area. At the eastern edge strire strike south 50 to 55 degrees 
west, and in the western part of the area they strike from south 30 to 40 
degrees west. Strire striking almost every degree between south 25 and 
south 55 degrees west were noted. These variations are probably due to 
local topographical features, but probably there was a slight westward 
deflexion in the direction of movement as the ice front approached lake 
Winnipeg. 

No way was found to estimate the amount of erosion accomplished by 
the ice-sheets in the Rice Lake area. That it was quite extensive is indi
cated by the fresh and unweathered rocks exposed and the polished, 
striated, and grooved rock surfaces. Also, all the pre-Glacial gossan 
along the mineralized zones has been removed. However, on the north-
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west side of Deer island (Punk island on present maps) in lake Winnipeg, 
about 30 miles northwest of Rice Lake map-area, glacial erosion was not 
intense enough to remove the decomposed early Palreozoic shale and sand
stone. West of lake Winnipeg the ice, probably, moved south, and at the 
junction of this south-moving ice and southwest-moving ice to the east 
there would be a zone where glacial erosion would be slight. 

GENERAL GEOLOGY 

DESCRIPTION OF PRECAMBRIAN ROCKS 

All the known bedrock of the Rice Lake map-area is Precambrian 
in age and may be arranged in the following five main groups. 

Table of Formations 

Group Component rocks 

Dyke intrusives ....... . .. . .. . . .. .. . .. . ..... Diabase 
Feldspar and quartz porphyries 

Granitic intrusives .......... . .. • • 0 • • • • • • • • Pink hornblende granite 
syen'ite Granite, granite porphyry, granodiorite, 

Banded gneisses 
G ro.n i te and granite gneiss 

Sedimentary series ............... ; ......... Arkose, quartzite, and conglomerate 

Probable sedimentary series ............... Biotite schist and garnet gneiss 

Volcanics with some interbedded sediments Cherts, slates, and volcanic tuffs 
Rhyolite, feldspar porphyry, and sericite schist 
Trachyte, andesite, andesite porphyry, and chlorite 

schist 
Basalt, ba.sa!t porphyry, and diaba.se 

No formation names are here given to the various groups of Pre
cambrian rocks described, but they resemble the groups described as 
Keewatin or under other local names in the Lake of the Woods and Timiska
ming regions and intervening country. There bas been little detailed 
work done in southeastern Manitoba and all the areas where any bas been 
done are considerable distances east of the area under consideration. 
No attempt, therefore, at correlation will be made. The local formation 
names, Rice Lake series and W anipigow series, are not used because, as 
originally used by Moore, the Rice Lake series included only the volcanic 
members of the group with interbedded sediments, and the Wanipigow 
series as mapped included some of the sediments now known to be inter
bedded with the volcanics, the probable sedimentary series, and the sedi
mentary series of the above classification. These three groups of rocks 
may prove to be of widely different ages. Cooke included the volcanic 
and sedimentary rocks of the first three groups of the above classification 
under the Rice Lake series. Until more extended field work is done it is 
not certain whether there is need for one, two, or more formation names 
or what rocks should be included under each name. 

62586-4i 
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VOLCANIC AND INTERBEDDED SEDIMENTARY GROUP 

The larger part of the group of volcanics and interbedded sediments is 
composed of metamorphosed volcanic rocks ranging in composition from 
basalt to rhyolite. Interbedded with these volcanic rocks are long, thin 
beds of slate, tuffs, and chert. These rocks are all steeply folded, the dips 
varying between 75 and 90 degrees. The volcanic rocks are on the whole 
fine-grained, but some that are classed with this group are coarse-grained 
and possess the textures of intrusive rocks. All gradations were noted 
between such coarse-grained types and true lavas with local pillow struct
ure, but some of the coarse-grained, massive dioritic rocks may be intrusives. 

Basalt, Basalt Porphyry, and Diabase 

A narrow band of basalt or diabase outcropping along the north shore 
of Rice lake widens and extends eastward beyond the edge of the map
area. Another basalt band south of Wanipigow lake was traced eastward 
to near the eastern edge of the sediments which outcrop west of Rice lake. 

These basic lavas are dark green or black rocks of about the same 
mineral composition, but of variable texture and size of grain. In places 
they are slightly schistose, but on the whole they are massive and fresh. 
About one mile east of Rice lake good pillows (Plate V A) were noted 
along what is apparently the base of the fiow. Along the north edge of the 
basalt band and about one mile from the east edge of the map-area, por
phyritic phases are well developed. These porphyritic phases have 
round or lens-shaped outcrops and cannot be traced continuously along 
the strike for any great distance. In some outcrops white, angular, or 
slightly rounded feldspar phenocrysts, from one-quarter to three-quarters 
of an inch in length, form one-half the surface. 

In one thin section of these basic volcanics the feldspar is only slightly 
altered and the original ophitic texture still remains. In a few other thin 
sections the original outlines of some of the minerals remain, but in most 
of them there is little evidence of the original minerals or textures. The 
feldspar is between andesine and labradorite in composition, but is mostly 
replaced by saussurite, zoisite, and calcite. A few small crystals of augite 
remain and a light green, highly pleochroic hornblende is abundant. The 
augite and hornblende are badly decomposed to chlorite and epidote. 
Pyrite cubes are fairly abundant; magnetite, titanite, and leucoxeue were 
noted in all thin sections. 

Andesite, Andesite Porphyry, and Trachyte With Associated Chlorite 
Schists 

Volcanic rocks of intermediate to acid composition are the most 
abundant members of this group. They outcrop extensively in the area 
between Clearwater and Rice lakes, but are cut off by granite both east 
and west. Volcanics of intermediate composition outcrop north of Wani
pigow river. A band about 3,000 feet wide swings northwest around the 
east end of thE' granite area north and east of \Vanipigow lake and continues 
beyond the northwest edge of the map-area. 
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The rocks of this class are light grey, greenish grey, or black, and, 
except where porphyritic, are fine-grained, dense, or schistose. Poorly 
developed pillow structures are abundant in some of the andesite flows 
between Red Rice and Rice lakes and for about 1 mile to the east. Pillow 
structures were also noted at various places near the Gold Pan and Moose 
claims, but they are not nearly so abundant as they are near Red Rice 
lake. In one pillow lava flow about 200 feet west of claim 85-124 northeast 
of Red Rice lake, are numerous large granite boulders (Plate VIA) which 
must have been picked up on the surface over which the lava flowed. 

Examined under the microscope the andesites and trachytes are seen 
to be holocrystalline rocks consisting chiefly of phenocrysts of plagioclase 
in a microcrystalline groundmass of lath-shaped feldspar crystals, specks 
of hornblende, brown biotite, chlorite, pyrite, magnetite, and calcite. In 
the dark-coloured varieties the plagioclase is andesine and there is con
siderable hornblende; in the lighter coloured trachytic varieties the plagio
clase is oligoclase to oligoclase-andesine, green hornblende is sparingly 
present, and in most thin sections brown biotite is abundant. Quartz is 
present in many thin sections. It is probably secondary, but in some cases 
may be primary, and the rock consequently a dacite. In the band of 
porphyritic andesite along the top of the hill north of Rice lake the feldspar 
phenocrysts are up to three-eighths of an inch long and are arranged in 
lines. A thin section of this rock sho·ws the feldspar completely saussurit
ized and the small crystals also drawn in lines, evidently by squeezing and 
flowage of the rock after or about the time it crystallized. 

Many outcrops of these andesite-trachytes are greenish grey schistose 
rocks which consist chiefly of fine, granular quartz and feldspar intermixed 
with chlorite, sericite, and calcite. Except for the greater abundance of 
chlorite, they are similar in composition to the sericite schists associated 
with the acidic volcanics. Also, where these dark-coloured schists have 
slaty cleavage, it is difficult to distinguish them from sedimentary slates 
and phyllites which in places are interbedded with the volcanics. A 
typical thin section of these greenstones or chlorite schists consists of 
about 50 per cent leafy, chloritic looking material, about 10 per cent 
calcite, and the remainder albite, microcline, quartz, magnetite, titanite, 
and leucoxene. 

Rhyolite, Feldspar Porphyry, and Sericite Schist 

Acid volcanic rocks outcrop north of Manigotagan river in a band 
about 1,500 feet wide which was traced westward to the edge of the sheet, 
or about 22 miles. These rocks are light grey in colour and vary little 
along the strike from Pillow falls, on Manigotagan river, to Spence lake, 
where they begin to get darker. At the west end of Long lake they are 
almost chlorite schists and slates. North of Turtle lake the band consists 
of several thin flows dipping about 85 degrees to the south. Evidently 
these acidic volcanics are on top of the more basic volcanics to the north. 
Outcrops of rhyolite were noted north of Rice lake and at other places in 
the area, but in these places it was impossible to trace these flows any 
great distance along the strike. 
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The rhyolites are clark grey, glassy-looking rocks with a few smallj 
white feldspar pherocrysts in a glassy ground mass. The feldspar porphy
ries are light to dark ~rey, fine-grained granular rocks with white pheno
crysts. The sericite schists are l1ght grey or greenish grey, foliated rocks 
occurring in mashed zones in the rhyolite or feldspar porphyry. Small, 
lens-shaped areas of qunrtz stand out on the weathered surface of some 
outcrops of these ac:idir, volcahics, and probably represent squeezed 
amygclules. 

In thin sections the rhyolite and feldspar porphyry show character
istically a fine groundmass of quartz and feldspar in which are embedded 
well-defined phenocrysts of oligoclase-albite, and in one thin section a 
few smalt lenses of vein-like quartz thought to represent amygdules. 
Even the freshest of the feldspar phenocrysts are considerably altered, and 
conta-in abundant shreds of sericite. The groundmass of the rhyolite is 
microcrystalline and probably represents recrystallized glass. Usually 
the brown biotite and the chlorite, secondary after biotite, are in scales 
with their long directions parallel. Some of the chlorite is fibrous or in 
the form of long needles. In some thin sections there are only a few 
minute plates of sericite, whereas in others sericite or muscovite is abundant 
and the rock is a typical sericite schist consisting almost entirely of granu
lated quartz, feldspar, and sericite with a few specks of chlorite, magne
tite, and pyrite. Calcite is always present in small specks scattered 
throughout the groundmass or in large nests. The proportion of these 
secondary minerals varies greatly in. different thin sections~ Sericite and 
calcite are the dominant products, epidote and chlorite being comparatively 
unlinportant. The deformation of the rock is plainly apparent in some of 
the thin sections showing the ftow of the groundmass around the pheno
crysts. 

Cherts, Slates, and Volcanic Tu.ffs 

The sediments associated with the volcanic rocks already described 
are of local distribution and outcrop as narrow, long bands or lenses. Both 
in the field and under the microscope it is hard to differentiate certain 
slaty rocks from schistose andesites, and in many cases lavas may be 
mapped as sediments, and some of tho areas mapped as sediments may be 
volcanics. Sedimentary rocks included in this group extend from the 
east shore of Rice lake east to where cut off by granite east of Gold lake. 
Many outcrops of slate and chert were noted along the valley of Wanipigow 
river and on the islands near the east end of Wanipigow lake. 

The cherts are distinctly laminated, light to blackish grey, glassy
looking rocks. The thin section studied consists of apparently clastic 
grains of quartz, so fine in part as to be unresolvable by the high power 
objective. In this dense, felty-looking material are bunches and lenses 
of coarse aggregates of quartz and others of calcite. A few specks of chlorite 
and sericite are sparingly distributed, as well as a few small crystals of 
pyrite. These chert beds, as far as known, are under 100 feet thick and 
are lenses between trachyte and andesite flows. 
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The slates are fissile, fine-grained, greenish to black rocks with good 
cleavage. The weathered surface of some outcrops is marked by small 
parallel ridges and grooves which have resulted from the weathering of 
alternating beds of slightly different composition. At a few places, light 
grey, round to lens-shaped areas, about 1 inch long, stand out slightly 
above the weathered surface and probably represent small volcanic bombs. 
Over three-quarters of a thin section of these slates consists of very small, 
angular quartz particles. Scattered through this quartz are a few twinned 
feldspar crystals, a few small flakes of brown biotite, and a little magnetite 
and pyrite. A thin section at right angles to the cleavage shows the 
quartz grains arranged in bands alternating with narrow bands of needle
like chlorite and flakes of mica, probably paragonite. Some of these 
rocks are undoubtedly vitric volcanic tuffs. 

Well-developed volcanic tuffs are exposed about 1 mile east of Rice 
lake. They were tmced about 500 feet along strike and dip under the 
pillow basalt flow immediately to the north (Plate VB). These tuffs are 
dark to light grey rocks with large lens-shaped areas of white or light grey 
rock in an ashy, very indistinctly bedded groundmass. The large, white
weathering lenses are rhyolite and are thought to be volcanic bombs. 
In thin section the dark groundmas~ is almost identical with the slates 
described above. Since deposition these rocks have been squeezed and 
their original character destroyed. 

Origin and Succession of l' olcanics and Sediments 

As the name implies, these rocks are in part volcanic and in part 
sedimentary, but often in areal mapping g.r.d even after microscopic study 
of thin sections it is impossibie to decide whether a particular outcrop is of 
volcanic or sedimentary origin. However, the greater proportion of the 
group is of volcanic origin as is indicated by the outcrops of pillow lavas 
(Plate V A), and of characteristically fine-grained rocks which are some
times porphyritic with a very fine-grained, almost glassy groundmass. 
On the surface of a few outcrops what were apparently amygdules are 
abundant. All these features belong essentially to extrusive rocks. The 
abundant pillow lavas just east of Rice and Red Rice lakes may have 
flowed under water, but the dense, fine-grained character and the absence 
of pillows in the andesites a mile or so east of Rice lake indicate that there 
possibly the lavas were extruded on land. 

That some of the rocks associated with these lavas are of sedimentary 
origin is indicated by the traces of bedding not destroyed by deformation. 
The composition of the sediments is essentially the same as that of the 
lavas, and the materials were derived from rapid erosion of volcanic ejecta
menta. As far as known these sediments are in long, narrow bands with 
their dip and strike parallel to the dip and strike of the lava flows. The 
composition and close association of these sediments with the known lavas 
indicate that they are interbedded with the volcanic rocks. The area must 
have been below or near sea-level at the time of the formation of these sedi
ments and interbedded lavas, or else, as stated by Cooke, the lava flows 
disturbed the drainage and formed lakes in which the pillow structures were 
produced and the sediments deposited. However, the continuity of some of 
the sedimentary bands along the strike inclicates widespread and continuous 
bodies of water, which suggests that the area was below or about sea-level. 
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The general structure and distribution of the different members of the 
volcanics and sediments indicate that the thick andesite and trachyte 
flows are near the base. East of Rice lake these flows are followed by 
slate and tuffs which are overlain by rhyolite and a thick basalt flow. To 
the north of this basalt flow there are thick andesite, trachyte, and rhyolite 
flows with much slate and some chert. These may possibly be a fault 
striking eastward through Rice lake, and if so there may be a repetition 
of some of the lava flows north and south of the fault. To the south, the 
basal andesite and trachyte flows are, evidently, overlain by porphyry and 
rhyolite flows. The basement on which these andesite and trachyte lavas 
were poured was not recognized, but the granite boulders in the andesite 
just east of Red Rice lake indicate that there was granite at the surface 
in this general vicinity at the time of this flow. 

PROBABLE SEDIMENTARY SERIES 

Biotite Schist and Garnet Gneiss 

These schists and gneisses were first studied at Manigotagan village 
and at a number of places between the mouth of Manigotagan river and 
Poplar rapids, a distance of about 7 miles. In the Rice Lake map-area 
similar rocks outcrop in a narrow band from Charles falls on Manigotagan 
river eastward to Quesnel lake, where the band widens. These gneisses 
and schists are also well developed on Manigotagan lake. This band of 
schists dips 70 degrees or more to the south and between rhyolite and 
feldspar porphyry on the north and a large granite area to the south. 
Along the granite-schist contact there is a zone of banded gneiss, and many 
schist inclusions were noted in the granite over a mile south of the contact. 

The biotite schists are fine to medium-grained, light g-:rey to black, 
schistose rocks. The garnet gneisses are light grey, medium-grained, 
granitic rocks with gneissic structure poorly developed. Light red 
garnets-probably almandite-are very abundant in some beds, whereas 
in nearby beds garnets are absent. In the thin sections quartz and biotite 
are the most abundant minerals, the quartz forming from 30 to 60 per 
cent and the brown biotite from 15 to 35 per cent. The feldspars deter
mined are orthoclase, microcline, albite, oligoclase-albite, and oligoclase 
and vary from 0 to 20 per cent. Most of the thin sections of these schists 
contain only a few crystals of microcline and albite in a mosaic of quartz 
and biotite. No hornblende and very little chlorite were noted. Speck;; of 
magnetite and small apatite crystals were noted in all thin sections, but 
only a few contain small pyrite and titanite crystals. Some of the quartz 
grains have a rounded outline, but most of the mineral grains are angular. 
Inclusions of quartz and biotite in feldspar and of feldspar in quartz are 
common. The biotite is in long threads and flakes with frayed ends, and 
is arranged in parallel lines in the more schistose varieties. 

Origin of Biotite Schists and Garnet Gneiss. Moore describes these 
rocks as follows:' "Another very widely distributed rock is a mica schist 
or gneiss which consists largely of quartz and biotite, is grey to pepper-and
salt in appearance, and has probably originated in most cases from a 
sediment since it can be traced into a less altered phase of greywacke, arkose, 
or conglomerate, but in thin section some of it appears to be igneous." 

1GeoL Surv., Can., Sum. Rept., 1912, p. 265. 
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Dresser1 describes the schists along Manigotagan river and around 
Clearwater lake under the Wanipigow series as follows: "Lithologically 
the W anipigow in the area described consists chiefly of quartz-feldspar 
schist or gneiss containing much biotite and a little sericite. Light
coloured garnets are found in it, and near intrusions of pegmatite tourma
line is common. It ranges in colour from light to dark grey, but no phases 
that could be called a conglomerate were found. It is a foliated arkose or 
greywacke." However, Cooke2 mapped and described these rocks as 
contact metamorphosed Rice Lake lavas. 

In the detailed mapping of Rice Lake map-area little positive evidence 
waR found to prove the origin and structural relations of these mica schists 
and garnet gneisses. The contact between them and the acid lavas to 
the north is sharp and definite and similar to the contact between lava 
flows, but if these schists resulted from the contact metamorphism of lava 
flows there seems no good reason why, along the strike for about 20 miles, 
metamorphism should stop at so definite a line. Also, the absence of 
chlorite and the great abundance of brown biotite are hard to account 
for if these schists were originally lavas of basic or intermediate compo
sition. They are not typical orthogneisses formed by the dynamic mrta
morpbism of intrusive igneous rocks. Their texture and mineralogical 
composition are more similar to those gneisses and schists known to have 
resulted from the metamorphism of shale and sha.Jy sandstone. Further 
detailed work to the east will undoubtedly give more information about 
the various problems relating to this thick and widespread series of rocks. 

SEDIMENTARY SERIES 

Conglomerate, Arkose, and Quartzite 

The rocks of this group outcrop in a square area extending from 
Rice Jake on the east to beyond Horseshoe lake on the west, and from the 
gTanite escarpment west of Red Rice lake north to Wanipigow river. 

The quartzite and arkose are light grey, massive, dense, thick-bedded 
rocks of medium to coarse grain. Thin conglomerate beds alternating 
with quartzite outcrop at several places along the south slope of the hill 
west of Red Rice lake. The conglomerat·e consists of rounded boulders 
of granite, greenstone, chert, and quartzite ranging from 1 inch to 6 inches 
in diameter embedded in a dark, dense groundmass. To the north of 
these conglomerate lenses, quartzite beds from 1 foot to 10 feet in thickness 
alternate with thin slate beds. Both east and west of Horseshoe lake the 
rock is massive arkose. Thin sections of this quartzite and arkose consist 
of large, angular grains of quartz and oligoclase in a groundmass of small 
feldspar, quartz, and biotite grains with a great amount of calcite and 
sericite or paragonite and some chlorite. The arkose has more large grains 
and more plagioclase feldspar than the quartzite. The dip of these rocks 
is everywhere to the north. West of Red Rice lake the thick quartzite 
beds dip 30 degrees, whereas north of Horseshoe Jake the dip is 60 degrees. 
The apparent exposed thickness of these sediments is about 10,000 feet. 
The succession from the base up is quartzite with thin beds of conglomerate, 
quartzite with thin slaty beds, thick-bedded quartzite, and massive arkose. 

1Dresser, J., Geol. Surv., Can., Sum. Rept., 1916, p. 172. 
2Geol. Surv., Can., Sum. Rept., 1921, pt. C, p. 24 C. 
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On one of the islands near the east end of Rice lake the arkose is cut 
by an agglomerate dyke from 2 to 4 feet in width. This dyke consists of 
angular blocks of greenstone, arkose, quartzite, and granite in a dark 
schistose groundmass and evidently represents a vertical fissure of eruption 
of a period of volcanism later than the arkose. 

GRANITIC INTRUSIVES 

Granitic intrusives occupy over one-half of Rice Lake map-area. 
The long, narrow belt of volcanic and sedimentary rocks already described 
lies between large granite masses to the north and south, and in the centre 
of the eastern and western part of the area mapped these sedimentary and 
volcanic rocks are divided into two bands by long, narrow granite masses, 
which are probably connected underground. 

Massive granite is more characteristic of the Rice Lake map-area 
than the well-banded and foliated varieties common in other Precambrian 
areas. Light grey is the prevailing colour, although pink and dark grey 
varieties are found. In texture all gradations from coarse to fine grained 
were noted, and porphyritic granite occurs locally. In composition these 
intrusives vary from acid granite to granodiorite and syenite; pegmatite 
dykes are abundant south of Manigotagan lake, and the porphyry dykes 
described under dyke intrusives are probably differentiates of the granite 
magma. 

The gold quartz deposits are closely associated with a light to dark 
grey, medium to coarse-grained or locally porphyritic variety, near grano
diorite in composition, but with no known pegmatitic phases. This type 
of intrusive outcrops as long, tongue-shaped masses and the more important 
known gold quartz deposits are near the ends of these tongues in the 
intrusive itself or else in the volcanic schists a short distance from the 
contact. No gold-bearing quartz veins are known to be associated with 
the large areas of typical granite and granite gneiss south of Manigotagan 
river or north of Wanipigow river, but pegmatite and aplite dykes are 
abundant along the contacts of these areas. 

Cooke described an older and younger granite in this general region. 
He mapped the granite east of the Gold Lake group of claims as the younger 
granite, and describes the granite north of Wanipigow river, and on the 
Luleo group of claims in particular, as the older granite. 1 He describes 
the earlier granite as being sheared and as being cut by diabase dykes, 
and the later granite as not being sheared and as cutting across the di
abase dykes. Field work east of the Gold Lake group of claims shows 
that the granite there is sheared just as is the granite north of Wanipigow 
river. The shear on the Eldorado claims, just south of the southeast end 
of Halfway lake, is the strongest and most continuous shear seen in the 
whole district. It is exposed for over 2,800 feet along the strike and very 
probably continues for over 6,000 feet. 

Though the granitic intrusives of Rice Lake map-area differ consider
ably in appearance, texture, and composition, there is no known decisive 
evidence that they are not all of the same general period of intrusion. 

1Geol. Surv., Can., Sum. Rept., 1921, pt. C. p. 12 C. 
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That an older granite did exist is shown by the large granite boulders 
in the andesite pillow lavas and conglomerate which are both intruded hy 
the granite now exposed in the area, but it was impossible to locate any 
of these older granites in the area mapped. 

In the areal mapping the granitic intrusives were divided into four 
main groups, each of which will be briefly described. 

Granite and Granite Gneiss 

In the southern and northern parts of Rice Lake map-area are large 
masses of granitic and granite gneiss which, as far as known, extend for 
considerable distances north and south of the map-area. These granites 
are light grey to slightly pinkish, medium to coarse grained, and fairly 
acid. Under the microscope they appear similar in mineralogical com
position to the typical granite and granite gneiss already described in 
detail for so many Precambrian areas in Canada. Microcline is the most 
abundant feldspar and the plagioclase is albite-oligoclase. The quartz 
shows strain shadows, and it and the feldspar crystals are often granulated 
and cracked, though comparatively fresh. Brown biotite is alwayt:: present 
and some thin sections contain a few hornblende crystals. Thin sections 
of the granite gneiss contain considerable muscovite. The ferromagnesian 
minerals are generally under 15 per cent and the quartz from 20 to 40 
per cent. 

Banded Gneisses 

A belt of banded gneisses outcrops along and south of Manigotaga n 
river from Turtle lake east to Manigotagan lake. These gneisses consist 
of black biotite schist and light-coloured granitic rocks in bands varying 
from a few inches to 20 or 50 feet in width, and of more common bands of 
black schist about 1 foot in width alternating with bands of light grey or 
slightly pinkish aplite, pegmatite, or granite. Often these bands can be 
traced 2,000 feet or more, but in most places they are short and discon
tinuous. Small drag folds are abundant and these rocks appear to be 
complexly folded. Everywhere the axial planes of the drag folds and the 
general dip of the bands are about 80 degTees to the south; in the vicinity 
of Clearwater lake the strike is north 70 degrees west, and on Manigotagan 
lake is north 40 degrees west. These rocks are typical lit-par-lit gneisses 
formed along the schist-granite contact by the granitic magma penetrating 
lines of weakness in the biotite schist and garnet gneiss described as a 
probable sedimentary group. 

Granite, Granite Porphyry, Granodiorite, and Syenites 

Coarse-grained, granitic rocks outcrop north and northwest of Turtle 
lake, east of Gold lake and Halfway lake, and north of Wanipigow lake and 
river as far east as the Luleo group of claims. These rocks are light grey 
to dark grey and, wherever observed, were always massive, except where 
metamorphosed to sericite schist along fracture zones. The acid varieties 
often contain a bluish glassy quartz and, locally, feldspar phenocrysts. 
In composition these rocks are similar to typical granites, but some sections 
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contain a large proportion of oligoclase and slightly less quartz than typical 
granite and are thus granodiorite. Some thin sections contain little or no 
quartz and are typical syenites, but in the field it was impossible to differ
entiate these several varieties in areal mapping. Biotite and hornblende 
are generally both present, but in some sections biotite and, in others, 
hornblende, is the more abundant. The minerals are only slightly decom
posed, but the feldspar phenocrysts of the porphyritic varieties contain 
numerous microlites. No pegmatite dykes or banded gneiss are known 
along the contacts of this type of granitic intrusives. However, the many 
schistose shear zones in the volcanic rocks near the intrusive contact, or in 
these intrusives themselves, are impregnated with quartz, which is often 
gold-bearing, and which is thought to represent the residual solutions from 
this granitic magma. Prospectors should search very carefully the country 
on the east side of this type of granitic intrusive. 

Inclusions are abundant in the granitic rocks north of Wanipigow 
lake and east to the Luleo group of claims, whereas the granitic areas 
north of Turtle lake and east of Gold lake are not known to contain inclus
ions. These inclusions have the form of dykes, but consist of long, narrow 
bands of greenstone, biotite schist, slate, quartzite, and limestone. Under 
the microscope none of these rocks has the diabasic texture, but petro
graphically all except the limestone are similar to the groups of rocks 
already described under the volcanic and sedimentary group and into 
which the granite intruded. The inclusions on the Luleo group strike 
north 70 degrees west; north of Saxton lake the strike is north 70 degrees 
west and north 20 degrees west. Most of the schistose inclusions parallel 
the strike of the volcanic rocks. The impure limestone inclusion on the 
island in Saxton lake, which strikes north 20 degrees west, is a remnant of a 
limestone formation not yet recognized anywhere in this general region. 
The mineralized zones in the granite are parallel and closely associated 
with these inclusions. 

Pink Hornblende Granite 

Pink granite outcrops on Turtle lake, east of Clearwater lake, and in 
several large areas on Manigotagan lake. This is a medium-grained, 
massive granite and in many places is characterized by excellent horizontal 
joints. In thin sections quartz averages about 15 per cent. Microcline is 
more abundant than orthoclase. Green hornblende is abundant and is 
the characteristic ferromagnesian mineral, for biotite is only sparingly 
present. This g,Tanite is not known to be gneissic, and the minerals of 
the thin sections are only slightly granulated. 

DYKE INTRUSIVES 

Porphyry and (}ranite Dykes 

Many porphyry dykes cut the volcanic rocks in the area between the 
granite north of Turtle lake and that east of Gold lake. The groundmass 
of these dyke rocks is dark grey to black, dense, or glassy. The most 
common type contains abundant white feldspar phenocrysts from one
tenth to one-fourth of an inch long and less common types contain biotite, 
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hornblende, and quartz ph.:-nocrysts. These dykes vary from 2 feet to 
250 feet in width and in a few cases were traced over 1,000 feet along the 
strike, but the average dyke can be traced only a few hundred feet. Small 
granite bosses or dykes outcrop near the northeast corner of Red Rice 
lake and in the Gold Pan Fractional claim, L 20-174. The brecciated 
character of the contact and the abundant small inclusions in the granite 
boss near Red Rice lake suggest that the present erosion surface is not far 
above the roof of this granite mass. Possibly if the lavas were eroded 
about another 100 feet many more bosses and dykes would be exposed 
in this general area. 

"Gnder the microscope the groundmass of the porphyry dykes consists 
of small plagioclase crystals, calcite, sericite, and chlorite. The feldspar 
phenocrysts are andesine and oligoclase, respectively, in the two specimens 
determined. In another dyke on the Nevada claim, L 27-174, the pheno
crysts in order of abundance are andesine, biotite, and quartz an•d the rock 
is a feldspar-biotite-quartz porphyrite. A thin section of another dark, 
dyke rock contains long hornblende phenocrysts in a groundmass of small 
indeterminable plagioclase crystals and is, therefore, a hornblende porphyry. 
Many other types of dyke rocks would, probably, be found by detailed 
petrographic work. 

Most of the porphyry dykes trend approximately east a,nd west, or 
parallel to the strike of the lava flows, but a few cut across tlie volcanics. 
In a few cases the dykes cut the sheared volcanic rock, but in most cases 
the dykes are parallel to, and appear to have intruded along, fractured and 
sheared zones. Their relation to the granitic intrusives was not determ
ined, but their distribution indicates that they are dykes from 
the granite which probably underlies the volcanic rocks in the area between 
the large granite mass north of Turtle lake and that east of Gold lake. 
The relation of these porphyry dykes to the diabase dykes was not noted 
in the area examined. 

Diabase Dykes 

Diabase dykes are not abundant in the Rice Lake map-area as a 
whole, but a number of narrow, discontinuous ones were noted between 
Clearwater lake and the Gold Pan claims. These dyke rocks are dense, 
fine grained, dark green to black, and weather reddish. In most cases the 
thin sections show the ferromagnesian minerals gone to chlorite and epidote 
and the feldspars to saussurite. These dykes cut the volcanic rocks and 
one diabase dyke cuts the granite on the Luleo No. 2 claim, L 42-174. 

STRUCTURAL FEATURES OF RICE LAKE MAP-AREA 

The area mapped in detail is not large enough to enable definite general 
conclusions to be drawn regarding all the structural features of the area. 
The following discussion, however, gives the important known facts 
bearing on the structure, and indicates some of the geological problems 
of this general region. 
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Stratigraphy. The following table shows three different classifications 
of the lavas and sediments of the Rice Lake mining district. Moore's 
classification is based upon a rapid reconnaissance survey of the whole 
Rice Lake minin?; district, whereas Cooke's classification is based upon 
detailed work in a very small area. The tentative classification adopted 
in this report is based upon the detailed mapping of about 300 square 
miles near the western end of the district, but owing to drift-covered 
areas along critical contacts, not enough information was obtained to 
confirm either of the two previous classifications. For the present no 
definite conclusion is drawn concerrung the stratigraphic relations of the 
volcanic and sedimentary rocks of the area. However, the chief points 
ascertained may be summarized as follows: 

Moore (1912) 

W ani pioow series ...... . 

Probable Rice 
unconformity .......... ~~~~ 

Rice Lake series . .... . . . 

Cooke (1021) Present report (1922) 

Tuffaceous sediments. Sedimentary series-
Relations to probable sedimentary 

and volcanic series not knmvn 
Conformable contact ...... Probable sedimenta'I'1J series-

Apparently conformable above 
acidic volcanics 

Lavas and breccias .......... Volcanic series with some inter· 
bedded sediments 

As far as known the oldest rocks are a thick series of lavas, ranging 
from basic to acidic in composition, a part of which was probably extended 
on land and a part under water. 

Interbedded with these lavas are thin beds of clastic sediments. 
Apparently conformably above the acid lavas is a series of schists and 

gneisses, a large part of which is probably of sedimentary origin. 
These lavas and sediments nearly everywhere stan.d vertically or at 

high angles. 
East of Rice lake there is a thick series of clastic sediments, 'vhich in 

every noted case strikes about east and west and clips from 30 to 60 degrees 
to the north. 

The relation of this series to either the lavas or probable sediments is 
not known, and it is probable that in the Rice Lake map-area this series 
is faulted into its present position and its true stratigraphic relations are 
not revealed, although one outcrop near the east end of Rice lake shows 
this sedimentary series to be conformably overlain by rhyolite and basalt 
described under the volcanic group. 

The granitic intrusive, porphyry, and diabase dykes cut all three of 
the above groups of rocks. 

Folding. Along the valley of Marugotagan river the lavas and sedi
ments dip steeply to the south, whereas they dip to the north along 
Wanipigow valley. These two areas are separated by the granitic masses 
north of Turtle lake and east of Gold lake. Cooke, on the basis of a rapid 
change in texture near the bottom of lava flows, concluded that the lavas 
and sediments north of Rice lake were overturned. 1 Except for the central 

•Geol. Surv., Can., Sum. I,l.ept., 1921, pt. C, p. 7 C. 
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parts of the thick basalt flows, the lavas of Rice Lake map-area are so 
badly metamorphosed and, possibly, recrystallized that it is almost impos
sible to obtain detailed evidence about the original textures of the top and 
bottom of the different flows. Also, if overturned, the thick quartzite
arkose series east of Rice lake would have reversed dips as low as 30 degrees 
to the north, but the succession, from the present base upward, of quartzite 
and conglomerate, quartzite with slaty beds, followed by thick quartzite 
and arkose beds, is the normal sedimentary succession described for many 
similar Precambrian formations, and does not suggest that this series has 
been overturned. Everywhere north of the granitic masses north of 
Turtle lake and east of Gold lake the strike and dip of the lavas and sedi
ments of the volcanic and interbedded sedimentary series are parallel to 
the contacts of the granitic masses, and this relationship indicates that the 
lavas and sediments were thrust up and squeezed aside by the granitic 
magma in making room for itself. The field evidence seems to indicate 
that there is no good reason to assume that the great thickness of lavas and 
sediments along W anipigow valley have been overturned. They more 
probably represent the north limb of a broad anticline. 

Faulting . No direct and definite evidence of faults with any great 
throw was noted in the Rice Lake map-area. The shape of the area of 
sediments east of Rice lake suggests that it is bounded by faults along its 
north and south contacts. The north-facing escarpment, west of Horse
shoe lake, and the areal distribution of volcanic and sedimentary rocks 
suggest that the probable fault forming the north boundary of the sediments 
is .a normal fault with the downthrow side to the north. There is no 
evidence of any great displacement along the fracture planes or shear zones 
so abundant in parts of the map-area. 

Fracturing. Fracturing of the rocks in certain localities of the map
area has been carried to considerable lengths. At many places associated 
with this fracturing there bas been intense metamorphism, and such 
zones have been called shear zones. The gold-bearing solutions circulated 
along these fractures and shear planes, and thus, from the economic point 
of view, they are important structural features. 

The fracture and shear zones are generally parallel to, and a short 
distance from, the granite-lava contact<>. As far as yet known the most 
extensive fracture zones, and hence the gold quartz deposits of greatest 
known size, are in the granitic intrusives north of Wanipigow and Long 
lakes. A number of fairly continuous shear zones are generally developed 
in the lav~:.s or granite wherever the contact between the two takes a turn. 
The fracture zones cut the folded lavas. On the Iron Hat mineral claim 
about 2 miles east of Wanipigow lake a mineralized shear was traced from 
granite into schist and is younger than the granite north of Turtle lake and 
also younger than the folding of the lavas. 

Some of the fracture zones can be traced for a considerable distance, 
but others are very short and irregular. Even in a uniform type of rock, 
such as granite, the fracturing and accompanying metamorphism vary 
greatly in intensity within short distances along the strike. At one place 
the fracture zone may be 30 or 40 feet wide, and the granite badly metamor
phosed, whereas 200 to 300 feet along the strike the same fracture zone is 
represented by a single joint plane in massive granite, and 100 feet farther 
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along the strike there may be no evidence of a fracture. These fracture 
zones are exceptionally irregular and lens-shaped where the rock types 
vary, and are of different degTees of competency, as is the case in the 
volcanic and interbedded sedimentary group. At some places the volcanic 
rocks seem to have fractured, but at other places along the same deforma
tion zone apparently the same type of rock flowed, and now has slaty 
cleavage. In some places there are several parallel fracture zones, and 
when such js the case one of the group is generally better developed than 
the others. There is no evidence of any great amount of displacement 
along these zones. 

The strike of the fracture zones varies in different parts of the area, 
but the dip is always about vertical. Their general strike north of vVani
pigow river is north 50 degrees west, but less important fractures strike 
north 20 degrees west. In the Gold and Rice Lakes areas the fracture 
zones strike between north 45 degrees west and north 10 degrees west, 
but north of Turtle lake the strike is about east and west. This variation 
in strike suggests that the fracturing was not caused by widespread regional 
deformation, but, more likely, by local forces. 

The inclusions of volcanic e.nd sedimentary country rock, already 
described, are abundant along fracture zones in granite, and especially in 
the granite north of vVanipigow lake and river. Around the end of these 
inclusions the granite is badly fractured, metamorphosed, and impregnated 
with quartz. On the 125-foot level of the Selkirk mine, on Luleo mineral 

She01red gr.smbc lnt/us,ves 
. ''"V> $OIY>e qu<3rf:J 

Scale "' Feet 
$() 

Figure 8. Plan or 125-foot level. Selkirk mine, Luleo No. 2 claim, Rice Lake mining district, 
southea.steru Manitoba. 

claim No.2, L 174-42, very rich ore was found in such a mineralized zone 
near the east end of a quartz-sericite schist inclusion. The included rock 
generally is only slightly fractured and sheared a few inches from the 
contact, and contains little or no quartz, but in a few cases the whole 
inclusion is schi~tose, contains many small lenses of quartz, and is 
mineralized. 

Thin sections of schistose granite from fracture zones, examined under 
the microscope, consist of large, irregular lenses of quartz in a micro
crystalline aggregate of white mica, calcite, and quartz, with some epidote 
and chlorite. The long directions of the mica and calcite crystals are 
parallel, but the large quartz areas show no tendency towards parall8l 
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orientation. Thin sections from schists in fracture zones in volcanic 
rocks consist of a microcrystalline aggregate of quartz, white mica, chlorite, 
epidote, and some calcite. The thin sections of the rocks from these 
fracture zones are typical of rocks formed by dynamic metamorphism, and 
show no evidence of alteration by hydrothermal solutions. 

It is believed that the fracture zones so abundant near the contacts 
of the large, sill-like masses of granite, granite porphyry, and granodiorite 
north and south of W anipigow lake and river and east of Gold lake, were 
caused by the g,Tanitic magma, in the late stages of its intrusive history, 
making room for, and adjusting itself to, its new surroundings. The 
evidence for this belief may be summarized as follows: 

The sharp definite contacts of the granite, granite porphyry, and 
granodiorite intrusives south of Turtle lake, the parallelism of these con
tacts to the dip and strike of the lavas and sediments, the absence of banded 
gneisses and evidence of assimilation along these contacts, indicate that 
this granitic magma made room for itself by shoving the country rock 
either aside or upwards. The badly sheared granitic rocks north of Wani
pigow river contain abundant schist inclusions with sharp but slightly 
fractured contact zones, and indicate that this pa.rticular magma did not 
assimilate the country rocks at its present exposed level, but shoved them 
aside or upward, and in doing so incorporated long, narrow bands as roof 
pendants. Since these particular granitic magmas for some reason or 
another forced the country aside or upward they probably came fairly 
close to the surface, in the zone of fracture at least, in the final stages of 
their intrusive history. It is natural to suppose that adjustments by 
fracturing would have to take place along lines of weakness, both in the 
country ror-k and the nearly consolidated granitic masses themselves. 
The characteristics of the fracture zones already described in detail favour 
this origin, because they are parallel, or at a very slight angle, to the strike 
of the granitic contacts. They end suddenly along the strike, and are 
characteristically lens-shaped. They have no defined walls, but rather 
shatter walls infiltrated with quartz, and there is no evidence of any great 
displacement along any of the known fracture zones. 

ECONOMIC GEOLOGY 

GOLD QUARTZ DEPOSITS 

Gold deposits are the only known deposits of possible economic 
value in Rice Lake mining district, though nickel-copper deposits occur, 
not far to the south, at Oiseau and Maskwa rivers. Gold claims have 
been staked since 1912, and each year some development work and pros
pecting are done, but up to the present only a few thousand dollars worth 
of bullion has been produced, though hundreds of thousands of dollars 
have been spent. In most cases the development work has not been 
systematic. Only shallow shafts have been sunk on a great many claims, 
so that there is little or no information about the extent and character 

62586-5 
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underground of any of the deposits. The Selkirk Gold Mining Company, 
Inc., is making a systematic attempt to explore the deposits on the 
Luleo group of claims underground and the results are fairly encouraging. 
However, a number of the gold-bearing deposits are !mown to be large 
enough to encourage further development, if their average values were 
not so disappointingly small. 

The gold quartz deposits outcrop as a series of lenses which partly 
replace the country rock and fill fracture planes in the volcanic and inter
bedded sedimentary group and in the granitic intrusives. These fracture 
or shear zones, as already described, are characterized by frequent pinches 
and swells along their entire length and are only partly replaced with 
quartz, various sulphides, and gold. The quartz and sulphides in some 
places display a banded or ribbon structure. In geneml character and 
min eralogy these deposits resemble gold quartz deposits formed under 
conditions of intermediat·e depth and tempe'rature. 

All the known deposits of the area have many features in common, 
and they will, therefore, be described in groups named after lakes or import
ant mineral claims. De Lury used this system and has given much informa
tion concerning the various prospects. The following descriptions neces
sarily repeat many of the facts stated by De Lury, but all the information 
available since 1920 is added. No attempt is made to describe in detail 
the quartz leads on each claim, but rather to describe the important !mown 
deposits and general character of the whole group. The claims north of 
Wanipigow lake and river will be described first because developing and 
prospecting were active during the summer of 1922. 

Luleo Group 

This group is in the northwest corner of township 24, about 6 miles 
west of Wa:lipigow lake and 1! miles north of Wanipigow river. The 
group covers about 2 square miles and includes thirty-five surveyed claims. 
The outcropping rocks are massive granite porphyry and granodiorite 
cut by diabase dykes, and contain many schist inclusions. The outcrops 
occur as low ridges and islands in the spruce swamps and muskegs which 
are abundant. 

Prospectors ha·ve sunk many shallow pits along the shears and fractures 
on the various claims of this group. The Selkirk Gold Mining Company, 
Inc., have, at the Selkirk mine, sunk 325 feet near the footwall of the main 
shear of the Luleo No.2 mineral claim, L 42-174. At the 125-foot level a 
crosscut was driven 50 feet to the north, 17 feet in granodiorite and 33 
feet in sheared granodiorite and vein quartz. From where this crosscut 
intersects the footwall of the shear zone a drift was run along the vein 
225 feet east and 250 feet west. At 125 feet east the vein was 62 feet wide, 
but was mineralized only 4 or 5 feet from the footwall. At 200 feet east 
the vein was alrmost entirely replaced by schist impregnated with quartz. 
At the east end of the drift there is very little quartz, but the granitic 
rocks are badly schisted . Along the west drift the quartz ends where a 
quartz-mica schist inclusion was encountered. Along the crosscut from 
the 325-foot level the fracture or shear zone is about 5 feet wide and con
tains little or no quartz, but along the east drift the sheared zone widens, 
and quartz is fairly abundant. The above description illustrates the 
irregular character both of the fracture zones and of the quartz. 
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In the workings of the Selkirk mine, described above, quartz is the 
principal gangue mineral and occurs as lenses of either a white, sugary, or a 
dark, glassy, va,riety. In places the schistose rock bends arormd the 
quartz lenses and was evidently squeezed aside by the quartz, which must 
have penetrated the fracture plane under great pressure. In other places 
quartz has replaced the metamorphosed country rock, and thin films 
and small inclusions of greenish schist are abundant in the quartz. Some 
of the quartz along the Selkirk mine workings contains no sulphides, but 
in a considerable part small grains of pyrite are distributed. In some 
parts of the vein, especially along the footwall , pyrite is abundant, and 
associated with it are small amounts of chalcopyrite, arsenopyrite, sphal
erite, and galena. The quartz, pyrite, arsenopyrite, and chalcopyrite 
were evidently deposited contemporaneously, and later were badly frac
tured, for they are now veined with white mica, calcite, ankerite, quartz, 
and specks of gold. The granulated sulphides and quartz recrystallized, 
and in some polished surfaces quartz appears to replace pyrite and in 
others pyrite replaces quartz. Assays of sulphides with little quartz are 
reported to run from $150 to $200 a ton. The gold must be finely inter
grown with the sulphide because no gold was seen in polished sections. 
However, specks of gold were noted in the vein material which cuts the 
sulphide, especially the arsenopyrite. This gold was probably liberated 
from the sulphide during crushing. Free gold also occurs throughout the 
white quartz or as thin films along cracks in this quartz. Molybdenite and 
mariposite (green chrome mica) were noted at one place alonp; the work-· 
ings. No tourmaline, pyrrhotite, specularite, or other high temperature 
minerals were noted in this mine or in any of the veins in the map-area. 
The mineralogy of the gold quartz veins of the Rice Lake mining district 
is similar to that of Kirkland Lake gold area, Ontario.1 

There has been some movement along the plane of the Selkirk vein 
.=;ince it was formed because, as noted above, the quartz, pyrite, and arseno
pyrite have been fractured and granulated. In places the vein also shows 
a pronounced sheeting parallel to the footwall which consists of alternating 
bands of successive sulphides and quartz separated by narrow bands of 
pulverized sulphide and quartz. This banding was probably caused by 
local concentt-ation of these minerals in layers along which subsequent 
movements within the vein took place. The sulphides and quartz along 
the planes of movement would be granulated, fractured, and lat er recrystal
lized, producing the continuous and marked banding now observed. Min
eral solutions may have accompanied or followed this movement, but no 
evidence of such solutions was noted in the few polished sections studied 
in detail. 

All the shear zones of the Luleo group strike between north 45 degrees 
west and north 55 degrees west. However, those on the Pine Ridge claims 
near the north edge of the group are very irregular in direction, and their 
general strike is between north 20 degrees west and north 50 degrees west. 
T he general dip of the fracture planes is between 80 and 90 degrees to the 
north. On the surface the shear and fracture zones are discontinuous 
along the strike, but along the same general strike a number of short lens
shaped sheared zones are often developed, which may or may not be con-

1Burrows, A. G ., and Hopkins, F. E ., "Kirkland Lake Gold Area," Ont. Dept. of Mines, v ol. 
29, pt. 4, p . 23, 1920. 
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nected underground. Quartz is not abundant in the outcrops of these 
sheared zones. Considerable pyrite, once chalcopyrite, and in many places 
free gold, were noted in the quartz. The sulphides are concentrated along 
the footwall in the Luleo shear zone, but in many of the surface outcrops 
they are concentrated in small lenses irregularly distributed throughout 
the quartz. Last year the Selkirk Gold Mining Company, Inc., blocked 
out a considerable tonnage of ore said to assay from $10 to $15 a ton. 
Beyond this there is little information about the tonnage and value of the 
ore in any of the claims of this group. 

Saxton (Hay) Lake Group 

This group of claims is in the southwest corner of township 25 and 
about 2 miles west of the Luleo group. It includes ten surveyed claims. 
About seventy other claims have been staked near Saxton lake. The 
country rock is well exposed and is massive granite and granite porphyry 
with many schist inclusions. About a dozen shallow pits have been sunk 
on the quartz veins and some of the sheared and fractured zones can be 
traced several hundred feet along the strike, in one case over 2,500 feet. 
The general strike of the most important exposed shear zones is north 50 
degrees west, or parallel to the sheared zones on the Luleo group. Another 
group of parallel, small, but continuous, shear zones strike about north 10 
degrees east, and a few other shear zones strike sout.h 70 degrees east. 
Quartz is not abundant along any of the shear zones in this locality and 
the sheared and fractured zones average only about 2 feet in width. In 
some places the qua.rtz is mineralized with pyrite, chalcopyrite, arseno
pyrite, galena, and sphalerite. Assays are reported to average about 
$17 in gold a ton across widths of 3 feet, but for only short distances along 
the strike. In September, 1922, there was no evidence of any considerable 
tonnage of ore on any of the claims visited, but systematic development 
may prove deposits large enough and rich enough to be payable. 

W ani pig ow Lake Group 

The mineral claims in this group arc in township 25 and are from 
2 to 4 miles north of W anipigow lake. Prospecting bas been done mostly 
on the Huronic, Windsor, Bondholder, Rhoderick, Amislc, and Proctor 
claims, but consists o.aly of a few trenches to prove the extent of the sheared 
zones along their strike, and a few shallow pits. The country rock of 
this whole area is coarse-grained, massive granite, granite porphyry, and 
granodiorite with many schist inclusions. A great part of the area is 
covered with post-glacial stratified clays and the granitic rocks outcrop 
as low, round knobs. There are a few small areas of excellent farming 
land north of W anipigow lake. 

The strongest shear zones strike north 60 degrees west parallel to the 
south contact of the granite area north of Wanipigow river and also nearly 
parallel to the general strike of the important shears on the Luleo and 
Saxton Lake groups. Other sheared zones were noted striking north 25 
degrees west, north 15 degrees east, north 55 degrees east, and north 75 
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degrees east. In this particular part of the Rice Lake map-area the 
strike of the shear zones is not so regular and constant as in other localities. 
The shear zones are parallel to schist inclusions in the granite, the contacts 
of which evidently were lines of weakness and localized the fracturing 
shearing. 

On the Huronic claim the shear zone averages about 4~ feet in width 
and the quartz 2 feet in width for about 200 feet along the strike. In the 
quartz there is some pyrite, considerable chalcopyrite, a litt.le free golcl, 
and a gold telluride. The sulphides are reported to assay as high as 8120 
a ton. The shear zones and quartz veins on the Bingo and Bondholder 
claims are narrow, but can be traced for several hundred feet on the surface 
and contain free gold. On the Rhoderick claim a quartz vein about 2 
feet wide can be traced for over 100 feet along the contact between granite 
and a sheared and slightly mineralized schist inclusion. It was thought 
that this inclusion might contain values, but an assay of an average sample 
did not show even a trace of gold. The shears on the Proctor and Amisk 
claims averaging over 6 feet in width are continuous along the strike for 
2,000 or 3,000 feet or more, and contain considerable quartz, but assays 
show low gold values. 

In the Wanipigow area, as iu many other parts of Rice Lake mining 
district, the prospecting and exploratory work are not sufficient, in most 
cases, to prove or disprove the value of the claims. However, the pros
pecting work, and the assays justify the conclusion that several of the very 
small deposits are rich, but that the lmown deposits that might be large 
enough to work economically are disappointingly low grade. 

Rice Lake Group 

This group is north of Rice lake and in the southeast corner of town
ship 24. Over twenty claims have been surveyed and most of them are 
patented. The Gabrielle was the first claim staked. It lies along the 
north shore of Rice lake, north of which the rocks are diabase, andesite 
porphyry, pillow andesite, and rhyolite, whereas arkose of the sedimentary 
group outcrops on the islands in the lake. These rocks all strike east and 
west and dip from 45 to 60 degrees to the north. Along the shore of Rice 
lake on Gabrielle claim, L 5-124, the diabase is greatly fractured and 
impregnated with quartz, pyrite, and some siderite. A shaft was sunk, 
but no large body of workable quartz was found. About 1,200 feet almost 
northeast from this point another shaft was sunk along a crooked and 
irregular fracture zone striking about north 45 degrees west. The quartz 
is very irregular in distribution along this fracture zone and is exposed 
intermittently for a distance of 250 feet. No free gold was seen, but some 
pyrite and siderite were noted. The exposed outcrop of this deposit is 
irregular in shape and the assays of the quartz are low in gold. On the 
San Antonio mineral claim, L 46-124, an open-cut about 20 feet long and 
12 feet deep exposed a quartz vein 3 feet wide. The diabase rock is badly 
fractured, and the quartz sulphide solutions replaced the country rock. 
The quartz can be traced only a few feet to the east, but may extend to 
the west. No free gold was seen and this deposit was not sampled. Con
siderable underground work has been done on a number of other claims to 
the east of the Gabrielle, but the workings were all full of water, and there 
is little or no quartz exposed at the surface. 
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Little Rice Lake Group 

These claims are northeast and southwest of Little Rice lake and in 
the northeast corner of township 23. The country rock is andesitic lava 
intruded by porphyry and granite dykes. This lava is much fractured 
and metamorphosed with the result that there are numerous large quartz 
veins in these wide fracture zones of which the one on the Tine claim, 
southeast of Little Rice lake, is the largest and was being prospected last 
summer. This fracture and shear zone strikes east and is exposed for 
over 2,000 feet along the strike. About 100 feet to the north is another 
parallel, but not so well-developed, fracture zone, and these two probably 
meet a few hundred feet below the surface. The main fracture or shear 
zone averages about 6 feet in width. Quartz is abundant in it but is 
generally distributed in several narrow veins. The quartz is a white, 
sugary variety which at a few places contains free gold, and in places both 
the quartz and schist contain abundant sulphides. There is little informa
tion about the average gold content of this deposit, but the surface indica
tions are favourable. On the Montcalm claim, which is a short distance 
north of the Tine claim, there is a large, irregular mass of quartz, patches 
of which are mineralized. The outcrops of these two deposits are large 
enough to warrant preliminary work and systematic sampling. 

On the Wolf and adjoining claims northeast of Little Rice lake there 
are five or six fracture zones that contain a few large lenses of quartz. 
A few prospect pits and shallow trenches expose these quartz lenses, and 
prove that they are irregular in shape and discontinuous. A shipment of 
over a ton of ore from a pit near the northwest side of the Wolf claim sent 
to the Ore Testing Laboratory, Department of Mines, Ottawa, averaged as 
follows. 1 

Gold ........ . ........... . ......................... . ............ 1·07 oz. 
Silver .............. . . . .. . .. . .............. .. .................... 1·50 oz. 
Copper.... .. ..... . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 1·43 per cent 

An average sample of the large, dome-shaped mass of white quartz 
along the Manitoba Government road just east of the Wolf group of claims 
gave no trace of gold. 

Gold Lake Group 

This group of mineral claims is near the centre of the western part of 
township 23, and includes the claims between Gold and Big Clearwater 
lakes. In this area there are over fifty surveyed claims. Considerable 
development work has been done on ten of the claims, but in the summer of 
1922 very little work was done on any of them, and little has been done 
since De Lury's visit in 1920. Of all the prospects in the Rice Lake map
area the Gold Pan is the best known, and has furnished very rich specimens. 

1Information from De Lury's "Mineral Prospects in Southeastern Manitoba," Man. Bull., 
1920, p. 29. 
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The Gold Lake area is underlain by volcanic rocks, andesites, or slightly 
more acidic varieties, which are cut by various porphyry and granite 
dykes as well as by a few diabase dykes. The many large muskegs and 
swamps in the vicinity of Gold lake greatly handicap prospecting and 
detailed mapping. The volcanic rocks strike about northwest and are 
vertical, or dip slightly to the southwest. About 1 mile east of Gold lake 
the lavas are cut off by a large area of granite. For 2 or 3 miles west of 
this granite contact the lavas are badly fractured and metamorphosed, 
especially along the apparent contact between flows, or along the contacts 
of dykes. The diabase dykes must be older than the fracturing because 
the underground workings of the Gold Pan indicate that the diabase dyke 
crossing this fracture zone has been displaced about 20 feet, and quartz 
impregnates the fractured diabase. · 

The Gold Seal, Gold Pan, and Gold Pan Extension workings are along 
the same fracture zone. This zone strikes north 30 degrees west and was 
traced fairly continuously for 2,500 feet. It varies greatly in width, 
averaging possibly 2t feet for this distance. The quartz is very irregularly 
distributed, varying from 1 inch to 2 or 3 feet in width but averaging less 
than 1 foot. On the Gold Pan about 725 feet of underground work was 
done at various intervals between 1916 and 1920. The shaft was sunk 
where the fracture zone crossed the diabase dyke, and all the rich specimens 
were found along the western face of the dyke. The open spaces resulting 
from the fracturing of the competent and brittle diabase evidently made 
favourable conditions for the concentration and deposition of the gold 
quartz solutions. In September the Gold Pan workings were pumped out 
preliminary to stoping the remainder of the rich ore between the 100 and 200-
foot levels. Several hundred feet of underground development has been 
done on the Gold Pan Extension and Gold Seal and the results, combined 
with the results of the Gold Pan work, show that these deposits underground 
are very similar in shape and mineral content to their surface outcrops. 

The Moose claim and several other claims to the northwest are staked 
along well-developed fracture and shear zones. Along the strike of the 
Moose shear, southwest of the Moose shaft, the granite is fractured and 
impregnated with quartz for a short distance from the contact. In the 
volcanic rocks near the contact the shear zone is very irregular in shape and 
direction, but the general strike is north 25 degrees west, and the dip about 
75 degrees to the southwest. On the Moose claim there are three lenses of 
quartz, up to 6 feet in width and over 100 feet long, which are fairly well 
mineralized with pyrite, chalcopyrite, and some free gold. This shear 
zone cannot be traced far west of the Moose workings because of muskegs, 
but probably continues to the northwest for some distance. Near the 
north side of the Nevada claim, L 27-174, and about 6,000 feet northwest 
of the Moose claim, there are two fracture zones about 50 feet apart, but 
little mineralized quartz was seen. Many claims have been staked on the 
numerous zones between the Moose claim and Rice lake, but northwest of 
the Nevada claim, L 27-174, quartz is absent or is in narrow stringers or 
small lenses, and most of the claims are of little value unless the schist 
rock along the fracture zone is mineralized. North of the Moose claim, 
along the andesite-granite contact, many other claims have been staked, 
but here the fracture zones are short and narrow, and the known deposits 
are far too small to be of economic importance. 
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To the southwest of the Gold Pan zone a well-developed and con
tinuous shear zone crosses the Pilot, Smuggler, and Canadian Girl claims. 
It strikes north 15 degrees west and cuts slightly across the strike of the 
lavas. Where exposed on the Canadian Girl the quartz averages about 
2 feet in width and the shear 6 or 8 feet. For 1,000 feet to the south the 
quartz is fairly continuous, but pinches and swells with a possible average 
width of about 4 feet. The shaft on the Pilot elaim showed considerable 
pyrite in the quartz, and 45 feet from the surface and along the south wall 
of the shaft there is a band of solid pyrite a foot wide. The sheared zone 
is in places over 30 feet wide, but along the strike to the southeast the 
quartz is not so abundant, which is the reverse of conditions along the 
Moose shear zone. However, from surface showings this gold quartz 
deposit is the largest known in Ri'ce Lake map-area and seems to warrant 
further development combined with systematic sampling and assaying to 
prove the value of the ore. 

In this general area many other claims upon which some prospecting 
has been done were examined, but they are so similar to the claims already 
described as to need no additional description, and little is !mown about 
their available tonnage and values. 

Turtle Lake Group 

This group is in the northwest corner of township 23 and just north of 
Turtle lake. The rocks are lavas-quartz and feldspar porphyries
intruded by coarse-grained, massive granite. The granite is locally 
fractured and sheared, and these zones cross the granite contacts and run 
for some distances into the lavas. All the fracture and shear zones seen 
are small, and the quartz lenses are also small and discontinuous. Just 
north of Turtle lake some of these quartz lenses contain considerable free 
gold, but all the known deposits are too small to be worked economically. 
On the Eva claim, about 2-~ miles northwest from Turtle lake, there is a 
well-defined shear zone in massive granite; it strikes north 70 degrees 
west and can be traced about 800 feet along the strike. The sheared granite 
varies in width from 1 foot to 6 or 8 feet, and the quartz, which is fairly 
continuous, is from 4 inches to 3! feet. The walls of the shear zone are 
sharp and definite. At the bottom of a vertical shaft which has been sunk 
100 feet on the vein the quartz is about 6 feet wide. The quartz is a black, 
vitreous variety and contains little or no sulphides. Average samples of 
the quartz from 50 and 75 feet gave no trace of gold. 

SUMMARY 

Distribution. The known gold quartz deposits of the Rice Lake 
map-area are in fractured and sheared zones cutting massive granite, 
granite porphyry, granodiorite, and the lavas near the contacts with 
these intrusives. Whether in the granitic intrusives or the lavas, the 
sheared zones are parallel to the contacts of these rocks, and where this 
contact bends there is a concentration of quartz deposits. The deposits 
of greatest known economic importance occur near or around the ends of 
wide, sill-shaped areas of granite porphyry or coarse-grained dioritic 
phases of the granitic intrusives. Prospectors should give particular 
attention to such areas. 
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Origin. It is thought that in their final stages of intrusion the wide, 
sill-shaped masses of granitic magma thrust and shoved aside the country 
rock, and caused the formation of openings or easily replaceable zones by 
intense fracturing hoth in the country rock and in the nearly consolidated 
intruding rocks. The residual solutions carrying quartz, pyrite, arseno
pyrite, chalcopyrite, and gold from the granitic magma were concentrated 
along these zones. A similar connexion with granitic intrusives for the 
origin of the gold-bearing solutions of the gold quartz deposits of Pre
cambrian age has been assumed for many deposits of this character in 
Canada, and both Moore and Cooke attribute the gold quartz deposits of 
Rice Lake map-area to the latest granite intrusion. However, the known 
mineral association of the deposits of Rice Lake map-area is not typical of 
the gold quartz deposits formed in close association with granitic intrusives, 
but is more typical of those deposits formed under conditions of inter
mediate temperature and pressure at some distance from the granitic 
intrusives. But since the deposits are in the granitic intrusives them
selves, and the fracturing of the granitic rocks took place after they had 
consolidated, it is evident that these particular deposits, if they are asso
ciated with the granitic intrusives, must have been formed at a very late stage 
in the history of the intrusion. 

Some of the quartz veins have been fractured and many of the fracture 
planes are slightly slickensided. The fracturing was followed by recrystal
lization of quartz and sulphides and the filling of the cracks in the sulphides 
with quartz, calcite, iron carbonate, and gold. All the gold seen in the 
polished sections was in this recrystallized quartz or in the gangue material 
filling the cracks in the sulphides. Not enough specimens have been examined 
to determine definitely whether the gold was introduced as free gold after 
the fracturing or resulted from the liberation of gold intergrown with the 
sulphides. In some of the apparently sulphide-free quartz the gold is dis
tributed along very small fractures in the quartz, but may have been concen
trated into thin films by the fracturing. Very often the gold is in fine grains 
irregularly distributed throughout the quartz and shows no evidence of hav
ing been deposited along fracture planes. It is very probable that all the gold 
was introduced with the quartz and sulphides before this later fracturing. 

Extent and Value. Enough work has been done in Rice Lake map-area 
to prove that there are large tonnages of minable quartz along a few of the 
sheared zones, but the average value is too low to make these deposits of 
economic value under present conditions. Stripping on a large number of 
mineral claims proves that other quartz veins exposed are too small and 
irregular in shape to be worked economically, even though they be except
ionally rich. A very noticeable feature about deposits in the granitic 
intrusives is a marked concentration of high-grade gold ore around the ends of 
inclusions along the shear zones; as these inclusions evidently controlled the 
location and continuity of some of the shears in the granitic rocks, future 
mining will probably prove that the size of such deposits is largely controlled 
by the size of the inclusion. Underground development indicates that in 
some cases the outcrops give a fair indication of extent a;;nd values in depth. 
Since the outcrops of the sheared zones are lens-shaped, and the gold-bearing 
quartz in the shears is very irregular in shape and distribution, a great deal 
of expensive exploratory work, combined with systematic assaying, must 
be done to prove the shape, size, and value of each property. 
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COBALTITE PROSPECTS NORTH OF DEER LAKE ON ENGLISH RIVER, WESTERN 
ONTARIO 

Location. In the spring of 1921, cobalt minerals were discovered 
about 15 miles north of Deer lake on English river. At that time, and in 
the autumn of the same year, several mineral claims were staked and some 
prospecting work was done. Mr. E. J. McMurray, of Winnipeg, sent samples 
of the cobalt minerals to the Mines Branch, Ottawa, for analysis and 
furnished the writer with information concerning the location of the claims. 
They are about 65 miles by canoe from Minaki which is a little over 100 
miles east of Winnipeg, on the Canadian National railway. The route is 
down Winnipeg river from Minaki to the junction of English river, up 
English river to near the east end of Deer lake, then north across a series 
of five small lakes which are connected by a small river. There are six 
portages on the route, the longest of which is slightly over half a mile. 
With a good guide the canoe trip to the claims can be made easily in two 
days, and the return trip in It days. 

Glacis/ dr/Tt, 

~ 
~ 

Biocit.e and 
Ju:Jrnb/~ndc schist 

Cobalcit:c zone 

~ 
~ 
GroniC8 

Figure ll. Cobaltite prospects north o£ Deer lake, English river, western Ontario. 

F"'! 

General Geology. The country north of Deer lake is fairly rough, 
many of the hills rising over 500 feet above thP- lake. Some of the hills are 
heavily wooded with good timber, but in the vicinity of the cobalt claims 
all the timber has been burned and the rocks are exceptionally well exposed. 

The rocks exposed along the route from Minaki to the cobalt claims 
are massive, pink granite and granite gneiss with many small schist inclus
ions and a few long, narrow bands of fairly basic schists. The rocks exposed 
on the cobalt claims are black or dark grey biotite schist and dioritic 
gneiss intruded by pink granite. Some of the biotite gneiss resembles 
gneisses in Rice Lake map-area thought to be of sedimentary origin, but 
the thin sections of this gneiss show abundant oligoclase-andesine, horn
blende, and less amounts of quartz and biotite. The biotite schist is 
associated with hornblende or diorite gneiss of undoubted igneous origin, 
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and it is very probable that these dark-coloured rocks represent metamor
phosed igneous rock of basic or intermediate composition. These schists 
are cut by granite, aplite, and pegmatite dykes, and in places a typical 
lit-par-lit gneiss is developed. Massive, pink granite outcrops for con
siderable distances north and south of the claims. 

Along the south contact of the basic schist, a garnet-rich band, about 
8 feet wide, is impregnated with cobalt and copper minerals. In places 
this band consists of dark red garnets and quartz with a small amount of 
chalcopyrite. The workings along it show black garnet schist impregoated 
with small lenses and thin bands of cobaltite and chalcopyrite, with minor 
amounts of pyrite, pyrrhotite, magnetite, and covellite. No band or 
lens of garnetiferous rock is large enough to be a profitable source of abrasive. 
A specimen weighing 16 pounds, analysed by the Mines Branch, contained 
18 ·56 per cent metallic cobalt and 30 ·01 per cent of insoluble rock material. 
Under the microscope, a thin section of lean sulphide ore shows the import
ant gangue minerals to be quartz, garnet, feldspar, bio~ite, and horn
blende. All these minerals are badly decomposed or fractured and the 
fracture planes are filled with chlorite, sericite, and sulphides. The 
relation of the sulphides to the gangue minerals, and the occurrence of the 
sulphides in lenses or thin tabular bands in the schists, suggest that the 
sulphides have been concentrated or introduced later, possibly by solutions 
from the pink granitic magma. 

V. Dolmage, who examined polished sections of these ores, describes 
the minerals as follows: 

"The cobaltite occurs in small crystals -h to t of an inch in diameter 
thickly scattered throughout the gangue. The pyrite occurs partly 
in the same manner, but also as veinlets lying between the cobaltite 
grains and also in many cases cutting them, which show it to be in 
part later than the cobaltite. The pyrite is very impure, contail}ing 
streaks that are very slightly darker than the pyrite, but, except for 
being slightly more easily attacked by acid, are similar to the pyrite 
in every other respect. 

In the cobaltite and occasionally in the pyrite are small round and 
oval particles of a softer, dark grey mineral. The particles are so small 
as to be visible only under a medium high magnification. In many of 
them are minute blades of a mineral which is whiter than the cobaltite, and 
in several were seen a partly translucent mineral which transmits a greenish 
ray. On applying the usual etching reagents negative results were obtained 
with all but potassium cyanide and potassium hydroxide. With the 
former the mineral became quickly iridescent and remained a brown 
colour. With the potassium hydroxide it was quickly blackened and 
etched. The mineral which nearest answers this description is pyrargyrite, 
but as the assay shows no silver and as pyrargyite is the sulph-antimonide 
of silver it is not possible that this mineral is pyrargyite. The assays give 
traces of nickel which, together with the greenish transparent mineral seen 
in some of these particles, suggests that it is a nickel mineral. Its associa
tion with cobaltite would also suggest a nickel mineral, but its behaviour 
with etching reagents does not correspond with any of the nickel minerals 
listed in the tables." 
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Assays and partial a;nalyses by the :Mines Branch, of two average 
samples taken across 8 feet of the mineralized zone, gave the following 
results: 

No. of sample Joz. Troy per ton of 2,000 

I 

lbs. 

Gold Silver 
---
340A ........ . . . . ..... . .. . . None None 
-

I 340B ...... . . . . . . . . . . . . ... ..... None None 

340A. From pit near camp o.od n.bout halfway up hill. 
340B. From pit one-quarter mile west of camp. 

Per cent 

Cobalt Nickel Copper 

2·16 trace 0·10 

trace trace 0·87 

At a few places glacial erosion failed to remove all the weathered 
cobalt minerals, and small specks of cobalt bloom (erythrite) are abundant 
at some places along the 11:arnet zone. Glacial erosion was evidently 
slight along the south side of the hill .near the camp, for there is a big 
talus slope at the foot of this hill and at several places in the badly weathered 
sulphide zone along the face of the hill excellent specimens of erythrite, 
with some annabergite, are found. It was these minerals which first 
attract ed the prospect ors' attention. In prospecting the black and dark 
grey schists-especially garnetiferous zones near the pink granite con
tacts-should be examined carefully for small specks of cobalt bloom or for 
the fresh sulphides. The garnet zone along which the few pits have 
already been sunk should be prospected to the west for abundant sulphides. 
Prospecting is difficult because the weathered surfaces of the sulphides and 
the black schists are almost identical in colour, but the specks of cobalt 
bloom are a good indication. 

f 

CLAY DEPOSITS, DEER (PUNK) ISLAND, LAKE WINNIPEG 

Large deposits of kaolin having been reported on Punk island, lake 
Winnipeg, Joseph Keele suggested a visit t o this locality. None of the 
local residents kn ew much about the location of this reported deposit. 
The large island, named Punk island on the map, is locally known as Deer 
island, and the two small islands to the south, named Deer islands on the 
map, are locally known as Big Punk and Little Punic. The northwest 
shore of Deer island (Punk island on the map) and, in more detail, the area 
northeast for over 2 miles from the old sawmill, were examined. The deposits 
had evidently been examined before, as a number of small tunnels had been 
dug along the shore. 

The water is shallow within several hundred feet of the shore, and a 
long wharf would have to be built to load the clay on barges to be towed to 
Selkirk, about 80 miles to the south. The waves are rapidly undercutting 
the soft sa;ndstone and shale. The many red-staihed sandstone boulders 
on the beach probably represent original hard lumps in the sandstone. 
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In places at the foot of the bluffs there is considerable talm. 'I he best 
exposed section is about 2 miles northeast of the sawmill and is as follows, 
from the top downwards. 

Red sandstone and grey limestone..... . . . . . . . . . . . ... . . . ...... . .. . 
Light, greenish-yellow cl£1y, with rusty spots and p~rticles of white kaolin. Sample No. 

~! ....................................... . 
Soft sandstone. .. . . . . .. . . . . . . . .. . 
Grey shale, partly weathered. Sample No. 782 ..... . ..... . .... . 
Blue clay and white sand. Sample No. 783... . ....... . . . ..... . 
Grey shale, partly weathered. Rnmple :\To. 783 ... 
White, friable sandstone in places slightly cemented ........ .. ... . 

Feet 
5 

5 
1} 
2} 

f\ 
10 

4 

These several beds vary greatly in thickness within short distances. 
About lt miles southwest of the above section, where sample No. 784 was 
collected, there is only 6 or 8 feet of shale or sandy shale exposed, with 
white sandstone above and helow. The beds are nearly horizontal or dip 
slightly to the southwest. They are coloured as Cambro-Silurian on the 
map of lake Winnipeg prepared by Tyrrell and Dowling and are described 
under the Winnipeg sandstone and shales belonging to the Trenton.1 

Fossils are scarce and poorly pret>erved and there is no definite evidence 
as to their age, but they are undoubtedly early Ordovician, possibly cor
responding to the Potsdam sandstone of the St. Lawrence and Ottawa 
valleys. 

Most of the sediments exposed along the northwest shore of Deer 
island are so badly weathered that they crumble in the hand and can 
readily be shovelled like unconsolidated clays; However, at many other 
places along la.ke Winnipeg the exposed sandstone and shale are firm and 
show no e'Vide'nce of post-glacial weathering. The exposures on Deer 
island are of especial interest because they must be remnants of the pre
glacial regolith not destroyed by glacial erosion. The drumlins and glacial 
strire on the islands in lake Winnipeg and on the mainland to the west 
indicate that the last ice-sheet moved south; east of lake Winnipeg the ice 
moved southwest and glacial erosion was very intense. Along the bound
ary between the large ice-sheet to the west and the southwest-moving 
ice-sheet to the east there would be a zone where glacial scour might not be 
intense and the location and the presence of preglacially weathered rocks 
on Deer island suggest that it lay in this zone, and thus escaped the intense 
glacial scour characteristic of the area to the east of lake Winnipeg. 

Very little kaolin was seen in any part of the section examined. A 
few thin lenses of white, sticky clay, probably kaolin, were noted along the 
contacts between harder sandy and limy layers in the shales, or around 
what appeared to be concretions. None of the lenses or layers seen were 
large enough to be of economic importance. However, there is available 
a large tonnage of clay similar to the four samples which have been tested 
by Keele, who has furnished the following data about their physical proper
ties and economic value. 

•Dowling, D. B., "Geology of the West Shore and Islands of Lake Winnipeg," Geol. Surv.; 
Can., vol. XI, pt. F, 1900, p. 60 F. 
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"Results of Physical Tests 

"Wet Moulded. No. 781 required 21 per cent of water to make it 
workable in the plastic state. It is rather stiff when moist, and has a 
gritty texture, but would work well through a hollow die. 

No. 782 was prepared by grinding to pass a 10-mesh screen. It 
required 24 per cent of water, and works rather stiff but has good plasticity. 

No. 783 when ground required 20 per cent of water, and works up 
into a very s~iff but plastic mass. Considerable power would be needed 
to push it through a hollow ware die, but it would work satisfactorily for 
making stiff mud brick. 

No. 784 required 18 per cent of water and works easily into a plastic 
mass. It is very sandy but would :flow readily through a hollow die. 

The drying qualities of all the clays are good, and bricks made from 
them would probably stand fast drying in an artificially heated dryer. 

The following results were obtained in burning: 

010 06 03 
Per cent 

No. drying Per cent Per cent Per cent Per cent Per cent \ Per cent Colour 
shrinkage fire absorpt- fire absorpt- fire absorpt-

shrinkage ion shrinkage !On shrinkage 1on 

781 6 0 12 2 7 2·5 7 Strong red 
782 6 2 12 4 7 5 6 Brownish buff 
783 7 2 12 4 7 5 5 Light to dark 

red 
784 5 0 11 0 9 0·5 8 Red to dark red 

All the clays except 784 were overfired and vesicular when fired to 
cone 1, and all of them fused at cone 5. 

Dry Press Test. Two of the samples, Nos. 782 and 783, were made 
up into semi-dry pressed bricklets and burned to cone 03. They showed a 
water absorption of 8 and 11 per cent respectively at that temperature. 
The red colours of the burned brick were fairly good, but white specks, 
due to the kaolin particles, appear on the faces. No. 782 made the best 
bricklet, but neither of the samples could be called good dry press brick. 
They were rather friable and crumbled at the edges, because there was not a 
good fused bond between the clay particles. 

JI ollow Building Block. Some small, hollow blocks were made up by 
the plastic process in a hand press, and burned to different temperatures, 
but only sample 783 from the 6 and 10-foot beds was tested. The burned 
specimens were very fair examples of hollow tile; even those burned at 
cone 010 were hard. 
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Summary of Tests. The above clays appear to be best suited to the 
manufacture of common building and face brick made by the stiff mud or 
wire-cut process. The bricks are hard and dense, and the burned colours 
are good. The best results would probably be obtained by a mixture of 
the clays, or shales, and the whole section, except the sandstone and thin 
limestone beds, could be worked together. The mixture of clays would 
also work well for the manufacture of building blocks and hard burned 
fireproofing. The clays have certain good qualities to recommend them, 
such as good working and drying properties, and low shrinkages; and 
are capable of being burned for hard structural wares at comparatively 
low temperatures. In this respect they are better than any of the clays 
known in the vicinity of Winnipeg. 

They are not recommended for dry press face brick, but they will 
make good rough surface face brick by the plastic process. 

They do not seem to be vitrifying clays, because on approaching the 
point at which vitrification ought to take place, the clays begin to bloat 
and become vesicular in structure. Hence they are not recommended for 
the manufacture of paving block or sewer pipe." 

List of Surveyed Mineral Claims in Rice Lake Map-area, Shown 
on Map 1992 Accompanying This Report 

I I I 

Lot Group Township Range Name of claim 

86 174 25 12 Ad aline 
41 124 23 13 Alice 
39 174 24 13 AliBaba 
11 124 24 13 Annex 

130 124 23 13 Arkley Fl 
48 124 24 13 Augustina 
33 174 24 13 Aunt Lizzie Fractional 
38 174 24 13 Battery 
36 174 24 13 Bay ton Fractional 
69 174 25 12 Bear 
54 124 23 14 Bella 
74 174 24 13 Bella 
50 174 24 13 Bellevue Fractional 
66 124 24 13 Big 4 Fractional 
91 124 24 13 Big Rice Lake No. 1 
91 174 24 12 Black Bear 
37 124 23 14 Black Bess 
28 124 23 13 Black Fox 
9 174 23 14 Bluebell 

64 174 25 12 Bonnet 
213 124 23 14 Boulder 

50 124 23 14 Brooklyn 
5G 124 23 14 Brooklyn Fractional 

147 124 23 14 Bruce 
149 124 23 14 Bruce Fractional 
148 124 23 14 Bruce No.2 
31 124 23 14 Bull Moose 

144 124 23 14 Canada 
46 174 24 13 Captain 

6 124 24 13 Cartwright 
145 124 23 14 Casey No.1 
16 174 23 14 Chackawana Fractional 
25 175 23 14 Chicamon 

62586-6 
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List of Surveyed Mineral Claims in Rice Lake Map-area, Shown 
on Map 1992 Accompanying This Report-Continued 

Lot Group Township Range N:.rae of clAim 
--- -. -

71 174 24 12 Clark 
77 174 2.5 12 Clinton 
81 174 25 12 Clinton Fractional 
78 174 25 12 Clinton ~o. 1 
83 174 25 12 Clinton No.2 
31 174 24 13 Colla Fractional 
15 174 23 14 Columbia 
20 124 24 13 Combine 

142 124 23 14 Commonwealth 
141 124 23 14 Commonwealth Fractional 
26 174 23 14 Contact 
54 174 24 13 Corbet 
82 124 23 13 Crescent 
51 124 23 14 Curtiss Fractional 

135 ··· · · ...... 24 13 Cypress 
13 124 24 13 De Luxe 
57 174 24 13 Devlin Fractional 
56 174 21 13 Diana 
59 174 24 12 Ditchling 
37 171 24 13 Dorothy Fractional 
93 124 23 13 Eagle 
(fi 174 25 12 Early Fall 
75 174 24 13 Early Spring 
70 174 24 13 Electra 
32 174 24 13 Elizabeth 

198 124 23 13 Elizabeth 
8 124 24 13 Emma 

84 · ······ 23 13 Fisher 
84 174 25 12 Ford 

5 124 24 13 Gabrielle 
34 174 24 13 General Fractional 

129 124 23 13 Gilbert 
67 124 24 13 Gladonna Fractional 
29 124 23 13 G len roy 
96 124 24 13 Gold Canyon 
64 ... . ... 24 13 Gold Cup 
65 .... . .... 23 1" .; Gold Cup No. 2 Fractional 

132 124 23 1:l Gold Dollar 
72 124 24 14 Gold Dyke 
44 124 24 1~ Golden Gimli 
87 124 23 13 Golden Rockett 
23 124 23 13 Golden Rod 
53 124 23 14 Golden Vein 
7 124 24 13 Goldfield 

105 124 24 13 Gold Link 
18 174 23 14 Gold Pan 
20 174 23 14 Gold Pan Fractional 
89 124 23 13 Gold Pick 
89 174 25 12 Gold Pin 
14 174 23 H Gold Plate 
19 174 23 14 Gold Seal 
55 124 23 14 Gold Seat Fractional 

211 124 23 13 Gordie Fractional 
82 174 25 12 Handsome 

214 124 23 ];"! Hidal 
20 174 24 1~ R idden Treasure 
16 124 24 13 Hilma 
17 124 24 13 Hilma No.1 
18 124 24 13 Hilma No.2 
33 124 23 14 Hudson 
45 124 24 13 Island Fractional 
57 124 23 14 J.N.D. Fractional 
92 124 23 14 Johanna 
36 124 23 14 Josephine 
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List of Surveyed Mineral Claims in Rice Lake Map-area, Shown 
on Map 1992 Accompanyin~ This Report-Continued 

Lot Group Township Range Name of claim 

24 124 23 14 Josephine Fractional 
24 174 23 13 Jumbo 
15 124 24 13 Jumping Cat 
49 174 24 13 Katie Fractional 
17 174 23 14 Kootenay 
98 124 23 14 Lady Helen 
97 124 23 14 Lady Jessie 
99 124 23 14 Lady May 

136 ........ 24 13 Lenora 
62 174 25 12 Leo 
28 174 24 13 Leopoldine Maria 

128 124 23 13 Lexie 
47 174 24 13 Little .Jack 
60 ..... 23 13 Little Jack Fractional 

208 124 24 14 Lizzie 
61 174 25 12 Lookout 

210 124 24 14 Lost 
35 174 24 13 Lost Fractional 
52 124 23 14 Lucky Strike 
41 174 24 13 Luleo 
48 174 24 13 Luleo Annex 
52 174 24 13 Luleo Fractional 
72 174 24 13 Luleo May 
44 174 24 13 Luleo No.1 
42 174 24 13 Luleo No.2 
43 174 24 13 Luleo No.3 
87 174 24 12 )ladaline 

215 124 23 13 Maria 
197 124 23 13 Marshall 
133 124 23 13 Martin 
35 124 23 14 Mildred 
85 174 25 12 Miller 
14 124 24 13 Mite Fractional 

139 124 23 14 Monarch 
43 124 23 14 Moneta 

199 124 23 13 Mons 
10 171 23 14 Moose 

100 124 23 14 :Woose Fractional 
12 174 23 14 Moose Horn 
32 124 23 l4 Morning 
55 174 24 13 Nancy 
27 174 23 14 Nevada 
34 124 23 14 )Jew York 
21 124 23 l4 Ode lias 
92 174 25 12 O.K.A. 
27 124 23 l" •> Old Baldy 
25 124 23 14 Olive Fractional 

146 124 23 14 Ott:J.wa 
39 124 24 13 Outlook 
75 ....... 23 13 Palm Reach 
88 174 25 12 Panama 
30 124 23 14 Pan Fractional 
26 124 2.3 14 Pan Fractional No.2 

131 124 23 13 Paystreak 
201 124 23 13 Pendennis 

23 174 23 13 Pilot 
51 174 24 13 Pine Ridge No.2 

127 124 23 13 Proctor 
47 124 24 13 Rachel 
63 ······· ..... 23 11 Randall 
22 124 23 14 Ranger 
19 124 24 13 Rebecca 
73 174 24 13 Revealed Treasure 
38 124 23 14 Rex 
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List of Surveyed Mineral Claims in Rice Lake Map-area, Shown on 
Map 1992 Accompanying, This Report-Concluded 

Lot Group Township Ra.nge Name of claim 

21 174 23 14 Roland 
30 174 24 13 Rook Fractional 
12A 124 24 13 Ross Fractional 
12 124 24 13 Ross Fractional, north 200 feet of 

137 ············ 24 13 Run a 
46 124 24 13 San Antonio 
88 124 23 13 Sandstone 
42 124 24 14 Saxton 
8 174 23 14 Saxton 
9 124 24 13 Scarabe 

143 124 23 14 September Morn 
200 124 23 13 Sesame 
58 174 24 13 Seventy Cents Fra.ctional 
45 174 24 13 Sinba.d 
59 ··········· 24 13 Smyrna 
62 ··········· 23 14 Snowstorm 
90 124 23 13 Snowstorm No. 2 

154 124 23 13 Spruce 
66 174 25 12 Stedfa.st 
11 174 23 14 Sunbeam 
22 174 23 14 Sunlight 
13 174 23 14 Surprise 
53 174 24 13 Sussex 

207 124 24 14 Sybil 
209 124 24 14 Tait 
81 ..... .. 23 13 Talisman 

202 124 23 13 Tar 
74 124 23 14 Telena 
49 124 23 14 Thistle 
63 174 24 13 Thunder 
95 124 24 13 Tiaris 
76 ........... 23 13 Townsite No. 1 
77 ........ 23 13 Townsite No.2 
78 ...... .. ... 23 13 Townsite No.3 
79 ....... 23 13 Townsite No.4 
68 174 25 12 Trail 
40 174 25 11 Van lor 
65 174 25 12 Venture 
76 174 24 13 Viceroy 

165 124 24 13 Victoria 
140 124 23 14 Washington 

10 124 24 13 West Scarabe 
80 174 25 12 -Winsome 
83 ····· .. ..... 2.1 13 Wolf 
85 124 23 13 Wolf Fractional 
79 174 "24 13 Wonderful 
90 174 24 12 Wonderful Star 
60 174 24 12 Woods Lake 
86 124 23 13 Yankee Girl 

194 124 24 13 Yuk 
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A. Acid bombs in r>yroclastic rock, Ord claim. (P:tge 12.) 

D. )[issi conglomerate, Beaverdam Jake, showing dip slope, (Page 14.) 

625813-7 

PJ,AT£ 1 
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Pun: II 

A. Mandy mine from across Schist lake. (Page 26.) 

B. Barge with Mandy ore at Cumberland lake. (Page 27.) 
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A. FlinAon cnmp. September, 1022. (T'ngc 0:0.) 

13. F li nAon, showing No. 2 sh nft with horse of ::;rccn>tonc to tl>c left. (Pn::::c 33.1 

62586- 8 
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A. Selkirk mine from fire patrol to<ver :tbout one-h:.lf mile northcMt of the mill. This photo
graph 5hows the typical even sl<ylinc, the chara<:te r of the woods, and the hummocky 
suri:tcc oi areas underlain by granitic intrusives. \Page 48 .) 

D. Silver falls on Wanipigow river about 6 miles e:tst of Wanipigow lake nod 2 miles from Selkirk 
mine. Drop about 40 feet. Shows typical glaciated ou tcrop of andesitic lava dipping to 
the north. (Page 50.) 
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Pr.ATE V 

A. Pillow lava I m-ile easl of the east end of Rice lake, and alon;! the base of a thic~< basalt A ow. 
(Pages 50, 51.) 

B. Tuffaceous sediments about I mile cast of the cast end of Rice lake and 200 feet south of the 
pillow lava of Plate VA. Shows large bombs squeezed into lenocs. (P;\ge 53.). 
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PLATE VI 

A. A Large boulder· of gr:tnite in'' rillnw IJ.v:1 f\nw :1.lon.~ tho fnce of the st.e~~ bill >tnd :1.hout l,OCO 
feet. north elf the ~bnitoba Go,·crnment cnllin, Hcd Hiee lake. (Pn.gc .51.) 

13. Typical outnop of biotite 'chio;t ,howino: the pcnctr;\t.inn of p;r·:~nitc n 1 on~ foliMion planes, sonth 
~hor0 of Dig Clcn.rwHt<'l' hlkc. (P:\ge 5-L; 
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