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Geology and Mineral Deposits of a Part of 
Southeastern Manitoba 

CHAPTER I 

GENERAL CHARACTER OF THE DISTRICT 

INTRODUCTION 

The part of southeastern Manitoba described in this report lies east 
and southeast of the south end of lake Winnipeg. It extends from a line 
from the mouth of Winnipeg river southeast to Lake of the Woods, north 
to latitude 51° 15'. Within this area of some 45,000 square miles, a 
variety of mineral deposits are known; they include the gold-bearing 
quartz veins of Beresford-Rice Lakes area in the basins of Manigotagan 
and Wanipigow rivers, the copper-nickel sulphide bodies along Oiseau and 
Maskwa rivers, and the tin and lithium deposits in pegmatite dykes along 
Winnipeg and Oiseau rivers. Mineral discovereies have also been made 
at other localities, including West Hawk, Little Bear, and Cat Lakes areas, 
but in these areas no extensive developments have yet been undertaken on 
the mineral prospects so far found. 

The bedrock of the district is Precambrian in age and is divisible into 
two major groups, the older consisting of sediments and lavas and the 
younger of granite and related, deep-seated intrusives. To date the most 
promising mineral deposits have been found within the older group of 
volcanic and sedimentary strata, the large surrounding areas of granite 
being, so far as is known, barren or practically barren of commercially 
valuable minerals. The belt of pre-granite rocks, and hence the promising 
prospecting ground, of Beresford-Rice Lakes area, is approximately 60 miles 
long and varies in width from 1 mile to 15 miles. In this area free gold 
is widely distributed and underground work has been done on siocteen gold 
occurrences. During the summer of 19'29, three of these gold deposits were 
being actively explored underground. The deepest workings are on the 
950-foot level of the San Antonio deposit. The first gold production was 
from the Gold Pan deposit in 1916, when a small, high-grade shoot was 
mined. In 1923 and 1924 the Selkirk deposit produced some gold, and here 
underground work was carried to the 525-foot level. The only deposit at 
present producing is the Central Manitoba, where a 150-ton mill was built 
in 1927, and according to the annual report of this company, the production 
for the twelve-month period prior to April 30, 1929, was $509,356.79 in 
bullion extracted from 52,659 tons of ore. This deposit has produced over 
$1,750,000 in gold. 
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Figure 1. Index map of a part of southeastern Manitoba showing (by diagonal ruling) 

principal areas of Precambrian volcanic and sedimentary rocks. 
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The belts of pre-granite rocks, and, therefore, the prospecting ground, 
along Oiseau and Maskwa rivers are considerably smaller than the Beres
ford-Rice Lakes area, the Oiseau area being about 35 miles long and from 
2 to 20 miles wide, and the Maskwa area being only 8 miles long and 
5 miles across at its widest point. Considerable surface stripping and some 
diamond drilling have been done on five copper and copper-nickel sulphide 
bodies in Oiseau River area and on one eopper-nickel deposit in Maskwa 
area. Attempts were made during the summer of 1929 to explore under
ground two tin-bearing pegmatite bodies in the vicinity of Shatford and 
Bernie lakes, Oiseau River area. A lithium-bearing pegmatite south of 
Winnipeg river and about 8 miles east of Pointe du Bois has been opened 
by surface stripping and a small quantity of lithium ore has been quarried 
and shipped from this deposit. 

Although the transcontinental lines of both the Canadian Pacific and 
the Canadian National railways cross southeast Manitoba, the mineral 
deposits are not close to these lines or their northward branches. The 
various deposits may be reached from the railways by hydroplane or in 
summer by canoe along the water routes and in winter by sleigh across 
the frozen lakes and swamps. All heavy equipment and supplies for the 
year must be taken in during the winter months. Great Falls and Pointe 
du Bois are at present the starting points of the winter roads to the various 
properties. In summer the gold deposits of Beresford-Rice Lakes area can 
be reached in from one to two days travelling via Riverton across lake 
Winnipeg and up W anipigow river by motor boat, thence by small motor 
boats and motor road to Long lake. Most parts of Oiseau River area can 
be reached in one day by motor boat and canoe, either from Lac du Bonnet 
or Pointe du Bois. The Maskwa River area can be reached in a day from 
Pine Falls, provided the water is not too low in Maskwa river. All these 
routes have quite a number of short portages. 

The object of the present report is to present the geological and 
economic results of investigations made in the region and it is hoped that 
the information given will be useful to prospectors searching for new 
deposits and to operators exploring the deposits already known. It is to 
be expected that new mineral deposits will be discovered in the district 
from time to time and that new facts bearing on the structure of the rocks 
and mode of OC<?urrence of the ore deposits will be noted as new deposits 
are discovered and as the deposits already known are developed to greater 
depth. 

The report is based on field investigations carried out by the author 
during the seasons of 1922, 1923, 1924, 1926, and 1929. C. H. Stockwell 
in 1926 and 1927 made a special study of the lithium-bearing pegmatites 
and the account of these bodies is based, in part, on a manuscript report 
prepared by him. The gold deposits of Rice and Beresford Lakes area 
were studied during the seasons of 1922, 1923, and 1926, and the copper
nickel sulphide bodies of Oiseau and Maskwa Rivers area during 1924. 
The summer of 1929 was spent revising the geology of the more important 
mineral deposits and in mapping in detail the Wadhope area (Map 280A) 
of 48 square miles between Long and Beresford lakes, wherein a number of 
promising gold deposits are situated. 
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It is with pleasure that the author acknowledges his indebtedness to 
the officials of the various mining companies, prospectors, and others 
interested in the district for many courtesies extended during the field 
investigations. 

Some of the canoe routes of southeastern Manitoba were explored 
geologically by J. B. Tyrrell in 1891, and a general description of the 
geology of the area was published in the Annual Report of the Geological 
Survey for 1900. Following the discovery of gold along the north shore of 
Riee lake, E. S. Moore, in 1912, examined and reported upon this district. 
Commencing in 1916, the region has been annually entered by various 
investigators. The following is a list of the more important reports and 
papers dealing with the geology and mineral deposits of the district. 

1900. Tyrrell, J.B., and Dowling, D. B.: "East Shore of Lake Winnipeg"; Geol. 
Surv., Canada, Sum. Rept. 1900, pt. G., pp. 64-67 and 72-77. 

1912. Moore, E. S.: " Region East of the South End of Lake Winnipeg "; Geol. 
Surv., Canada, Sum. Rept. 1912, pp. 262-270. 

1913. Wallace, R. C.: "The Rice Lake Gold District of Manitoba"; Trans. Can. 
Min. Inst., vol. XVI, pp. 538-44. 

1916. Dresser, J. A.: "Gold-bearing District of Southeastern Manitoba"; Geol. Surv., 
Canada, Sum. Rept. 1916, pp. 169-175. 

DeLury, J. S.: "The Manigotagan Gold District, Manitoba"; Can. Min. 
Jour., vol. 37, pp. 362-64. 

Wallace, R. C.: "Area between Red River and Eastern Boundary of Manitoba 
and between Winnipeg River and the National Transcontinental Railway "; 
Geol. Surv., Canada, Sum. Rept. 1916, pp. 175-178. 

1917. Bruce, E. L.: "Molybdenite near Falcon Lake, Manitoba"; Geol. Surv., 
Canada, Sum. Rept. 1917, pt. D, pp. 22-25. 

De Lury, J. S.: "Molybdenite at Falcon Lake, Manitoba"; Can. Min. Jour., 
vol. 38, pp. 460-62 (Dec., 1917). 

Marshall, J. R.: "Gold-bearing District of Southeastern Manitoba"; Geol. 
Surv., Canada, Sum. Rept. 1917, pt. D, pp. 17-21. 

Marshall, J . R.: "Star Lake Area, Mamtoba "; Geol. Surv., Canada, Sum. 
Rept. 1917, pt. D, pp. 21-22. 

1918. Bruce, E. L.: "Gold-quartz Veins and Scheelite Deposits of Southeastem 
Manitoba"; Geol. Surv., Canada, Sum. Rept. 1918, pt. D, pp. 11-15. 

DeLury, J. S.: "Tungsten Ore Deposits near Falcon Lake, Manitoba"; Can. 
Min. Jour., vol. 39, pp. 186-188 (June, 1918). 

1919. DeLury, J. S.: "Some Economic Aspects of the Falcon Lake District, Mani
toba"; Trans. Can. Inst. Min. and Met., vol. 22, pp. 320-328 (1919). 

1920. Colony, R. J.: "A Norite of the Sudbury Type in Manitoba"; Bull. Can. 
Inst. Min. and Met., pp. 862-872 (Nov., 1920). 

DeLury, J. S.: "Mineral Prospects in Southeastem Manitoba"; Man. Bull. 
(Dec., 1920). 

McCann, W. S.: "The Maskwa River Copper-Nickel Deposits, Southeastem 
Manitoba"; Geol. Surv., Canada, Sum. Rept. 1920, pt. C, pp. 19-29. 

1921. Cooke, H. C.: "Geology and Mineral Resources of Rice Lake and Oiseau 
River Areas, Manitoba"; Geol. Surv., Canada, Sum. Rept. 1921, pt. C, 
pp. 1-36. 

1922. Wright, J. F.: "Rice Lake Map-area, Southeastern Manitoba"; Geol. Surv., 
Canada, Sum. Rept. 1922, pt. C, pp. 45-82. 

1923. Burwash, E. M.: "Geology of Manitoba-Ontario Boundary, Winnipeg River 
to Bloodvein River"; Ont. Dept. of Mines, vol. XXXII, pt. II, pp. 1-48. 

Wright, J. F.: "Geology and Mineral Prospects of the Northern Part of 
Beresford Lake Map-area, Southeastem Manitoba"; Geol. Surv., Canada, 
Sum. Rept. 1923, pt. B, pp. 86-104. 

1924. Wright, J. F.: " Geology and Mineral Deposits of Oiseau River Map-area, 
Manitoba"; Geol. Surv., Canada, Sum. Rept. 1924, pt. B, pp. 51-104. 
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1926. 

1927. 

1928. 

1929. 

1930. 
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Wentworth, H. A.: "Recent Mining Developments in the Central Manitoba 
Mining District"; Bull. Can. Inst. Min. and Met., No. 162, pp. 941-51 
(Sept., 1925). 

Wright, J. F.: "Oiseau and Maskwa Copper and Copper-nickel Deposits, 
Southeastem Manitoba "; Trans. Can. Inst. Min. and Met., vol. 28, pp. 
220-231 (1925). 

Wrigh~, .J. F.:. "9eology and Mineral Deposits of the East-Central Manitoba 
.Mmmg D1st:;ict "; Trans. <;:an. Inst. Min. and Met., vol. 28, pp. 311-29. 

Wnght, J. F .: Some Geolog1ca.l Notes on the East-Central Manitoba Gold 
Area"; Can. Min. Jour., vol. 46, pp. 91-95. 

DeLury, J. S.: Pegma.tites of Southea.st Manitoba."; Can. Min. Jour., vol. 47, 
pp. 695-696. 

DeLury, J. S.: "The Mineral Resources of Southea.stern Manitoba"; Bull. 
Indus. Dev. Board of Man., pp. 1-37. 

Gilbert, Geoffrey: " Gammon River Area and Ricks.by Lake Schist Belt, 
District of Kenora (Patricia Portion)"; Ont. Dept. of Mines, vol. XXXVI, 
pt. III, pp. 73-84 (1927). 

Wallace, R. C. : "The Mineral Resources of Manitoba"; Bull. Indus. Dev. 
Board of Man., pp. 1-56. 

Wallace, R. C. : "Copper-Zinc and Gold Mineralization in Manitoba"; Trans. 
Can. Inst. Min. and Met., vol. 31, pp. 42-56. 

Wright, J. F.: "Gold, Copper-Nickel, and Tin Deposits of Southeast Mani
toba"; Geol. Surv., Canada, Sum. Rept. 1929, pt. B, pp. 136-171. 

Derry, Duncan R.: "Tin-bearing Pegm11.tites in Eastern Manitoba "; Econ. 
Geol., vol. .:XXV, No. 2, pp. 145-159 (March-April, 1930). 

DeLury, J. S., and Cole, Geo. E.: "First Annual Report on Mines and Min
.era.ls"; Man. Dept. Mines and Nat. Res., vol. l, pp. 101-119, 142-149 (1928). 

Wright, J. F.: "Tin, Lithium, and Beryllium Deposits of Southeast Manitoba"; 
Can. Min. Jour., vol. 51, pp. 515-517 (May, 1930). 

PHYSICAL FEATURES 

The part of southeastern Manitoba described in this report is within 
the Canadian Shield, just east of the junction of the Canadian Shield with 
the Manitoba lowlands division of the Great Plains physiographic prov
ince. The Manitoba lowlands are underlain by nearly horizontal, early 
Palreozoic strata, which along their eastern edge overlap the Precambrian 
complexly folded formations and the deep-seated intrusive rocks of the 
Canadian Shield area. The surface of the Manitoba lowlands and the 
adjoining part of the Shield is, in general, flat. But although the surface of 
the Shield is plain-like in general appearance, in detail it is hummocky, due 
to numerous, low ridges of about the same height and intervening swampy 
depressions. From near the Manitoba-Ontario boundary, the hummocky, 
yet plain-like surface falls westward and southwestward towards lake 
Winnipeg and Winnipeg river at an average rate of about 8 feet a mile, 
and along the east shore of lake Winnipeg and southwest of Winnipeg river 
the westward-sloping surface passes under the early Palreozofo sediments. 
The few areas of Precambrian rocks outcropping to the west like islands 
within the area of Palreozoic strata, suggest that the general character of 
the surface of Precambrian rocks beneath the Palreozoic strata is some
what like the surface east of lake vVinnipeg. The, in general, even, west
ward-sloping surface of the Shield truncates various rocks and structures, 
and is a remnant of a peneplain. 

The elevation of the surface of the Canadian Shield at its junction 
with the Palreozoic strata along the east shore of lake Winnipeg, is approxi
mately 720 feet above sea-level. Eastward the elevation of this surface 
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gradually increases to from 1,100 to 1,200 feet along the Manitoba-Ontario 
boundary line some 50 to 60 miles east of lake Winnipeg. The average 
elevation of the surface of Beresford-Rice Lakes area is approximately 
1,050 feet above sea-level, the highest elevation noted in the area being 
1,225 feet. In this area the relief is seldom as much as 200 feet, the average 
height of the hill tops above the adjacent vaLley bottom or 1evel of the 
nearby lakes being estimated to be from 50 to 70 feet. In Oiseau River 
and Lac du Bonnet areas, the elevation of lac du Bonnet is 820 feet above 
sea-level and that of Shinewater lake along the Manitoba-Ontario bound
ary is 1,134 feet. The relief in these areas is seldom O¥er 125 feet, the 
average elevation of the hill tops being about 1,0-00 feet above sea-level. 
Adjacent to lake Winnipeg and along Winnipeg river, the average relief 
of the surface is less than in the higher area to the east and north, as 
deposits of stratified clay extend eastward for 20 to 30 miles from lake 
Winnipeg and have partly filled the depressions in this area. An exception 
to this generalization is the small area north of Goldeye lake, 2 miles up 
Wanipigow river from lake Winnipeg, where several round hills rise 180 
feet above the lake level. These hills are conspicuous features for several 
miles away, and a good general view of the surrounding country is obtain
able from their tops. 

The drainage of the district is west and south to lake Winnipeg and 
Winnipeg river, respectively. From north to south the more important 
rivers are the Wanipigow, Manigotagan, Black, Maskwa, and Oiseau. The 
headwaters of Wanipigow, Manigotagan, and Oiseau rivers are in Ontario 
just east of the Manitoba-Ontario boundary and within a short distance 
of each other. Black and Maskwa rivers are wholly in Manitoba and · 
drain the triangular outlined area between Manigotagan and Oiseau rivers. 
These rivers are typical of those of the Canadian Shield in general, con
sisting of smooth flowing stretches separated by rapids and waterfalls. 
The tributary drainage of the rivers of the district is not well developed, 
and many swamps and muskegs are not, or are only partly, drained, and 
a few lakes have no outlet. 

The rivers do not follow well-defined valleys, but flow along depres
sions between rock ridges and drop over waterfalls and rapids from one 
depression to the next lower. Winnipeg river, draining the southern part 
of the district, nowhere along its whole course of 160 miles, from Lake of 
the Woods to lake Winnipeg, follows a well-defined valley, but, instead, 
flows between the rock ridges and from one depression to another in a wind
ing course trending northwest. The profile of the river is not that of a well
graded stream, but consists of a series of nearly flat stretches representing 
lake expansions, and short steep drops at points where the river descends 
by rapids or falls from one basin to the next. Where the river crosses areas 
underlain by granitic rocks the shoreline of the lake expansions is very 
irregular and there are numerous bays; where the country rock is lava or 
sediments, as is the case east of Lamprey falls, the river is narrower and 
flows in a general straight course parallel the strike of the beds. The other 
rivers of the district show features similar to those described for Win
nipeg river, although in the case of the smaller river these features are 
not so noticeable. The absence of well-defined river valleys, the ungraded 



7 

profiles, and the irregular shoreline of lake expansions, indicaite a post
Glacial age for the present drainage lines, although the rivers may in part 
follow pre-Glaicial drainage courses. 

In some parts of the district bedrock is well exposed, whereas in others, 
and especially along the contact between the vaTious formations, outcrops 
are scaroe. In the large areas recently swept by severe forest fires, •as 
east of Red Rice and Long lakes, outcrops are numerous and ridges may 
be nearly bare rock. In areas burnt five or ten yeaTs ago, travel is difficult 
becaus,e of the many windfalls and the thick, second growth jackpine. 
Small spruce swamps are numerous through the district, but only a few 
of these are over a mile across. 

The bedrock topography has been only slightly modified by glacial 
erosion. The trend of the rock ridges and of the drainage courses is closely 
related to the structure and type of ·the underlying bedrock. The surface 
features of 'areas underlain by lavas and sediments with massive, hard beds 
alternating with schistose soft beds markedly ·contrast with the features of 
areas of gran~te of fairly uniform composition and without structural trends. 
Physiographically the district, therefore, naturally falls into divisions whose 
outlines are determined by the distribution of the lavas and sediments 
within the granite. 

The topography of the districts underlain by aLternating beds of 
quartzite and slate or basalt and schistose andesite, and tuff, especially 
areas east of Long lake, west of Moore lake, and along Oiseau river 
from Oiseau lake to lac du Bonnet, is characterized by parallel, east-west 
or northwest-southeast trending ridges separated by steep-walled valleys. 
Sections of thes·e valleys are occupied by streams ·and lakes as illustrated 
by Moore Lake valley, Manigotagan river east of Long lake, or Oiseau 
River valley. The linear feature of the topography is directly related to 
the structure and type of underlying rock, the valleys being parallel to the 
strike of the steeply dipping, thick, resistant beds of quartzite, arkose, 
dacite, or basalt, which form the ridges. Schists and other soft rocks 
generally outcrop along the valley sides and bottoms, and, as rocks of this 
nature are likely to contain gold-bearing quartz veins and sulphide bodies, 
prospectors are advised to explore care!ully all depressions of these areas. 

In contrast with the long, parallel ridges of the areas underlain by 
sediments and favas are the irregul•arly shaped, discontinuous knobs and 
ridges of the granite areas. These granite knobs are, in most cases, covered 
with small jackpines, and rise out of the surrounding swamps and muskegs 
as do islands above the water of •a lake. In the granite areas near the 
west side of the district, small lakes with irregular shorelines and numerous 
islands are abundant. 

AGRICULTURE, FORESTS, AND WATERPOWERS 

Farming has not yet been attempted on any large scale within the 
district, though garden vegetables have been grown successfully and locally 
small areas of land suitable for agricultural purposes are available. Unfor
tunately, near the eentre of the present mining development north of Long 
lake, little land suitable for farming is aviailable. The oompanies operating 
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in these areas even find it difficult to loca.te near their properties patches 
of soil suited to the growing of potatoes and garden vegetables. To the 
west, however, along the Manitoba Government motor road east of Red 
Ri<ie l·ake and along Wanipigow valley westward from Gabrielle portage 
there are considerable areas of clay land between the rock ridges. Small 
areas of land have already been cleared in the vfoinity of the mouths of 
Manigotagan and Oiseau rivers, ·and a considerable area is cleared and 
under cultivation at St. Georges, on Winnipeg river between Pine Falls and 
Great Falls and east of Lac du Bonnet. Long stretches of day-eovered 
territory are present adjoining Maskwa river and Cat creek, its main 
tributary. In these areas most of the clay land between the rock ridges 
would grow good crops if ·cleared and drained. This, in some cases, how
ever, will be expensive, in oonsequence of the heavy growth of trees and 
the low, fiat character of the ground. 

It is estimaited that about half the area of the part of southeastern 
Manitoba being considered in this report, has been swept by severe forest 
fires. Over large tracts of the burned areas the soil has been eroded from 
the rock ridges, consequently large oommercial trees will not again grow 
there. A few patches -0f timber, however, have not been burned, and in 
the area north of Long lake and from the east end of Long lake to Gem 
lake some timber has been cut for mining purposes. During the summer 
of 1926, the timber -0f ·the district was surveyed by parties representing the 
Dominion Forestry Service and the Manitoba Paper Company. No reports 
of the results of these investiga.tions have been published. It is apparent 
however, from a casual examination of much of the area, that the timber 
patches are too small and too scattered to be exploited profitably under 
present transportation oonditions. Most -0f the trees are of a size suitable 
only for pulpwood, and spruce, jackpine, and poplar •are the main commer
cial varieties. Some of the mining companies at present have to haul 
timber for 5 miles or more, and in some parts of the district the supply 
of mine timber will soon be exhausted within a radius of 8 or 10 miles 
of the properties under development. 

The waiterfalls of Winnipeg river are the main souroe of electrical 
energy in southeastern Manitoba, and officers of the Dominion Water 
Power Branch have reported in Water Resources Paper No. 3 (1915) on 
:tihe waterpower resources of this river. The investigation showed that 
there are nine natural power sites between l·ake Winnipeg and the Ontario 
boundary, and ~t is estimated that with a regulated minimum flow of 
20,000 cubic feet a second, the nine sites ·could produce over 418,000 hOTSe
power in terms of 24-hour continuous power. Three of the nine sites are 
now developed and a fourth was being developed during 1929 and 1930. 
The site farthest up the river is at Pointe du Bois, where the city of 
Winnipeg municipal plant has a developed output ·Of 65,000 horsepower 
of electrical energy. The site at present under development is at Seven 
Sisters falls about half-way between Pointe du Bois and Lac du Bonnet. 
The two other developments are at Pinawa (30,000 horsepower developed), 
and at Great Falls where 168,000 horsepower can be developed. The latter 
plant is controlled by the Manitoba Power Company. 
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Though waterfalls are numerous a1ong the other, ·and smaller, rivers 
in the district, only a few of these falls are high enough to be possible 
power sites. The drainage basins of these rivers are not large and during 
dry seasons the wat.er supply is low, thus necessitating large dams and 
storage basins. It is improbable that any of these smaller power sites 
wil.l be deve1oped now that a transmission line has been built from the 
Manitoba Power Company's plant at Great Falls to the Central Manitoba 
mine at Long lake, 43 miles to the north. 
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CHAPTER II 

GENERAL GEOLOGY 

SUMMARY STATEMENT 

The bedrock of the district east and southeast of the south end of lake 
Winnipeg is of Precambrian age and the rocks are divisible into two major 
groups: (1) an assemblage of sedimentary and volcanic strata; and (2) 
intrusives, ranging in comp<>sition from peridotite to granite. The areas of 
sedimentary and volcanic rocks are comparatively small, the most wide
spread rocks of the district being granite and granite-gneiss. The sedi
ments comprise slate, chert, iron formation, greywacke, quartzite, arkose, 
conglomerate, and, derived from the foregoing, quartz-biotite, quartz
sericite, and quartz-garnet schists and gneisses. The lavas range in com
position from rhyolite to basalt and over large areas are altered to chlorite, 
sericite, and carbonate schists. Fragmental beds of volcanic materiaLs are 
locally developed; a few of the lava flows show exce1lent pillow structure 
and some of the lavas are porphyritic. In some localities the sediments 
and lavas are inter bedded; thin bands of bedded materials are present in 
most areas of the volcanic rocks, but in some quite large areas of sediments 
no lava was recognized. The members of this assemblage are steeply 
folded; only locally are the dips as low as 45 degrees. No evidence of a 
marked structural or stratigraphic break was recognized within this great 
group of surficial rocks, which has been designated the Rfoe Lake series 
and which resembles lithologically the Keewatin as described by Lawson in 
1885 in Lake of the Woods area some 75 miles south of Beresford-Rice 
Lakes area. The Rice Lake series is divisible into three groups or phases 
based on the absence or presence of lava flows and certain other litho
logical features. These three phases with their main lithological types are 
shown in the table of formations on page 11. 

The areas of rocks belonging to the Rice Lake series are interesting 
geologically and economically, as they furnish the data to unravel a part 
of the Precambrian history of the region, and it is in them that the more 
important mineral deposits of the district are found. For these reasons the 
field work in the district has been confined almost entirely to an investi
gation of these rocks and their contained mineral deposits. The type area 
of these rocks is in Beresford-Rice Lakes area along the basins of Mani
gotagan and Wanipigow rivers. The most complete section of the series 
is exposed along a 1ine extending from 5 miles southwest of the east end 
of Long lake northeast to beyond Moore lake, a distance of about 15 
miles. Other areas of lavas and sediments, similar lithologically to the 
rocks <>f the type area of the Rice Lake series, occur a.long Maskwa and 
Oiseau rivers 25 and 40 miles, respectively, south of the type locality at 
Long lake. The volcanic and sedimentary strata of these two areas pre
sumably are of the same age as the Rice Lake series, although this can-
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not be demonstrated by tracing the formations continuously from one 
area to the other, for the intervening areas are underlain by granite and 
granite-gneiss. For the same reason it is impossible at present to cor
relate the phases of the Rice Lake series with the somewhat similar 
Lithological formations of nearby areas of western Ontario. It is con
cluded that the Rice Lake series may be older or equivalent in age to 
the Couchiching and Keewatin. Perhaps all of the series in the Ontario 
areas designated as Oouchiching, Keewatin, Seine, and Timiskaming are 
represented in the Manitoba field. The various series of surficial origin 
cannot be correlated definitely until more specific data are available regard
ing the age of the intervening granites. 

The deep-seated intrusives of southeast Manitoba cut the members 
of the Rice Lake series as dykes, bosses, and Large batholith-like bodies. 
Peridotite and gabbro a.re the oldest of these intrusives known and small, 
elongated bodies of these rocks are present locally in areas underlain by 
the volcanic members of the Rice Lake series. Deposits of nickel and 
copper-bearing sulphides occur in shear zones within the lavas adjacent to 
some masses of peridotite and gabbro. In the areas north of Long lake 
and east of Rice lake, dykes of granite porphyry are abundant, and here 
many go1d-bearing quartz veins are present. Several other, larger, intru
sive bodies, some of them also. porphyritic and ranging in mineralogical 
composition from quartz diorite through granodiorite to granite, are devel
oped within the area of Rice Lake rocks in Oiseau and Beresford-Rice 
Lakes area. Granite and granite-gneiss surround the areas of Rice Lake 
rocks, which apparently represent only those parts of the original series 
that extended deep within the large intrusive bodies and thereby escaped 
erosiQn during the unroofing of the .granite masses. The end phases of the 
period, or periods, of granitic invasion are represented by numerous dykes 
and small bosses of miero.cline pegmatite, pegmatitic albite granite, and 
albite pegmatite. The tin and lithium deposits are ·associated in origin 
with the albite pegmatites of the end phase of the period of granitic inva
sion. No evidence was noted to prove more than one period of granitic 
invasion and the small and Large intrusive bodies of basic, intermediate, 
and acidic composition are all considered to be different phases of the same 
period of igneous activity. 

The rook succession as known in southeastern Manitoba may be tabu
lated -as follows: 

Quaternary 

Palreozoic 

Recent and 
Pleistocene 

Ordovician 

Table of Formations 

River alluvial and peat 
Lake Agassiz clay 
Glacial till, sand, and gravel 

Unconformity 

Upper Mottled limestone 
Lower Mottled limestone 
Winnipeg sandstone 
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~l'able of Formations-Continued 
Unconformity 

Diorite and diabase 

Intrusive contact 

Albite granit.e and pegmatite 
Microcline pegmatit.e 
Microcline granite and granite-gneiss 

Intrusives 
Oligoclase granite and granite-gneiss 
Quartz d iorite and granodiorit.e with porphyritic 

phases 
Granodiorit.e and granit.e 
Granite porphyry dykes 
Peridotite, gabbro, diabase, and quartz diorite 

Intrusive contact 

Wanipigow phase. Greywacke, quartzit.e, and 
arkose, with thin slate beds and conglomerate 
lenses 

Rice Lake series 

Beresford Lake phase . Basalt, diabase, andesite, 
dacite, and rhyolite (in part altered to chlorite-
epidote, chlorite-carbonate, actinolite-chlorite, 
and sericite schists) and beds of varying thick-
ness of greywacke, chert, garnet schist, iron 
formation, tuff, and other pyroclastic mater-
ials 

M anigotaqan phase. Quartzit.e, cherty quartzite, 
greywacke, slate, chert, and conglomerat.e in 
part recrystallized to quartz-biotit.e and quartz-
garnet schist and gneiss 

RICE LAKE SERIES 
MANIGOTAGAN PHASE 

General Character and Distribution 
The Manigotagan phase of the Rice Lake series .comprises light-col

oured to black, quartzose and avgilla,ceous siedimenrts of fine to medium 
grain. The weathered surfaces of many outcrops of these sediments show 
excellently the bedded character -0f the materials by an 'alternation of thin 
layers of white, greenish grey or dark grey to black rocks. Such a bedded 
character is developed especiallry well south of the northwest end of Gem 
lake, where alternating beds of slate, chert, cherty quartzite, and grey
wacke-1.ike sediments are developed over a wide -area. Many other out
crops, however, do not show so mM"kedly the bedded char.acter of the 
materials, a1th-0ugh the more massive, siliceous 'rocks associated with :the 
bedded types ·are considered also to be water deposited beds of impure 
sand. Such beds are in some localities followed by da·rk, laminated, slaty 
beds or by beds of light grey quartz-seridte schist considered to be sedi
ments altered to s,chists. Thin beds of conglomerate ·and grit were noted 
in the sediments of this group ·at only a few localities, and ·are considered 
to be intraformational .cong1omerates in lens-like bodies. The sediments 
are schistose and gneissic adjacent the large granite bodies where a variety 
of quartz-biotite and quartz-garnet gneisses and schists have resulted from 
the recrystallization of the sedimentary strata. 



13 

Sediments of the general character indicated above outcrop exten
sively in the southern pairt of Beresford-Ric·e Lakes area from Turtle lake 
southeast along Manigotagan valley through Manigotagan lake, south of 
Long lake to Flint.stone lake, and up Moose river across the Manitoba
Ontario boundary to beyond Winigiskus lake. Sediments simiLar litho
l<>gioally to those of this liarge area also outcrop in Oiseau Lake area 
from Ryerson lake on the Manitoba-Oniari<> boundary, ·and 18 miles south 
of WingiskUB •lake, northwest to Oiseau lake. In both areas the sediments 
of this group outcrop along edges of a large district occupied by granite. 

Uthological Character 

The conglomerate members of this group are best developed between 
Booster and Flanders lakes, and in Ryerson, Summerhill, and Davidson 
lakes. One bed extends, with some interruptions, from northeast of the 
outlet of Booster lake southea.st for 11 miles. This bed >averages nearly 100 
feet in thickness, but its thickness is variable and ·ranges from 10 feet to 
over 200 feet. Where the conglomerate member is thin, the remainder of 
the bed is a coarse grit and, or, quairtz-feldspar mica sediment. Only 
boulders of gr·anite ·and doark, vitreous quartz were Tecognized in this con
glomerate. D. R. Derryl has studied in detail the conglomerate on 
Ryerson lake near the Ontario-Manitoba boundary and roughly classifies 
the percentage of some fifty representative boulders as follows: 

Per cent 
Light grey biotite gr'a.nite......... .. ............................ 38 
Light 'Drown granite . . • • . . • • . . • • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 12 
Grey granodiorite . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . 20 
Fine quartzose rock in tabula.r boulders • . . . . . . . . . . . . . . . . . . • . . . • 22 
Quartz in small pebbles • • • • • • • • • . • • . . • . • . . • . . . . • . . • . • . . • . . . • . . • 8 

A few of the granite boulders are ·as much as 1 foot in di•ameter, hurt the 
most abundant bouldel"S and pebbles range from ! to 3 inches in diameter 
and these ·are round plate and lens-shaped. A few boulders ·Me elongated 
through squeezing and shearing of the beds during folding. The matrix is 
quartz-mica schist •and some of the boulders and pebbles •are oriented with 
their longer axis parallel the strike of the bed and also parallel the 
schistosity of the matrix;. The foliation of the matrix, however, bends 
around and paraHelB the outline of many of the larger boulders. On both 
sides the conglomerate horizon is followed by quartz-mica gneiss, some 
beds of which are garnet bearing and others are of coarser grain than the 
typical biotite gneiss, ·and perhaps originally were arkose or grit. The 
marked similarity of the sediments above ·and below this conglomerate 
horizon, together with the absence of evidence of an erosional surface or 
of structural discordance of the strata at this horizon, suggest that the rock 
is an irutraformational conglomerate. The 1abundant granite pebbles in the 
conglomerate and the sandy arkosic nature of the associated sediments 
indicate that a granite body Wa6 exposed nearby at ;the time the sediments 
were being deposited, though in the areal mapping no outcrops of this 
granite were recognized. 

10nt. Thlpt. crf Mines, vol. 39, pt. III, p. 31 (1930). 
5307~2 
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Another area where conglomeriate, assumed in 1926 to belong to the 
Manigotagan phase of the Rice Lake series, was noted is ·aloog the south
west branch of Manigotagan river from Lily lake east to the Manitoba
Ontario boundary and beyond through Bee, Eden, and the south side of 
Eagle Rock lake in Ontario. This oongl.omerate is exposed on the nOTth 
shore of Slate lake near its ea.st end, where small, round pebbies of granite, 
felsite, quartzite, chert, and grey schist are embedded in a fine-grained 
matrix of siliceous and dark, slaty materials. This conglomerate bed here 
is 20 feet thick, dips 80 degrees north, -and is bordered on the north side 
by beds of arkose .and on the south side by dark, fine-grained, slaty beds. 
On Bee and Eden lakes to the east, the pebbles are up to 3 or 4 inches in. 
diameter and the conglomerate beds are 20 to 40 feet or more in thickness. 
Here the conglomel'late is interbedded with grit, quartzite, slate, and iron 
form~tion. At the outlet of Lily lake, the next lake west of SI.ate lake 
on Manigota~an lake, and along the projected westward strike of the 
conglomerate horizon, the sedimenrt.s are grits composed of angular quartz 
and feldspar fragments up to one-quarter inch ·across. These coal"Se
grained sediments vary markedly in appearance from the nearby, very 
fine-grained, well-bedded, quartzose sediments so typical of the Manigo
tagan phase throughout the whole area studied, .and furthe:rnnore the strike 
of the gritty beds iat the ea.st end of Lily lake is at an .a.ogle of nearly 
20 degrees to the average trend of the fine-grained sediments to the north
west. The marked contrast between the lithology of the .conglomerate 
horizon ·and its 1associated beds and that of the typical Manigotagan sedi
ments as developed south of Gem l.ake, on Flintstone lake, and south of 
Long lake, suggests that further detailed work in the ·area east of Lily lake 
may demonstrate that the conglomerate horizon there deve1oped does not 
belong in the Manigotagan phase, but perhaps represents either beds of the 
Wanipi~ow phase oir a part of .a younger formation folded within the area 
of Manigotagan sediments. The eastward continuation into Ontario of 
this belt of conglomerate and a.c;;sociated quartzose sediments, and also of 
the area of typical Manigotagan sediments, was mapped in 1926 by Geoffrey 
Gilbert. This author states that here ·also 11 the rel,atfons of members of 
the schist series [sediments ·and lavas] are uncertain" and concludes that 
11 it seems improbable that they [sediments and l1avas] can be separalted 
into •a l·ower volcanic series •and an upper sedimentary series; that is to 
say, the terms Keewatin and Temiskamian, as ordinarily used, do not 
apply strictly to this region." 

The abundant members of the Manigotagan phase are fine-grained, 
greyish quartzite, greenish to dark grey, slightly schistose, fine-grained 
rocks designated greywacke, ·and black, bedded or dense irocks· with poorly 
developed slaty cleavage called metargillite. Strata of the foregoi·ng types 
are present f.rom south of Long lake to Flintstone Iake .and south of Oiseau 
lake in Oiseau Lake area. Many outcrops in these areas show excellently 
the bedded or water-sorted char·acter of the materi1als and members of the 
three types mentioned are at many localities iruterbedded. Some outcrops 
show no evidence of bedding, and these are of slightly coarser texture than 
the bedded types. Under the microscope the quartzites show a mosaic of 
rounded quai'tz grains of about 0·2 mm. diameter, a few subangul1ar feld-
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f!par grains, and numerous flakes of biotite, white mica; small areas of 
clayey appearing materials, and a few grains of magnetite and pyrite. 
Other beds of quarlzose rock, designated cherty quartzite, weather white, 
but on the fresh surface are black and glass-1ike, with abundant, small, 
glistening grains of quartz. The bedding of such rocks is obscure, although 
markings on the weathered surface resemble laminre. In thin section, 
angular and subangular grains of quartz and feldspar are set in a matrix 
of microcrystalline quartz, some sericite, carbonate, and greyish material. 
The individual, rounded, quartz grains of other beds of dark-coloured 
quartzite are easily recognizable in hand specimens. Some oi the beds of 
dark, coarse-grained quartzite contain enough magnetite to cause a local 
attraction of the compass, hence such beds probably were originally ferrug
inous sandstones. The many beds of greenish grey, dense-appearing rocks 
interlayered with the quartzites, and termed greywacke, are similar tex
turally to the quartzite. These in some outcrops are slightly schistose and 
in thin section they carry considerable ch1oritic material and also calcite, 
epidote, and leucoxene. Associated with the quartzite and greywacke are 
other beds of dense, dark grey to black rocks considered to represent clayey 
sands; in the field such dark types showing poor1y developed cleavage were 
called metargillite. Under the microscope they consist of angular and 
irregular-outlined areas of quartz in a matrix of chloritic and other greyish, 
nearly opaque, fibrous material. No feldspar is recognizable; small needles 
of a green biotite are abundant in small areas of the thin section. Fissile 
slates are also interbedded with the quartzose sediments at a few horizons, 
as south of the east end of Long lake and south of Lily lake and on Slate 
lake. These are black to slightly purplish rocks, in some outcrops showing 
lamination, though at most localities evidence of stratificaition ha:s been 
obliterated by secondary cleavage. Some of the thin, slate, metargillite 
a.nd chert beds of this group are compressed into a series of drag-folds, 
which may be seen typically developed on the point just south of the outlet 
of Slate lake or east of the portage about half-way from Lily lake to Moose 
river. The axial plane of many of these drag-folds dips northward ·and 
their axis plunges northwestward. 

Grey to b1ack chert is interbedded at a few horizons with fine-grained 
quartzose sediments of the Manigotagan phase. The chert beds vary in 
thickness from a few inches to 10 feet or more, and are associated with 
cherty quartzite, slate, and sericite schist, the whole chert-bearing horizon 
being only from 40 to 300 feet in thickness. At a typical locality, as along 
the southwest shore of Gem lake northwest of the out1et, the chert is dark 
grey to black and is obscurely bedded. The chert horizon here is from 250 
ito 300 feet thick. Fragments of chipped chert on the beach suggest that 
the locality on Gem lake was a source of chert and flint used by the Indians 
in making arrowheads. The thin sections of the chert studied microscopic
ally show interlocking, round and subangular, quartz grains averaging 
0 · 04 mm. in diameter with a few fragments three times larger and many 
slightly smali1er than the average size mentioned. Fine specks of magnetite 
are abundant in the dark-coloured cherts, also some chloritic and other 
isotropic, clayey-appearing material. In some chert beds pyrite is 
abundant in small crystals and as fine grains along joint pLanes. Quartz 

5307!}-2~ 
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veins and numerous, branching stringers of quartz are loca.Uy present in 
chert beds. Interbedded with the chert are layers of cherty quartzite, 
greywacke-like beds, and quartz-sericite schist. The interstl"atification of 
the chert with quartzose elastic beds suggests that the cherts are also 
water-sorted materials, perhaps in part formed by precipitation of silica 
carried in coll.Joidal form. No typical beds of chert were noted among the 
fine-grained, quartzose sediments of Oiseau Lake area, although along the 
south shore of Oiseau lake, calcareous, cherty-appearing beds alternate 
with calcareous, magnetite-rich and garnet-quartz beds. 

Quartz-sericite schists are locally developed as ·a resu1t of deformation 
of beds of quartizite and greywacke, along and south of Manigotagan river 
east of Long lake. These are ldght-coloured, fine-grained rocks with the 
flat surfaces of the micaceous minerals oriented parnllel. In thin section 
the quartz grains are granulated and show undulating extinction. The 
abundant constituent is sericitic mica in long shreds and flakes. Some 
pyrite, magnetite, and calcite are the accessory constituents noted. Quartz
sericite schists are also derived through deformation of the volcanic rocks 
and the schists of both types are similar in appearance in their outcrops, 
although the specimens of schist of sedimentary origin studied microscopic
al1y oontain considerably more of quartz than d-0 the specimens of the 
voocanie schists. 

Quartz-biotite and quartz-biotite-garnet gneisses and schists are devel
oped from beds of .the Manigotagan sediments over a considerable area north 
of the ·granite contact through Manigotagan lake .and eastward to Flint
st-One lake, and south of the granite contact east and S-Outheast of Oiseau 
lake. Inclusions of mic:aceous gneiss and schist are abundant locally within 
the granite adjacent to the areas of these recrystallized sediments, 
·also small granite and pegmatite dykes are present within the sedimen
tary gneisses for a considerable distance from the granite bodies. At 
some horizons a typical lit par lit gneiss is developed by the injection 
of layers of granite along the bedding and fo1iation planes of the sedi
ments. 

The quarlzose gneiss and schist are typioo.lLy grey, foliated rocks 
of medium grain, the more micaceous beds being dark grey to black. 
Quartz and brown biotite are the 1abundant constituents, the quartz being 
estimated to form nearly one-half and the biotite thTee-eighths of the 
area of the thin sections examined microscopically. A f.ew of the quartz 
grains of some specimens have rounded outlines; in most specimens, 
however, the -Original elastic texture has been destroyed through recry
stallization. The biotite is strongly pleochToic and in the more schistose 
specimens it occurs in long shreds and flakes with frayed ends arranged 
in parallel lines across the area of the thin section with intervening 
areas of quartz grains and only a few mica flakes. In some specimens 
grains of orthoclase, microcline, and oligoc1ase were recognized. No 
hornblende and very little chlorite were noted. Calcite, pyrite, magnetite, 
titanite, and apatite are all present in most specimens. In a few thin 
sections, eight-sided crystals and irregu:Lar-outlined and angular pieces of 
red garnet, of the variety almandite, are abundant. The garnet crystals 
are crossed by cracks and included bits of quartz and mioo are present 
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in some of the garnet. In the field, garnet-rich beds alternate with those 
that do not carry visible garnet. A characteristic feature of the minerals 
of the thin sections is for quartz grains to include bits of feldspar and 
biotite, or biotite to carry fragments of quartz. 

Southwest of the east end of Long lake, the quartz-mic·a-gamet gneiss 
and schist grade northward, .away from the granite body, •into bedded, 
noncrystalline types .through a zone about 1 mile wide wherein beds of 
biotjte schist and normal quartzite and greywacke are interlayered. This 
transition zone is wel1 exposed on the bare rock ridges aoout 2 miles south
west of the east end of Long lake, where beds of dark grey quartzite, light 
to slightly pinkish, cherty quartzite, dark grey, biotite quartzite, and fine
grained black rocks carrying small red garnets alternate. Only small 
pegmatite and quartz bodies cut these rocks; within the next mile south
ward granite bodies appear and these and the pegmatite bodies become 
larger and mo.re numerous. As the granite bodies increase in number and 
size, the sediments become coarser grained an.d ·gradua.llly the bedded and 
laminated rocks are 'succeeded by schistose and foliated mica and gamet
bearing gneiss. This transition ac.ross the strike from bedded to foliated 
rocks indicates a sedimentary origin for the quartz-mica and garnet gneiss 
and schist, ·and as the foliated rocks are adjacent to the granite, the change 
in texture and mineral content is perhaps due to metamorphism by the 
granite rather than to any marked difference in the original character of 
the sediments. 

BERESFORD LAKE PHASE 

General Character and Distribution 

The Beresford Lake phase of the Rice Lake series is predominamly 
of volcanic rocks and comprises the larger part of the original Rice Lake 
series as defined by E. S. Moore in 1912. Although beds of sedimentary 
strata, including greywacke, tuff, chert, and iron formation, a.re locally 
numerous, these bedded types constitute only a small part of the total of 
this group. The volcanic rocks are light grey, greenish, and black, and are 
of fine to medium grain. Some of the lighter-coloured flows are porphy
ritic. In the field the volcanic members of this group are readily divisible 
on the basis of colour and texture into light •grey, fine-grained, and porphy
ritic rhyolite, greenish to. dark grey, fine-grained, and porphyritic dacite, 
fine-grained, black ·andesite, and medium-grained, greenish to black basalt 
and diabase and their derived schists. The microscopic study shows that 
quartz is only sparingly present in some of the grey lavaB, and these are 
perhaps trachytes. A few ouoorops of the volcanic rocks show pillow struc
ture e:xiceptionally well developed, whereas many others are of massive or 
slightly schistose types of uniform appearance across the exposure. Other 
flows show z.ones of brecciated material along one side, assumE:d to be the 
top, and large, lenticu1ar bodies show angular fragments of vo1canic rock 
in a fine-grained, schistose groundmass of grey material, dn some cases 
slightly bedded and in others with no visible sign of bedding. In addition 
to the rocks of known volcanic origin, many other outcrops of green to 
black, medium to coarse-grained, basic, igneous rocks whose origin is un-
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known, are included within the Beresford Lake vo1canic group. In the field 
work of 1926, a few of the larger bodies of these rocks were mapped 
saparately as intrusive bodies of gabbro and diorite on the basis of their' 
coarser texture as compared with the known volcanic rocks. At a few 
localities, bodies of these coarser-grained, igneous rocks show chilled con
tacts against sediments. Such chilled contacts, however, might be the fine
grained margin of lava flows, and the detailed work in Wadhope area in 
1929 did not definitely establish that many bodies of these coarser-grained 
rocks were of intrusive origin, and, therefore, of different age from the 
volcanic rocks. Such rocks, showing a diabase texture under the micro
scope and whose materials are for the most part altered to secondary pro
ducts, are now mapped and deseribed as basalt and diabase, and are con
sidered to be in part extrusive and perhaps in part intrusive in origin. 

Rocks of the various types mentioned in the foregoing paragraiph are 
present in the Beresford-Rice Lakes area southeast of Rice lake, from near 
the east end of Long lake east to Garner lake and northwest to and beyond 
Halfway lake, and south of Lily and Slate lakes. In the Oiseau River area 
the volcanic rocks are exposed in a long belt north of Oiseau river extend
ing from just north of thi:l northeast end of Lac du Boooet eastward to near 
the west end of Oiseau lake, in the part of the area east and west of Bernie 
lake, south of Shatford lake, and along Winnipeg river east of Pointe du 
Bois and north to Ryerson lake. Volcanic rock!S are also di:lveloped in 
Maskwa River area, sediments being exposed here only sparingly. In these 
three areas, the more important gold-bearing quartz veins, copper-nickel
bi:laring sulphide bodies, and lithium and tin-bearing pegmatites are in the 
volcanic rocks, locally known as greenstone and diabase, hence the areas 
of these rocks are important from a prospectiil!g viewpoint. 

Lithological Character 
Rhyolite and Associated Pyroclastics, Tufjs, Sediments, and Schists. 

Thin bands of white to greenish grey, fine-grained and porphyritic, acidic 
rocks outcrop along Manigotagan valley both east and west of Long lake. 
Acidic rocks of this type, and presumed to b€ of volcanic origin, are not 
widespread and were not noted in Oiseau and MaE>kwa Rivers areas. Some 
of the outcrops of these acidic rocks along Manigotagan valley show mark
ings .resembling pillow structure, others show wavy lines resembling flow 
structure; the majority of the outcrops, however, are of a light-coloured, 
felsitic-looking, porphyritic rock showing no evidence of origin. Some of 
these bands of acidic rock outcrop fairly continuously in the form of low 
ridges and are traceable several miles along their strike, whereas many 
other bodies are discontinuous. 

The thin sections of the acidic rocks examined microscopically show 
rounded and subangu1ar, quartz and feldspar grains or phenocrysts in a 
microcrystalline aggregate of quartz, feldspar, biotite, sericite, calcite, 
chlorite, and much grey, undetermina.ble, glassy-appearing mati:lrial. Some 
thin sections do not show markedly the contrast in size of grain betweeen 
phenocrysts and groundmass, there being present only a few of the larger 
grains, with considerable areas of grains of smaller size and other areas 
of microerystal:line and un.determinable materials. A few of the feldspar 



19 

phenocrysts are oligoclase-albite, others are so altered to kaolinite, sericite, 
and saussurite as to be undeterminable in thin section. Other grains of 
partly kaolinized feldspar are orthoclase. Sericite and calcite are the 
dominant secondary minerals and the proportion of the secondary products 
varies greatly in different thin sections. Only a few flakes of sericite are 
present in some thin sections, whereas in others sericite or muscovite are 
abundant, and the rock is a typical sericite sohist showing the bending of 
the schistosity of the groundmass around the phenocrysts, thus indicating 
the effects of deformation since the rock was formed. 

At the east end of Long lake, acidic rocks of the foregoing character 
are interlayered with: (1) bedded quartzose sediments between chert and 
quartzite in texture; (2) pyroclastic beds composed of angular to rounded 
fragments of felsitic porphyritic rock from ! to 5 or 6 inches across in a 
schistose matrix of angular bits of acidic rock ·and white mica; and (3) tuff 
beds locally showing stratification and composed of angular bits of a·cidic 
rock up to ! inch across in a schistose, fine-grained groundmass of white 
mica and grey to slightly greenish, apparently chloritic materials. This 
assemblage of light-·coloured rocks is assumed to represent acidic lava flows 
and ·elastic sediments showing various degrees of sorting, and ,consisting for 
the most part of volcanic ash and other fragmental volcanic materials. A 
few bands of f elsitic-appearing rocks, varying from 50 to 200 feet in width, 
are also interlayered with the darker-coloured, more basic lavas in the area 
for a mile or more north of Bidou lake, east of the northeast corner of 
Long lake. These more acidic rocks in this area are assumed to :be flows 
of rhyolitic lava rather than felsites intrusive into the more basic lavas, as 
the intrusive acid dykes, so abundant in this vicinity, all show angular 
phenocrysts of feldspar, and at most localities their intrusive relations are 
apparent. 

Dacite and Trachyte and Their Porphyritic and Schistose Phases. 
Greyish, fine-grained, and porphyritic lavas of the mineralogical composi
tion of dacite and trachyte are present in both Beresford-Rice Lakes and 
Oiseau River areas. These lavas are typically developed east of the east 
end of Long lake to Grassy bayl on Manigotagan river, and east of Bernie 
lake in Oiseau River area. Some outcrops of both the even granular and 
porphyritic types show pillow stTUcture, and a fragmental margin is 
developed in some flows. The feldspar phenocrysts of the porphyritic 
lavas are rectangular and in some outcrops are up to one-quarter inch 
long. In thin section the average size of the phenocrysts is 1 · 5 mm., and 
that of the feldspar grains of the groundmass is nearly 0·4 mm. The 
majority of the feldspar phenocrysts are oligoclase; only a few are ortho
clase. The weathered surfaces of some outcrops exhibit phenocrysts of 
bluish quartz. Under the microscope, the oligoclase shows albite twinning 
and is in part altered to zoisite, albite, quartz, and calcite. Many of the 
phenocrysts are oriented with their long directions parallel, and in the 
plane of the sohistosity of the groundmass. In specimens of grey schistose 
lava, the phenocrysts are broken into angular fragments distributed in 
lens-shaped areas parallel the schistosity of the groundmass. The few 

1 Or Grassy Rice bay. 
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orthoclase phenocrysts are for the most part kaolinized, and it is difficult 
to determine the relative proportion of orthoclase to plagioclase in the 
groundmass. In addition to feldspar, quartz is present in the groundmass 
of most specimens, also biotite, hornblende, magnetite, calcite, epidote, 
zoisite, chlorite, and leucoxene. Considerable of the quartz may be second
ary. In a few specimens quartz is estimated to form 15 per cent or more 
of the area of the groundmass, and in such rocks some of the quartz is· 
considered to be primary; these quartz-bearing lav81S are, therefore, dacites. 

The rock of .a few l1arge outcrops 'Of grey trachyte ellf!t of Long lake 
changes in texture from a fine-grained, non-porphyritic type on the 
south side to medium-grained, massive porphyritic lava, followed to the 
north either by a fine-grained, porphyritic, slightly schistose lava s:howing 
poorly developed pillow structure, or by a fragmental rock composed of 
lenticular and angular fragments of a porphyritic rock, similar in .appear
ance to the nearby porphyritic lava, in a fine matrix of greenish grey, 
chloritic material. The fine-grained pillow and fragmental lava assumed 
to represent the top parts of flows is followed to the north by a narrow 
band of fine-grained lava assumed to be the bottom of a younger flow. On 
a few of the traverses east of the east end of Long lake, this succession of 
alternating hands of lava differing in texture was noted several times within 
500 feet north and south, the areas north and south of the zone of lava 
showing textural changes ·being underlain by massive or schistose lava of 
similar lithological appearance, hut showing no sign of textural variation 
in the exposures examined. No evidence of erosion of the underlying lava 
was noted along the few assumed flow contacts examined, the contact, 
though sharp and definite, is undulating, fine-grained lava filling the 
depressions within the fragmental lava. Tuff 'beds were not noted among 
the thick, massive, and schistose dacite and trachyte flows east of Long 
lake. East of Bernie lake, however, some greyish rocks, near trachyte in 
mineral content and associated with porphyritic and even granular dacite 
and traohyte of the type described in the foregoing paragraph, may be 
consolidated, water-deposited, volcanic products, as in thin se-Otion they 
appear to contain fragments of lava, in addition to angular bits of quartz 
and feldspar, and an abundance of chloritic material. It is difficult even 
after a detailed examination of outcrops and thin sections of specimens to 
decipher the origin of some beds of these greyish rooks, which may be 
highly altered lava, tuft', or greywacke. The areas of rocks whose origin 
is doubtful have been mapped as lava. 

Andesi.te, Chlorite Schist, Tuff, and Chert. Black, fine-grained rocks 
of the mineralogical composition of andesite are abundant members of the 
Beresford Lake phase. The andesitic rocks are typically exposed southeast 
of Rice lake, from 1 i to 2i miles northeast of Long Lake, in the area 
between Slate lake and Moose river, north of Oiseau river, in the vicinity 
of Bernie lake, and in Maskwa River area. A few outcrops of the fine
grained lava show pillow structure well developed, whereas many others 
show no structural or textural features to indicate the origin of the rock. 
Some of the andesitic rocks are so fine grained as to he almost non
crystalline in appearance. Although the massive andesite appears fresh in 
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hand specimens the minel'als of many of the specimens studied microscopic
ally are altered' to second111ry products. In slightly .altered specimens, lath
shaped crystals .of plagioclase and hornblende are the abundant oonstitu
ents. The plagioclase is ol.igoclase-andesin:e in some specimens and 
andesine in others. The hornblende is green, highly pleochroic, .and shows 
frayed chloritic margins. In addition to hornblende, small flakes of brown 
biotite are abundant in some specimen&. Small specks of magnetite are 
distributed throughout the thin section, also bits of zoisite, epidote, ·Chlocite, 
calcite, .and leucoxene. In the schistose '.l'.ock the original texture is 
destroyed, the feldspars are gone to small bits of quartz and albite and the 
hornblende and biotite to chlorite and epidote. The plagioclase appears 
to be the first miner.al to be altered, as in the majority of the specimens 
studied the plagiocla.se is completely or in part gone to grey, kaoHniti.c
appearing material, calcite, zoisite, .albite, and quartz. The hornblende is 
only slightly chloritized, in some specimens showing only traces of the 
origina1 plagioclase crystals. Epidote is abundant in some andesite, either 
distributed in smaH grains or localized in round to tabula,r areas that 
weather an epidote-green colour. Epidote and quartz iare the abundant 
minerals of such .areas and much of the epidote is in crystal form. Some 
masses of epidotized rock ·are 3 feet long, the average size :of their cross
section, however, is about 11 by 7 inches. Such masses of epidotized rock 
may be 1avia that crystallized early and immediiaitely was .a1tered by solu
tions from the surrounding liquid materials. Seams of epidote also are 
abundant along some ;narrow zones in andesite. 

Thin bands and len8€5 of chert-like material with excellent white or 
greyish lamination lines are locaily abundant in the .a.ndesitic lava, 
especially in Wadhope area south of Stovel lake, north of the east end of 
Long lake, a.nd west of Oro Grande. The laminatio~like lines on the sur
f.aces of some outcrops of this rock are crenu1ated and these present a. 
pattern similar in ·appearance to that on ·a piece of planed and stained 
lumber where rings of wood of slightly different colour form oomplex 
markings. In other outcrops the lines are straight or only slightly cirenu
lated. This fine-grained, laminated lava appears to be :a phase that cooled 
quickly under differential pressure causing a flowage movement, thereby de
veloping laminatioll-'1ike markings. It was thought, accordingly, that such 
bands or lenses· might be formed near the margins of flows, and, if so, this 
feature might assist in determining structure. This material, however, is 
of local distribution in the lava and its occurrence was of little value in 
structural studies. 

Dark grey to greenish bliack, schistose rooks, showing on weathered 
surf.aces either evidence of stratification or bits of light-coloured r.ock in a 
schistose groundmass, ·are iruterlayered with the andesites at a few localities. 
In thin section these rocks 1are composed of angular bits of quartz and feld
spair in ·a matrix of secondary miner111ls among which chlorite, calcite, 
epidote, a.nd k!aoliini.te are the most abundant. Rocks of this character 
within the area of andesitic lava are interpreted as representing deposits of 
slightly water-sorted volcanic producta, perhaps of andesitic composition. 

Thin, lenticular beds of cherl, .cherty tuff, -and cherty iron foirmation 
are present within the areas Qf andesitic lava nol'th of the east end of Long 
l1ake. The cherty rocks weaither white ood are dark grey to greenish grey 
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on the fresh surfaces. Host specimens are dense and glassy in appearance, 
only ·a few show visible, small, glistening grains of quartz. The chert 
breaks with a conchoidal fracture into splintery fragments. In some out
crops the chert is bedded, several grey and black laminre, from one-eighth 
to one-quarter inch in thickness, alternating within a few inches across 
the strike. The ferruginous cherts show bedding excellently, five or more, 
black, iron-rich and light silica layers alternating within a thickness of an 
inch. Within the chert horizons are other layers of grey rock, from 2 inches 
to 10 feet or more in thickness, that do not show bedding, but whose 
weathered surfaces show angular fragments of quartz and feldspar in a 
cherty matrix. The several chert ·and cherty tuff beds outcropping south of 
the Central Manitoba mine were studied in some detail. The largest bed 
known .at this locality is that containin~ the Kitchener and other nearby, 
gold-bearing, quartz veins. This bed varies in thickness from 20 to 100 feet 
and is ·at least 6,400 foet long. Microscopic study of thin sections of the chert 
shows an aggregate of quartz grains ranging from 0·01 to 0·06 mm. in diam
eter. Many of the quar.tz gr.ains are rounded as of claatic origin, others have 
interlocking, •m-ena.ted boundaries amd may be recrystallized silica. All 
the thin sections oontain considerable greyish, saussurite-like materi•al, 
some calcite, chlorite, .and sericite. The darker beds eontain abundant 
chloritic materi~l and grains of magnetite. The eherty tuft's without visible 
sign of bedding show angular fragments up to 1 mm. across of quartz, 
feldspar, epidote, biotite, and chert in a matrix similar in .appearance to 
that of the bedded cher.t. Some outcrops exhibit alternating 1-ayers of lamin
ated chert and non-laminated tuff. The contact of chert with andesite is 
sharp and definite wherever observed. The chert or cherty tuff beds do not 
show variation in size of grain from one side of the bed to the other, ripple
marks, crossbedding, or other evidence to indicate the original top and 
bottom of the beds. Lenticu}ar bodies of chert up to a foot long were noted 
within and€Site just south of a chert bed exposed along the wagon road 
just east of the Central Manitoba messhouse. The bedded character of 
some of the chert indicates that the materials were water sorted. The chert 
beds between flows of andesitic lava are considered to be cliastic di:lposita 
formed during the interval between successive flows of ·1ava and in shallow 
basins of water fil1ing depressions on the surf.ace of the lava field. Many 
of the chert beds are intruded by small bodies of granite porphyry and 
others contain quartz vein.s. The Kitchener and Eclipse veins a.re within 
chert adjacent to the contact of a body of massive diabase or basalt. The 
chert beds within .the lavas are thus of considerable economic interest and 
should be prospeeted carefully for gold-bearing quartz veins. 

Basalt and Diabase. At various horizons among the volcanic and 
intercaJ.ated sedimentary rocks described in ·the foregoing paragraphs are 
bands of green to black, medium to coarse-grained, igneous rock that may 
be eithi:lr intrusive sills and dykes or flows of basaltic eomposition. In 
1926 some areas of these basic rocks were mapped as intrusive ga.bbro and 
diorite. The more detailed studies of thes-e rocks completed during 1929 
indioate, however, that the minerals of the medium-gr·ained, basic rocks 
are altered to secondary products similar to those of the nearby, fine
grained, andesitic lava, and this suggests that the6e rocks belong to the 
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voicanic series rather than to the younger intrusive group whose minerals 
are fresh or only slightly altered. The basic rocks of doubtful origin are 
typically developed ·at .the northeast end of Long lake, at intervals between 
Long and Moore lakes, northeast of Rice lake, and north of Bernie lake. 
Some of the areas of rocks of doubtful origin are up to 1 mile wide and 
7 or 8 miles long; others· are less than 1,000 feet wide and from 3,000 to 
5,000 feet long. 

The rocks designated basalt and diabase are of variable texture and 
appearance. An abundant type shows rounded spots of hornblende in a 
light green matrix, giving a mottled .appearance. ht a few outcrops white 
lumps up to three-quarters inch in diameter and composed of feldspar and 
ohloritic material are abundant in 1a chloritic groundmass. In other speci
mens flashing cleavage faces of hornblende up .to one-quarter inch long 
are visible in a lighter-coloured, feldspathic groundmasa. Augite occurs 
only sparingly in ,a few specimens. Over wide •areas the rocks are massive 
to slightly schistose, greenish to b1ack, medium-grained, hornblende-rich 
types. In such .areas no beds of chert or tuff were recognizable. In other 
areas of basaltic rock, as northeast of the east end of Long lake, thin 
layers of what are considered to be rhyolitic lavas •and others of chert are 
present. At this locality the bedded tuff at one horizon is in lens-shaped 
masses within depressions on the north side of a basaltic lava, as if the 
tuff and chert were deposited in depressions on the lava flow in tthe 
interval between the next flow of basalt. This bed and its relations are 
described in greater detail in •a succeeding section. Some outcrops of 
medium-grained, basaltic rock show poorly developed markings resembling 
pillows and other outcrops contain round ·and lenticu1rur lumps, from 4 to 
18 inches· aicross, of epidote-groon colour and similar to the lumps in the 
and$ite. The epidote lumps, however, are not so abundant nor widespread 
in the basalts •as they are in the ·andes.ites, and in the more acidic lavas, as 
the dacite and rhyolites, this concentration of epidote is not noticeable. A 
specimen of one of these lumps from bSBalt is ·almost entirely -0f epidoite 
crystals and grains. Other thin sections contain some quartz and chlorite 
in addition to epidote. The basaltic J.av.a forming the matrix a,lso contains 
considerable epidote. Lavas carrying epidote lumps ·are in some outcrops 
followed to the north by pililow lava, in others by a greyish rock of more 
acidic character and in part brecci.ated. Epidote lumps are typi"ally devel
oped ion the Anaconda mineral claims south of the road from the Central 
Manitoba to Oro Grande deposits, and north of the road from Long Lake to 
Central Manitoba deposit on the Buckeye and Hunter mineral claims. 

In places the contact between basaltic lava and ·andesitic lava is sharp 
and definite, and here the two types of rock are eSBily distinguished from 
one another and mapped separately. In other areas, however, the line of 
contact does not appeaT to be sharp, and across· the strike basaltic lavas 
appear to pass gradually into andesitic lavas, the rocks of the contact zone 
being of slightly -0-0arser gr.ain than the typical andesite and finer than the 
basa1t. Al.so, basaltic lavas are fol.lowed along their projected strike by 
andesitic l•avas on the opposite side of intervening, narrow, drift depres
sions. No evidence of displacement of the flows by tl"ansverse faulting 
could be found at such localities. 
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In all, fifteen thin sections of basaltic rock from different parts of the 
district have been studied microscopicaily. The minerals are in part or 
completely altered and the hornblendic rocks might be termed metabasalt, 
metamorphosed dolerite, or diabase. The thin sections of the least-altered 
specimens showed a twinned pLagioola.se, near labradorite, and abundant 
green hornblende and a few bits of augite. Some of the hornblende may be 
secondary af.ter augite. Small areas of the 1abradorite c.rystals are altered 
to greyish, saussurite-like material. The outline of the plagioclase crystals 
is distinct in some specimens, but the surf.ace of the mineral is coated with 
grey, kaolinitic, or saussurite-like material and the feldspar is undctermin
able. Bits of :greyish feldspar are included within hornblende; needles of 
hornblende penetrate some lath-shaped areas of feldspar. The thin sections 
of the more highly altered, basaltic rocks do not show the outlilll€s of the 
original feldspar crystals, but show irregu1ar-outlined areas of grains of 
untwinned, clear feldspar, between albite and oligoclase, bits of quartz, 
calcite, zoisite, and greyish, undeterminable material. A. green amphibole 
is the abundant con&tituent in most thin sections. In the schistose rocks, 
the amphibole is in long, greyish to greenish, chLoritic shreds. Some of the 
amphibole crystals are 2 mm. long. The larger crystals exhibit frayed ends 
and irregularly outlined sides. Considerable of the amphibole is common 
hornblende with good cleavage lines, and a part is actinolite in needles and 
fibrous clusters. Much greenish, chloritic material is present in some thin 
sections, also considerable, nearly colourless, uralitic-appearing material. 
Biotite was not recognized in the specimens studied. Magnetite, titani.te, and 
leucoxene are ·abundant in al1 specimens. The characteristic alteration of 
the feldspar to secondary products similar to thos·e developed from the 
feldspars of the andesitic pillow l0ava indicates that the eoarse-grained basic 
rocks underwent the same type of alteration as did the nearby lava, and 
this suggests that the basic rocks also beLong to the volcanic series, for the 
feldspars of the younger intrusives are normally fresh and unaltered 
·although they are penetrated by the hornblende crystals. 

Andesite and Dacite Lava and Derived Schists and Thick Beds of 
Greywacke, Impure Quartzite, Siliceous Carbonate, and Iron Formation. 
In Beresford-Rice Lakes area the predominantly volcanic rocks described 
in the foregoing sections· are followed to the north by flows of black and 
grey lavas and beds of quartzose sediments. This horizon of intimately 
intermixed lavas and sediments outcrops northwest from Garner lake 
through Beresford, Moore, and Bennett lakes, a.nd farther west along 
Wanipigow valley and also in the basin of Wallace and Siderock lakes. 
The individuaL flows and beds of sediments resemble lithologicaHy the 
rocks already described under the Beresford Lake phase. The sedimentary 
members, however, are relatively much thicker and more continuous along 
their strike than in the area of volcanic rooks, north of Long lake and east 
of Rice lake. 

In Oiseau River area sediments and lavas are interbedded along the 
south side of the area of volcanic and sedimentary strata assumed to be 
of Rice Lake age. In this area lavas and sediments are intimately inter
bedded along Winnipeg river east of Lamprey fa1ls and at Shatford lake. 
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The sediments of these areas include quartzite, quartz-sericite schist, and 
beds carrying abundant red garnet, and the lavas are basaltic and andesitic 
types. 

A characteristic member of this group includes the beds of greywacke 
and impure quartzite extending from Garner lake along Garner creek to 
Beresford lake and northwest through Moore and Bennett lakes. These 
are light to dark grey weathering rocks of variable grain size, medium
grained and dense, almost cherty, types being interbedded. Their bedded 
character, shown by variations in both colour and grain size, is plainly 
visible on the weathered surface of most outcrops. A few beds show a 
cleavage parallel the bedding planes. This sedimentary horizon is at least 
1,500 feet thick and has been followed 17 miles along its strike. North of 
Beresford lake the sediments overlie basalt apparently conformably and 
to the east are followed by grey and black lavas and derived schists with 
many thin beds of greywacke, tuff, and iron formation. 

The volcanic rooks associated with the quar:tzose sediments are similar 
in texture and mineral alteration to the lavas already described. A few 
flows ,exhibit ·excellent pillow structure, the most widespread type, however, 
being a fine-grained, greenish black, slightly schistose rock without pillows. 
A microscopic study of thin sections of the black rocks intercalated with 
the sediments in Beresford, Moore, and Wall ace lakes shows the feldspars 
alitered to either saussurite-like material or albite, quartz, and calcite, and 
the hornblende to actinolite and chlorite. The thin sections of the black 
rocks of these areas resemble closely in appearance those of the andesites 
already described. Grey, porphyritic, schistose rocks are also present, and 
these in outcrop and thin section resemble the dacites from east of Long 
lake. A few outcrops are of typical actinolite, chlorite, or sericite schist. 
Other slightly schistose rocks contain small fragments of lighter-weathering 
materials, and these are perhaps consolidated ash. At a few localities·, as on 
the east shore of Beresford lake and the northwest corner of Garner lake, 
the weathered surfaces 'Of these beds are rough, due to differential weather
ing of hard and soft parts of the rock. Such rocks in thin section 
are composed of areas of saussuritized feldspar, large areas of calcite, 
numerous flakes of brown biotite, and ·abundant green chlorite and magne
tite. Beds of arkose and iron formation, consisting of alternating thin 
layers of greywacke and cherty magnetite beds, are present ·in the same 
general horizon of the carbonate-tuft' beds. The iron formation beds are 
typically exposed along the shore of Garner lake just east of the portage 
from Beresford lake, east of Moore creek, along the north shore of Siderock 
lake near the west end, and on the large islands in Wallace lake. East 
of Moore creek, five iron formation beds, varying from 10 to 60 feet in 
thickness, were noted within 1,200 feet across the strike, the intervening 
exposed rocks being andesitic lava showing pillows, green actinolite schist, 
and bedded, greywacke-.Jike schist. Lenticular masses of f·resh-appearing 
diabase intrude some of the carbonate-tuff and iron formation beds at 
these localities. All the iron formation beds noted are too low in iron to be 
of commercial value at present. On Wallace lake, just east of the portage 
from Bennett lake, two thin beds of grey to white, laminated, siliceous 
limestone are interlayered with calcareous tuff and thick flows of massive 
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basaltic lava showing pillow structure. Some of the greenish to black tuff, 
schist, and iron formation beds exposed along the shore of Beresford, 
Garner, Wallace, and Siderock lakes, are complexly drag-folded, indicating 
that the Rice Lake formations have been severely deformed. Other beds 
show markings resembling mud cracks in pattern, but apparently repre
senting joint planes along which veinlets of siliceous material have been 
deposited. 

The sediments i.nterbedded with the lavas along Winnipeg river and 
at Shatford lake are medium-grained, quartzose, fine-.grained, argiHite-Like, 
and garnet-rich types. The garnet beds are of local distribution. They 
are Qf some economic interest, as at a few points the garnet-rich rocks 
contain sma1l quantities of iron and copper sulphides. A garnet bed out
cropping at intervals from the west end of Shatford lake to over a mile 
east of this lake ihas been prospected at a few points for commercial 
sulphide bodies. This 'bed is along the contact between lava Qn the south 
and greywacke to the north, and it follows the dip and strike of the 
enclosing volcanic and sedimentary strata. The bed as exposed varies in 
width from 50 to 90 feet and its contact with the andesite on the south is 
sharp and definite, whereas to the north beds of greywacke and garnet 
rock alternate across widths of 12 to 15 feet. The garnet rock is typically 
dark grey to black. In some outcrops garnet is estimated to form over 
half the rock, and is distributed in zones varying in width from 2 inches 
to 3!- feet, and estimated to carry 90 per cent garnet, alternating with layers 
of black rock carrying only a few small garnets in clusters scattered 
irregularly. Some outcrops shQw this garnet-lean rock brecciated into 
angular fragments set in a matrix of fine, greenish black, chloritic material, 
which also carries red garnet. In other outcrops the garnets are irregularly 
distributed throughout the whole outcrop, and here there is no sign of a 
layered or bedded character. 

The abundant garnet is almandite, and for the most part forms well
developed crystals varying from light pink to black in colour. In size the 
garnet crystals vary from one-tenth inch to over an inch across, the 
majority, however, being under one-quarter inch in diameter. In the four 
specimens of the garnet rock studied microscopically the garnets are in 
irregular-outlined grains and six-sided sections, and the mineral is colourless 
or very slightly pinkish or greenish. The grains are crossed in two direc
tions by fractures, along some of which grey or greenish grey, ·chloritic 
material is developed. Small bits Qf quartz, feldspar, biotite, chlorite, and 
magnetite are abundant in most garnet grains. The garnet crystals pene
trate and cut across biotite flakes, and evidently the garnet crystallized 
later than the biotite. 

The thin sections contain, in addition to garnet, considerable quartz 
and feldspar in varying proportions and in small, subangular grains. The 
feldspar is mostly untwinned and some of it is orthoclase, although albite 
may also ibe present. A few grains of twinned plagioclase are present. 
Biotite is always abundant and is a deep brown, highly pleochroic variety. 
In one thin section actinolite is present in ribbon-like blades, and in areail 
with no definite outline. In ·another thin section there is .considerable of a 
colourless mineral with reddish ·brown pleochroism and parallel extinction, 
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which is probably anthophyllite, a silicate of magnesia and iron commonly 
occurring in recrystallized, garnet-mica schist. A few grains of hornblende 
and pyroxene are also present with the anthophyllite. A green, highly 
pleochroic ehlorite, with deep blue interference colour, is an abundant 
constituent. Small particles and octahedral grains of magnetite are 
abundant either as a filling between the other mineral grains or as 
inclusions in ferromagnesian minerals. In two thin sections pyrrhotite, 
pyrite, and ehalcopyrite are present in small, irregular-shaped patches and 
veinlets penetrating the silicate minerals, including garnet. The minerals 
are fresh except for small areas of biotite, which have been bleached to 
a colourless mica with a high interference colour. One band of quartzose 
sediments associated with lava and included in the granite, about l~ miles 
southeast of Lamprey falls, carries abundant green chrome mica or fuchsite . 
Some of this material has been shipped to decorate stucco surfaces. 

WANIPIGOW PHASE 

General Character and Distribution 

The W anipigow phase of the Rice Lake series includes the medium to 
coarse-grained, quartzose sediments outcropping typically west of Rice 
and Red Rice lakes in Beresford-Rice Lakes area, and east from the east 
end of lac du Bonnet in Oiseau River area. In these areas the sediments 
are oharacteristically thick-'bedded quartzite, grit, arkose, and greywacke 
with thinner, dark, slaty beds and lenses of conglomerate. Volcanic rocks 
are not known to be widespread, although grey lavas, showing pillow struc
ture and similar in appearance to the dacite and dacite porphyry from 
east of Long lake, are exposed at a few localities along W anipigow valley 
westward from Rice lake. The volcanic members of the group outcrop 
in long, narrow areas, and may be studied just north of the Manitoba gov
ernment motor road about 2! miles east of the west end of the road on 
Wanipigow river. Detailed field work may prove that some of the massive
appearing, grey rocks mapped as greywacke along Wanipigow valley 
are also of volcanic origin. 

Lithological Character 

Quartzite, arkose, and grit are a:bundant members of this group. At 
many localities the beds of the quartzite are thick; the character of the 
materials appears uniform through thicknesses as great as 20 feet or more. 
In places such thick beds grade into finer-grained, darker-coloured 
material. Thin sections of the massive quartzite show rounded quartz 
grains with a few bits of plagioclase feldspar, and some white mica and 
magnetite. At a few horizons the thick quartzite and arkose beds are 
separated by beds that are crossbedded on a large scale. This type of 
crossbedding consists of a single bed of diagonal layers bounded above 
and below by parallel beds marking the strike and dip of the formation. 
Other outcrops of quartzose sediments show peculiar markings thought to 
represent slip-bedding formed by adjustment of the beds relative to one 
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another. At other horizons thin beds of slate and fine-grained, dark, grey
wacke-like rocks are present between the quartzite beds. Thin conglom
erate beds also alterna.te with quartzite ·and slaty beds at several places 
along the south slope of the hill west of Red Rice lake. The conglomerate 
•consists of rounded boulders of granite, green rock resembling basaltic 
lava in appearance, chert, and quartzite ranging from 1 inch to 6 inches 
in di·ameter, and embedded in a dark, dense groundmass. To the north of 
the conglomeratic horizon quartzite beds from 1 foot to 10 feet in thick
ness alternate with slate beds from 2 feet to 3 feet in thickness and sandy 
horizons showing erossbedding and other peculi1ar structures and markings. 
The arkose and grit beds show indistinct evidence of bedding and are com
posed of angular fragments of quartz ·and feldspar up to one-:half inch 
long. Some outcrops contain considerable white, seri<litic mica and other 
beds of sediments are typical quartz-sericite schist, with the quwrtz grains 
granulated and drawn into "eye" shapes. 'Dhe sediments of this group, 
however, are muc,h less metamorphosed on the whole than are the fine
grained, quartzose sediments of .the Manigotagan phase previously 
described. 

In Oiseau River area, long, parallel ridges of thick-bedded, quartzose 
sediments, similar in texture, mineral eoniient, and degree of metamorphism 
to the sediments west of Rice lake, outcrop north and south of Oiseau river, 
for 10 miles east from the east end of Iac du Bonnet. In both these areas 
the quartzose s'ediments outcrop prominently, due to their resistance to 
erosion. The sediments exposed along Oiseau riwr vary in colour from light 
grey to dark grey or nearly black. The quartzite is thick bedded and mas
sive; the greywacke is •as a whole thinner bedded, and, in a number of locali
·ties, is well lamina.ted. The arkos·e-like sediments were noted only locally, 
and in two cases showed poorly developed crossbedding .and contained a 
few, small, quartz pebbles. The coarse-grained, quartzose sediments along 
Oiseau valley appear to be conformably interlayered with or on top of 
the andesitic, volcanic rocks. 

STRUCTURAL FEATURES OF THE RICE LAKE SERIES 

Relations to Granite Bodies 

As already indicated, the Rice Lake series is older than the graniti<l 
intrusives and also older ·than sill-like bodies of peridotite and gabbro and 
dykes of granite porphyry. The intrusive relations of the granite are indi
cated in many outcrops, where along the contact the granite exhibits a 
fine-grained, dense margin, ·an inch or more wide, against the lavas or sedi
ments. Included bodies of the older rocks are, also, locally abundant 
within the granite, ·and at a few localities dykes of granite cut across the 
schistosity and bedding of the sediments. At a few localities a contact 
zone nearly ·a mile wide is developed between granite and sediments 
wherein the two types of irock ·are intimately intermixed. Granite pebbles 
in conglomerate beds and locally in laval of the Rice Lake series indicate 

lWi:iight, J. F.: "Rice Lake Ma.p.area, Southeastem Manitoba"; Geel. Surv., Canada, Sum. Rept. 
1922, pt. C, p. &l and PI. VI A. 
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that granites were exposed nearby ,at the time a part of the series was being 
deposited, but in the field no outcrops of these granite bodies were recog
nized. At a few locali.ties west of Red Rice lake the g1'anite magma had no 
notieeable effect on the adj.oining Wanipigow sedimen~, and, along the foot 
of a northward-facing hill about 10,000 feet west of Red Ri,ce lake, several 
outcrops dose to the margin of the granite consist of angular fragments of 
granite in a schistose, sedimentary matrix, and the rock might be inter
preted as having been deposited .on the granite. Farther to ·the west, how
ever, ·a dyke of granite from the granite body penetrates the Wanipigow 
sediments. 

A noticeable feature is the dose parallelism of the trend of the for
mations to the courses pursued by the margins of the large, granite bodies. 
This feature is shown e:x;ceptionally well from west of Bennett lake south
east to Beresford lake, where the strike of the strata changes from nearly 
east through southeast to nearly south within 15 miles along the strike 
parallel with a broad arch in the granite contact to the east. The strike 
and dip of the belts of sediments and lavas within the granite also paTal
lel the trend .of the beds of similar rocks in their l,arger, nearby areas. 
The marked parallelism of the trend of the beds with the courses of 
granite contacts, ,and the eorrespondence between the attitudes of masses 
of sediments and lavas within the granite and the attitudes of nearby, 
large areas, suggest that granitic magma penetrated the older rocks after 
they had been folded into their present positions. 

Trend, Interbedded Character, and Basis of Subdivision 
As indi,cated by the geological maps of the areas in southeastern 

Manitoba underlain by Rice Lake formations, the several groups of rocks 
are distributed in long belts trending northwest and west. These direc
tions are the structural trend of the rock formations, and are indic·ated 
in the field by the rock ridges, valleys, drainage, and strike of ·the beds. 
The beds in these long, narrow belts are nearly vertical and, therefore, 
the width of the various belts, as shown on maps, repres,ents mor·e nearly 
the thicknesses of the formations than their original horizontal extent. 

The evidence of detailed mapping of the areas underlain by members 
of the Rice Lake series proves that long, narrow bands of sediments are 
present among the volcanic rocks and vice v,ersa. The strike and dip of 
the schistosity, secondary -cleavage, ,and, in a few outer.ops, the bedding of 
these rocks are parallel. The bands of various formations parallel each 
other along their strike, and at no place was evidence noted of a structural 
discordance between the various types of rocks included within the series. 
Many of the thin beds of chert and iron formation are known to occupy 
a conformable position within the Beresford Lake volcanics, and thus 
to represent sediments laid down on lava flows. However, as will be indi
cated in a later sec.tion of this report, the character of the folding the series 
has undergone is not known, and it is possible, therefore, that two or 
more unconformable s'eries ·of rocks may be folded into apparently con
formable positions, though it seems highly improbable that, for instance, 
all the various belts of sediments owe their pos~tion within the area of 
volcanic rocks to complex folding and faulting. 

53079---3 
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The basis of subdivision of the Rice Lake series of apparentl;y inter
bedded lavas ·and sediments into three main groups is lithological rather 
than structural. Even a lithologioal division of the series, however, 
is not altogether satisfactory because boundaries -cannot everywhere 
be sharply fixed between the several units in ooneequence of the 
intimately intermixed and -change.able ·character of the strata .a,t different 
localiti€S ·a.long 'the strike. This feature is well illUSltrated in the ·area 
along Manigotagan river east of Long lake, where a few outcrops of 
pyroclastic ·beds and rhyolite flows are present among outcrops of quartz
ose sediments of the Manigotagan phaise. North of a ·Certain point ·S.t 
this loca.lity :the exposed rocks are predominantly lavas of the Beres
ford group whereas to the south one-half mile no lavas were recog
nized within: the sediments of the Manigotagan group. The contaet zone, 
wherein rocks of the two groups appear intermixed, is interpreted as 
representing a transition stage fmm sedimentary conditions to essentially 
volcanic conditions. The -character of the strata and :the relative pro
portion of J.ava.s to sediments wiithin these tra.nsition zones appear to be 
variable a1ong the strike, and this ·also makes the fixing of oontacits 
between the groups somewhat arbitrary. The difficulity in fixing a contact 
between two lithological UTuits is well illustrated along W anipigow valley 
where rocks desig:nated the Beresford Lake phase at Beresford lake were 
traced northwest ·and found ito grade into strata of different -chara.cter 
and perhaps of the S·atne age as a part, of the W anipigow phase ·as devel,_ 
oped nor:th of Rice lake. 

Relations of Beres! ord Lake Lavas and Wanipigow Sediments 

The relations of the Beresford Lake lavas to the Wanipigow sedi
ments were studied in some detail in the vicinity of Red Rice ·and Rice 
lakes where the voica.nic rocks end rather abruptly and W•anipigow sedi
ments are exposed to the west along the projected strike of :the Lavas. 
A fairly l·arge, drift-filled depression lies along this contact zone and out
crops are small and scarce in .an area from 2,000 to 4,000 feet wide between 
the high ridges of lava on the east and of thick-:bedded, quartzose sedi
ments on the west. At fJ.r,st the W a.nipigow sediments were assumed to 
have been faulted into their present position with respect to the lavas, 
but detailed field work on the high ridges south of Red Rice and north 
of Rice lake along the projected strike of such a fault failed to locate 
evidence of the continuation of the fault in these directions. Moreover, a 
number of .outcrops in the area between Red Rice and Rice lakes are of both 
sediments and lavas, and apparently the sediments from the west and the 
lavas from the east inter.finger. Just north of the northwest comer of 
Red Rice lake, porph)'Titic trachy.te showing poorly developed pillows 
is fohl.owed to the north and south by quartzose sediments. The lava. 
band is 260 feet wide, and 1,100 feet ·a.long the strike to the west the ~ava 
ends and cross,bedded quartzite is exposed at this horizon. South of the 
outlet of Rice lake 1a large outcrop shows a quartzite band 300 feet wide 
bordered by porphyritic lava on its north •and south sides. This quartz
ite horizon extends at least 1,000 feet within the .area. of lavas. North
west of Rice lake and south of Round lake bands of grey traichyte and 
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black pillow lava are exposed between •areas of greywaeke ·a.nd quar.tzite. 
The lavas are of the same grain size adjacent to the beds of sediments 
as in the interior of the areas of volcanic rocks. The interpretation of 
the contact relations between the W anipigow sediments and the Rice 
Lake Lavas is that these two groups of rocks were formed during the same 
period, and thait their interfingered contact represents a rather sharp line 
of demarcation between an area of dominaint volcanic aetivity to the east 
and one of sedimentation in shallow water to the west. 

Determinations of Structure, Folds, and Thickness of Beds 

To determine accurately the detailed structure of ·the areas of steeply 
clipping sediments and lavas it is essential to know the :top or bottom of 
the beds .at many points .throughout the area. Unfortunately, however, the 
top of the beds can be determined only locally, for in moot parts of ithe 
distriet the original texture of the strata has been destroyed by shearing 
and recrystaHization. In Beresford-Rice Lakes area, the prevailing dip 
of the bedding, .cleav~, and schistosity is northward; only looally were 
southward dips noted. The top of some of <bhe beds of fine-gr:ained, lamin
ated, quartzose sediments south of the northwest end of Gem lake is on 
the north side, as here several beds within a horizon a mile or more wide 
show ·a gradation fr-0m quartzite of medium grain on the south side to 
cherty, almost dense, quartzite on the north side. Many other, nearby 
beds do not show a change in f.abri·c across the strike, but where the 
ohange is shown the -contrast in size -0f grains along the edges of beds 
less tha.n an inch in thickness is such as to be readily rerognized on the 
weathered surf.ace. The beds here strike northwest and dip from 75 to 85 
degrees north. 

At the east end of Long lake the top of some lava flows apparently 
faces north, for a number of outcr-0ps show brecciated lava followed to the 
north by massive lava of fine to medium grain. The brecciated rook is 
interpreted as a flow breccia formed along the margin of the l•ava flows 
during extrusi-0n. In some outcrops, fine-grained, grey lava ·adjoining the 
breceiated rock on the south shows poorly developed pillow structure. A 
few outorops show the irregular north side of the brecciated lava to be 
followed by fine-grained 1ava, which grades into porphyritic :to medium
grained rock, and this in turn into finer-grained, grey lava showing pillow 
structure or flow breccia. The flows sh-0wing thin, brecciated margins Me 
tra·cea.ble at intervals for a mile or more dong their strike of a little 
south of east. The dip of the beds appears to be from 78 ito 85 degrees 
north. 

In preceding paragraphs chert, tuff, ·and iron formation beds have been 
described as occurring among the lava flows, particularly in the area north
east of Long lake. Manry of these beds of sediments do not show features 
to indicate their top or bottom. One cher.t bed east of Bidou lake 
howev-er, appears to have been deposited on .an irregu:Lar surface of .~ 
lava flow, perhaps developed in part by erosion in the interv·al between 
th~ extrusi?n of the. flo~s. ~his bed was f.ollowed carefully along its 
strike ·and its north side is straight, whereas the south contact is irregular, 
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causing the thickness of the bed to increase ,abruptly from 1 foot to as 
much .as 14 feet .at one point. One wide body of chert is 'about 10 feet 
long ,at the south side and 25 feet long iat the north side, the ends converging 
with steep and fiat stretches somewhat resembling steps. The cherty 
material is bedded, the south or ~umed bottom layers are of cherty tuff 
and cherty quartzite and these are followed to the north by alternating 
layers of chert and ·Cherty quartzite. The beds are fairly uniform in thi,ck
ness throughout their length ,and are curved slightly to the south. This 
chert bed is exposed 700 and 1,200 feet east and west, respectively, of the 
thick mass described. The thickness of the bed along these distances 
varies from less than 1 foot to 3 or 4 feet. The chert is ·complexly drag
folded adjacent to the thicker portions of the beds. To the north the 
chert bed is followed by a thick mass of Mack, medium-grained, ba.sal,tic 
rock. This ·contact zone between greenish grey lava on the south and 
black, fine-grained rock on the north is fairly well exposed at interva;ls 
for 2 miles from east of Bidou lake sioutheast to Stormy lake. In this 
distance two additional thin lenses of chert were noted ·along this contact. 
Some of the ·chert is complexly drag-folded. No chert was recognized in 
other outcrops aliong the projected strike of the contact, which apparently 
is represented along considerable distanoos by a narrow zone of highly 
schistose rock. The irregular south side of .the chert bed and the ooaraer 
grain of the sediments at the south side of the wide area of chert described 
above suggest that this chert bed was deposited on an irregular surface 
of the lava to the south, and if so the .top of the strllita here faces north. 
The lavas and intercalated s,ediments for ! mile north and 1 mile south of 
this contact zone dip northward, and there is no evidence that in this 
section the beds are closely folded or overturned. 

A few beds of the W anipigow sediments show ,crossbedding to indicate 
their top, and in the 1area west of Rice liake and along Wanipigow valley 
east of Wanipigow Jake, the 'Coarse-grained quartzose and greywacke-Hke 
sedimenrt:.s strike nearly east and west and dip from 40 to 70 degrees :north. 
The top side of .the beds of these sediments showing cross lamination is to 
the north, and careful sections made across the .area underlain by these 
e.trata did not show evidence of clos1e folding or overturning of the beds. 

In Oiseau River 1area the various formatioos· of the sedimenitrury and 
volcanic complex assumed to be the equivalenit of the Rice Lake series 
of Beresford-Rice Lakes area have been folded along a general east-west 
axis; but here, also, the absence of recognizable horizon-markers and 
defin.ite knowledge of the top side of the beds make it difficult to work 
out this structure in detail. The micia s,chists exposed in the basin of 
Davidson, Booster, Flanders, and Ryerson lakes ,appear to be folded into 
one or more small anticlines and synclines. The conglomerate beds DJorth
eas·t of Booster lake apparently are along the axis of one of these anti
clinal folds plunging to the nor:thwest. The lav.a and interbedded sediments 
along Winnipeg river east of Lamprey falls also ·appear to be closely folded. 
The beds of the wide 1area ·of fovas and sediments ,along Oiseau valley !and 
between the large granite bodies respectively nmth and south of the river 
dip from 70 to 85 degrees southward, and no evidence of overturning of the 
bed or close iaocli:nal folding was noted north of Oiseau river. South of 
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the river, however, and especially in the vicinity of Shatford '8.nd Bernie 
lakes, the beds locally dip northward away from the intrusive bodies and 
perhaps a number of small local folds are developed along the south margin 
of the belt of sediments and lavas. However, the prev·ailing regional dip 
of .the lavas and s·ediments along Oiseau valley is southward and an inter
pretation of their structure is that these rocks represent the remnant of 
the north Emb of a synclinorium, w:hose axis, now occupied by intrusives, 
1-ay somewhere between Bernie lake and Winnipeg river. 

The volcanic rocks of Maskwa River area are locally schistose; the 
trend of the schistosi.ty is east and the dip from 65 to 85 degrees south. 
The few, thin, .tuff beds recognized within the lavas also appear to dip 
southward •and parallel the sc:histos1ty of the lav.as. Tihe foliation planes 
of a few outcrops of sedimentary, garnet-bearing gneiss along the north side 
of the area of voJ.canic rocks also dip steeply to the south. The Maskwa 
River area of lavias with minor amounts of sediments is regarded as a 
.Jarge, elliptical-outlined inclusion in the granite and granite-gneiss. The 
>lavas and associated tuffs of Maskwa area are pe11haps equivalent in age 
to the Beresford Lake phase of the Riee Lake series as developed northeast 
-0f the east end of Long lake. 

Although the prevailing dip of .the bedding, where recognizable, of the 
schistosity, cleav·age, and axial planes of drag-folds is . to the north in 
Beresford-Rice Lakes area and to the south in Oiseau River area, this 
does not necessarily indicate that the beds are not closely folded nor that 
the thickness of the strata exposed can be calculated from the width and 
dip of the v·arious formations. In these areas the thick-bedded, quartzose 
sediments show a general regularity of strike and dip, whereas some of the 
intervening beds of slaty schist, tuff, greywacke, and iron formation are 
oharaeterized by pronounced drag-folding. In these drag-folded horizons 
the bedding, w:here recognizable, is intimately crenulated and shows no 
definite relation in direetion to the cleav·age, which appears to be parallel 
to the axial planes of the drag-folds. It is thus impossible to determine 
the true dip of the drag-folded horizons unless vertical sections ·a.re exposed 
to show the actual downward continuation of the drag-folded beds. 
Alth-0ugh the cleavage and axial planes of the drag-folds may dip steeply 
and be parallel over wide areas, the beds at some localities may have com
paratively flat dips, and be repeated several times in a series of close folds. 
A series of close, overturned, isoclinal folds may also be present, for these 
structures are diffi.cult to recognize without definite horizon markers and a 
knowledge -0f the top and bottom sides of the beds. For the foregoing 
reasons, no very definite statement is made with referen-0e to the detailed 
structure or thfokness of the Rice Lake series. The following are estimates 
of the minimum thicknesses of the three phases of the Rice Lake series 
as developed in Beresford-Rice Lakes area: Manigotagan phase 5,400 feet; 
Beresford Lake phase 10,700 feet; and Wanipigow phase 12,100 feet. T.he 
Wanipigow phase is believed t-0 be equivalent to a par.t of the Beresford 
Lake phases, and the minimum total thickness of the series exposed i.s 
estimated at nearly 16,100 feet. These estimates of thicknesses are based 
on a study of horizons within the series wihere tops of beds ·could be 



34 

determined, and no evidence was recognized of close or overturned folding. 
AU horizons wherein the structure was in doubt have been omitted from 
the caiculations, -consequently, the series may be many times thicker than 
indicated by the foregoing figures. 

Faulting 

No field evidence of faults having marked displacement:B was noted 
in the areas of Rice Lake formations mapped in southeastern Manitoba. 
Along a few zones there has been fracturing and sohistifying of the rocks 
across considerable widths. The gold-bearing quartz veins and replace
ment, ·copper-nickel, sulphide bodies are along sucih deformed zones within 
the vol-canic and sedimentary strata, and also locally within the granitic 
intrusives. There does not ,appear to have been very extensiw movement 
along the mineralized shear zones. The Rice Lake series may be cut by 
strike faults having -considerable displacements, but these are difficult to 
locate in an area where the rocks are oonsiderably deformed and meta
morphosed. 

Summary of Succession and Basis of Correlation 

The succession of strata and conditions of origin of the Rice Lake 
series of the original or Beresford-Ri.ce Lakes ·area appears to be somewhat 
as follows: 

(1) A period of dominant sedimentation during whi-ch fine-grained 
quartzose and clayey sediments, represented by the M·anigotagan phase, 
were deposited, perhaps in part under considerable depths of water. 

(2) A period, represented by the Beresford Lake lavas, during which 
essentially volcani-0 conditions predominated and many lava flows, ranging 
in mineralogi~al composition from rhyoli-00 to basalt, were poured out. The 
different types of lava are in part interlayered, and locally Msociated with 
tJhe volcanie rocks are beds of chert, iron formation, and tuff. These 
lenticular bodies of sediments are thought to represent deposits of voieanic 
ash and precipitates of material of volcanic origin formed during the 
intervals between the suecessive Java extrusions and in lakes on the surface 
of the lava field. 

(3) A period, represented by the Wanipigow phase, wherein vul<lanism 
conditions again gave place to sedimentation, perhaps under continental 
conditions. At some localities, as in the vicinity of Red Rice lake, the 
change from essentially volcani-0 conditions to sedimentation ·took place 
abruptly along the strike, oas the -coarse, gritty, quar.tzose sediments here 
·appear to replace lava floWB to the w~tward along the strike of the forma
tions. In other parts of the area the ehange from vuicanism to sedimenta
tion appears .to have been gradational, and at these localities a considerable 
thickness of intercalated l·ava flows and bedded deposits ·accumulated. 

The arigin and .succession of the Rice Lake series are regarded as 
somewhat similar to the Keewatin series as d€Scribed by Lawson 1 in Lake 
of the Woods to the south as a period of " an extremely rapid process of 
deposition of intimately associated, and often alternating, vol-Oanic ejecta-

1 Geol. Surv., Canada, Sum. Rept. 1885, pt. CC, p. 49. 
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menta (both flows and tuft's) .and aqueous sedimentation, the material for 
which was derived partly from the voicanic products and partly from more 
siliceous ·and acidic rocks which seem to have coMtituted the original floor 
or trough." It is plain thiat the Keewatin series as originally defined con
tained considerab1e sedimentary material in addition to lava flows, and in 
this respect the complex of volcanic and sedimentary strata of southeastern 
Manitoba closely resembles the Keewatin of nearby areas in western 
Ontario. 

As the several areas of pre-granite rocks of surfidal origin in south
eastem Manitoba are surrounded by granHe and granite-gneiss, iit is impos
sible to trace the formations directly from one ·area to the other and there
by to present a well-proved correlation of the various groups of sediments 
and lavas. However, that the sediments and l1avais of Beresford-Rice 
Lakes and Oiseau River areas may belong to the same series is suggested 
by the similarity of ithe genel"al Lithological features and suc·cession of the 
strata of the two nearby a·reas, and ·aiLso by the broad structural features 
of the district, for, as has already been indicated, the prevailing dip of 
the beds, schistosity, cleavage, and .axi1al planes of drag-folds is steeply 
n-0rth in Beresford-Rice Lakes area, whereas in Oiseau River area the dip 
of these structures is s;outhward. The intervening country between these 
two .areas, so far as is known, is underlain by granite and granite-gneiss 
containing scattered, included mass1es of lavas, sediments, and basic, in
trusive rocks. The outward dip of :the beds on the north .and south sides, 
respectively, -0f this granite body ·and the inclUBions -0f older r-0cks within 
the intervening granite suggest that the granite body had ·a general, flat, 
upper surface and that the ar·eas of lavas and sediments of Beresford
Rice l.akes, M1askw.a and Oiseau Rivers ·areas represent remnants or large 
roof pendants in the granite of the same series, designated the Rice Lake 
series, that once e:iotended continuously over the granite between these 
areas. At the time of the granitic invasion, the Rice Lake formations are 
c-0nsidered to have been broadly folded, permitting the granitic magma to 
re·ach relatively higher elevations along the crests of the broad, anticlinal 
arches while remaining Sit deeper levels in the adjoining synclinal weas 
representing structur.ali depressions. Erosiion has removed the sediments 
and lavas from the arches, but has not yet gone deep enough to completely 
remove the intruded rocks from the synclinal basins or structural depres.
sions. 

PLUTONIC INTRUSIVES 

GENERAL CHARACTER AND DISTRIBUTION 

Bodies of intrusive rock, ranging in size from a few feet to many miles 
across and varying in miner·alogi.cal -composition from peridotite and 
gabbro to gran-0di-0rite and gr.anite, are present in southeastern Manitoba. 
The basic intrusives are in small dykes and sill-like bodies .and include 
peridotite, hornblende, gabbro, and diorite. Intrusives of this type cut 
members of the Rice Lake series north of Oiseau ri¥er, in Maskwa River 
·area, and in the vicinity of Garner ·and Halfw.ay lakes, Beresford-Rice 
Lakes area. Basic rocks are also present within the granite south of 
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·footh lake, in English Brook area, ·and east of Goldeye lake near the 
mouth of Wanipigow river. Intrusive bodies near quartz diorite 1and grano
diorite in miner.al content, are present north of Winnipeg river east of 
Lamprey falls, and areas of the .granitic body between Long .and Gold 
lakes in Beresford-Rice Lakes1 ·area are near granodiorite in minel'al com
position. Dykes of granite porphyry aTe abundant in the formations of 
the Rioe Lake series around the east and west ends of the granitic body 
between Long and Gold lakes. As indicated in foregoing sections of this 
report, gl'anitic rocks are by far the most widespread types exposed in 
southeastem Manifoba. The granites vary slightiy in coloUT, texture, and 
mineral content from point to point in the distri·ct. They are typically 
grey to pink in ·colour, of coarse gr.ain, and only locally porphyritic. A 
pink microcline gr.anite is typically developed along the south side of 
Oiseau River area. To the north this granite is followed by a grey oligo
c1ase granite or gl'anodiorite. The granites of Beresford-Rice Lakes aroo 
outcropping south of Manigotagan ·and Moose rivers and north of W ani
pigow river carry abundant microcline .and 'll high percentage of quartz. 
Both massive and foliated types are developed in these areas, also banded 
gneiss, due to ithe penetration of the granite magma along the bedding 
planes of the Manigotagan sediments. A few small bodies of a character
istic massive, pink, hornblende-bearing gr.anite ·cut the foU.ated ·and banded 
gneiss in the area from Turtle lake to southeast of Manigotagan lake. Peg
matite dykes are .abundant nmth of the microcHne-granite body south of 
Winnipeg river, and i:i-lso from Clearwaiter lake southeast through Mani
gotagan lake and up Moose river to beyond Tooth lake. The majority of 
these pegmatite bodies are rich in microcline. A few in Oiseau River area 
and in the vicinity of Cat lake, about haUway between Manigotagan lake 
and Pointe du Bois on Winnipeg riveT, howev·er, are rich in soda feldspar 
and the tin .and lithium deposits of these •areas· are in these pegmatites. 

The intrusive rocks of the district are divided, for the purpose of 
giving a more detailed lithological description, into the following groups. 

(I) Peridoti te 
(2) Hornblende, ga.bbro a.nd diorite 
(3) Porphyritic and non-porphyritic quartz diorite, granodiorite, and granite 
(4) Dykes .of granite porphyry 
(5) Grey gra.nodiorite and granite of Beresford-Rice Lakes area 
(6) Grey gra.nodiorite and oligoclase granite of Oiseau River area 
(7) Pink hornblende granite 
(8) Pink microcline granite, Oisenu River area 
(9) Grey granite and granite-gneiss 

(10) Microcline pegmatite 
(11) Albite pegmatite and pegmatitic albite granite 
(12) Diabase dykes 

PERIDOTITE 

Small elongate bodies of black or dark green, massive, igneous rock 
near peridotite in mineralogioal composition are present west from the 
east end of Oiseau lake, on Gamer l•ake, and at Goldeye lake near the 
mouth of Wanipigow river. The nickel-copper sulphide bodies are close 
to masses of peridotite in Oiseau River area, and parts of the Goldeye Lake 
peridotite body altered :to serpentine are being quarried for the manu-
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factuTe of interior decorative stone. In general appearanee these rocks 
are coarser in grain than the basic lavas and some outcrops weather 
browniish, others light grey, and others show parallel, light-coloured vein
lets of asbestos-like material up to one-quar:ter inch wide. Some of the 
peridotite is crossed by cracks, ·and Mea.s of the surface of such outcrops 
weather with small, irregularly oriented depressions, representing shrink
age joint planes formed during the consolidation of ithe magma. The 
weathered surfaces of other outcrops show ma.rkings somewhat similar to 
poorly developed pillows and also exhibit other features suggesting flow 
structures. 

Thin sections of specimens of peridotite show a mat of fibrous min
erals including pyroxene (tremo1ite), ·amphibole, serpentine, tialc, and 
chlorite with no signs of the outline of the original mineral grains. The 
typical augite interference c·olour ·and right-angled cleavage are sti11 recog
niizable in the centre of a few areas of ·altered material. Other minerals 
with a bluish interference colour, a.nd holding .abundant specks of magne
tite, 1resemble the serpentine-like alteration products of olivine. A few 
irregularly outlined areas of a mineral with good amphibole cleavage, 
probably uralite, were noted within the fibrous material. No feldspar or 
feldspar alteration products were recognized in the peridotites of Oiseau 
River area. The peridotite on Gamer lake contains rounded grains of 
feldspar in.eluded in the amphibole. This mass ·also contains considerable 
pyroxene showing a fine lamellar structure characiteristic of some diallage. 
The surfaces of many outcrops of peridotite weather brownish and a few 
outcrops on Garner lake show numerous, short, megularly oriented cracks, 
perhaps representing shrinkage joint planes formed by oontraction during 
the consolidation of the magma. Notfoeable features of the peridotiites 
are the scarcity of fresh minerals and of feldspaT, the great abundance of 
amphibole-like a.Iteration material, and the uniform appearance of the 
materials of the thin sections studied. 

What was judged to be a representative sample of peridotite waa ·col
lected from the Martin mineral c1aim, north of Oiseau river ·and 3-! miles 
west of ithe west end of Oiseau lake. In hand specimen: this Tock appeMS 
perfectly fresh .and massive, but in thin. section no tra,ce of the original 
minerals is recognizable, there remaining an aggregate of tremolite, ser
pentine, uralite, chlorite, and magnetite. The following is a chemical 
analyeisl of a representative &ample of this rock. 

Si02 ..•....•................................................ 
Al20a •.•.••••..•••..•.•••••••••....••.....••..••........•.•• 
Fe20s ..•.••••..•..••...•..•.•...•••.....•..••••.•••••.•••.• 
FeO ••.••.......•......•.......•....................••..•... 

~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Na20 .............•••.....•••............................•.• 
K20 ..•....•........•......•.•....•....•.•..••••.•....••••.• 
lliO+ ..................................................... . 
lli~ ····················································· C02 ....................................................... . 
Ti02 ...............•....................................... 
Ni ....•••••......••....•..••.••••.•.•.....•••.•..••••.••... 
Au ••.•••.•••...•.••...••.•....••..•••...•.••.••••••...•••.• 

1.Ana!yst, A. Sadler, Chemist, Mines Branch, Dept. of Mines, Canada. 

42.88 
3.54 

10.38 
4.90 

25.13 
6.50 
none 
none 
5.36 
0.44 

trace 
0.29 
0.12 
none 

00.54 
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The low per cent of Al20 8 , which is regarded as rather stable under 
metamorphic conditions, indicates that the rock WBB not originally a nQrite, 
olivine norite, or differentiate in situ from a norite or gaibbro magma. The 
absence of Na20 •and K20 indicates that the A:l20 8 must be accounted for 
in the ferromagnesian minerals. The CaO content is far too low for pyr
oxene-rich rocks. It is concluded from the .available data that amphibole 
was an abundant primary mineral of these rocks and they are reg·arded 
as highly altered, amphibole peridoti.tes. The analy&es given cCYITespond 
closely with that of the average of seven amphiboie peridotites tabulated 
on page 29 of Daly's "Igneous Rocks and Their Origin." 

A few small bodies of rock composed entirely of hornblende are 
present in the region. Two of these, respectively, on the Chance .and Devlin 
mineral claims of Oiseau River area, were studied in detail. On the Chance 
claim the hornblende rock is banded by peridotite containing bunches and 
veinlets of large hornblende crystals and of sulphides. In some parts of 
these bodies the hornblende has developed as individual crystals one inch 
long. Some of the hornblende is deep green and highly pleochroic, whereas 
other lath-shaped crystals are nearly colourless and only slightly pleo
chroic. Some crystals of aniphibole have a slightly brownish pleo
chroism. Other crystals are coloured and highly pleoohroic in their central 
areas, but around the rims ·are -colourless. The sulphides associated with 
this hornblende-rich rock clearly replaice the amphibole, and ·the bleached 
and colourless character of some of the hornblende may have resulted from 
alterations by the sulphide-bearing materials. W·herever noted the bodies 
of hornblendite are small, not over several hundred feet lQng •and from 
2 to 12 feet in width. 

The peridotite intrudes members of ·the Rice Lake series and is included 
as large fragments in the granite. At no place were peridotite and gabbro 
or other basic intrusives seen in contact, for wherever the two bMi-0 types 
approach each other, they are separated by a drift-oovered depression. It 
is thought that the baBic rocks represent sills or dykes that were intruded 
separately, but very probably at .about the same time, into members of the 
Rice Lake series, their intrusion taking place before the invasion of the 
granite magma which forms the ·large bodi€S of granite exposed in the 
district. 

HORNBLENDE GABBRO AND DIORITE 

A number of dyke-shaped, intrusive masses of gabbro and diorite a.re 
present in areas underlain by members of the Rice Lake series. Many 
other outcrops of rocks with grain size and mineral .comp06ition similar 
to that of the intrusives, but whose age relations are unknown, a.re also 
present within the areas underlain by volcanic strata of the Rice Lake 
series. The larger intrusive bodies of basic rock recognized ·are in the 
area north of Oiseau river from the east end of lac du Bonnet to the wtiSt 
end of Oiseau 1ake, in Maskwa River area just southeast of the jun-Otion 
of Maskwa river •and Cat creek, and in Beresford-Rice Lakes area from 
Garner lake northwest to Beaver lake north of W anipigow river. Gab bro 
is also present in the granite areas south of Tooth 1ak:e on Moose river, 
north of W anipigow river in the vicinity of Broadleaf river, and from south 
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of English lake at intervals east to Goldeye lake near the mouth of 
Wanipigow river. In Oiseau and Maskwa Rivers areas some of the bodies 
of copper and nickel-bearing sulphides occur in members <lf the Riee Lake 
series adjacent to bodies -0f gabbr-0. 

The gabbro and diorite ·are similar in their general appearance. Dark 
grey or white, shining crystals of feldspar and green and black amphibole 
aire recognizable in most outcrops. In some -0utcrops, the amphibole is 
S'egregated in lumps, giving a mottled :appearance. In others, white plagio
c1ase predominates ·and the amphibole is distributed in narrow, irregular
outlined areas between the feldspar crystals. Some bodies ·are variable in 
mineral composition, for areas .rich in plagioclase and others .apparently 
composed almost entirely of ferr.omagnesi!an minerals .are distributed 
irregularly throughout the mass, ·and without sihowing a tendency for basic 
and acidic phas,es to be located near one or other margin of the body as if 
the result of gravitative differentiation. The basic intrusive rocks are for 
the most part massive and although these rocks have been subjected to 
some deformation, they show little evidence of schistose or gneiss1c struc
ture, ex-cept along a few zones 5 to 20 feet wide wihere the gabbro has been 
oonverted to a light green, in many cases l"eddish stained, ,ohlorite-saussurite 
schist. Some of these zones of schistose gabbro carry gold-bearing quartz 
and along others magnetite, pyrrhotite, and chaleopyrite -are present spar
ingly. 

Under the microscope the te~ture of many specimens of gabbro and 
diorite is diabasic, the amphibole having crystallized later .than the feld
spar. In other specimens feldspar eryistals eontain rounded grains and 
needle-shaped crystals of amphibole, indicating that some at least of the 
ferromagnesian minerals crystallized early. The abundant feldspar of 
the gabbro is J.abradorite with a mean index of refraction near 1 ·560. In 
other specimens studied the feldspar is andesine or slightly more sodic, 
and these types are diorites. A few grains of quartz a.re visible Qn the 
weathered surface of some outcrops; such t~ perhaps have a mineral 
composition near qwartz diorite. The feldspar crystals are ohaMCteristfo
ally lath shaped, some show undulatory extinction, others are bent, and a 
few crystals are broken, the cracks being filled with veinlets of elaeite, 
aetinQlite, or uralite-like materi-al. Bits of amphibole and magnetite scat
tered through some crystals give the labradorite a dark ·colour, whereas 
others are ffosh-coioured, due to kaolin-like alter.a.tion products. Some 
plagioclase is in part altered in saussurite-like mated-al containing bits 
of zoisite, epidote, .and caicite. 

'f.he amphibole is for the most part a light green, highly pleoohroic 
variety occurring in single, compact crystals .and in aggregates of aeicu1ar 
crystals and shreds. Much of i..t is hornblende, though act.inolite is present 
and other v-arieties of amphibole may be represented. No augite wa.<:1 reeog
nized in the specimens examined micros.copically nor was evidence noted 
to suggest that the hornblende is secondary after augite. The ends of many 
crystals of :hornblende are frayed .and these crystals have a bleached appear
•ance, with flakes of brown biotite and bits of magnetite developed along the 
·cleavage planes. Some of the !llmphibole is also altered to chloritic material 
and nearly ·colourless, slightlypleochroic amphibole associated with the areas 



40 

of chloritic maoorial may be pargasite. Magnetite is an abundant acces
sory mineral in the gabbro and diorite. Some of the magnetite is titanif
erous, .for the grains weather around the edges to a material white in 
reflected light and which resembles leucoxene. Apparently primary brown 
iand green biotite .are !B.bundant in ·a few thin sections. No ortboclase has 
been determined in the thin sections of the gabbro and diorite examined. 
The minerals of these rocks are fresh ·and unaltered as compared with the 
minerals of the peridotites previously described and also as compared with 
the constituents of much of the basaltic lava of the Beresford phase of the 
Rioe Lake series. 

Variation in texture and mineral composition from the normal type 
of gabbro described in the foregoing paragraphs is shown locally where 
much coarser grained, more basic and more acidie phases are developed. 
In Oiseau Lake area, just north of the south line of section 28, range 15, 
township 17, a white, aplitic-looking band f.rom 20 to 50 feet in width is 
exposed for 1,500 feet along the south side of a hill of gabbro. The south 
margin of the aplitic band is drift covered; slaty and cherty sediments 
outcrop beyond the drift-filled depression 250 feet to the south. The north 
contact with the gabbro is well exposed on the side of the hill, and is clearly 
gradational; the acidic rock grades northwaird within a distance of 15 feet 
into medium-grained, hornblende gabbro. In thin .section the white rock 
from the south side of the outcrop carries abundant quartz and oligoclase 
and a little hornblende. The grains show crenulated, interlocking con
tacts. A specimen 30 feet north of .the south edge of the exposed mass 
contains only a little quartz and shows a texture similar to the specimen 
described above. A specimen 15 feet farther north has lath-shaped crystals 
of feldspar and is typical gabbro. A noticeable feature of the specimens 
of ·acidic rock is well-formed crystals of titanite and of calcite, the latter 
showing rhombohedral forms . The texture and eharaicter of this .acidic 
rock, along the edge of this gabbro outcrop, suggest that it originated from 
a digestion of sedimentary material by the gabbro m~a. 

A very characteristic feature of outcrops of some gabbro masses is 
white-weathering -areas composed of 11arge feldspar .crystals with hornblende 
filling .the interstices between the feldspar crystals. Some sueh areas are 
only a foot in diameter, but others 100 feet long were noted. Some of these 
a.Teas show a sharp line of demarcation with normal gabbro, whereas in 
other cases a few, Large, white, feldspar crystals are scattered through the 
gabbro for several feet from the main feldspar-rich mass. Outcrops of 
coa·rse, pegmatitic gabbro were seen only on top or near the top of gabbro 
hills, ·although not aH gabbro hills showed this feature. The feldspar 
crystals are of variable size from t to 2 inches long; large and small crystals 
aire intermixed in some outcrops and in others the crystals are of uniform 
size. ~he feldspars determined are oligoclase and andesine from different 
outcrops. The hornblende crystallized later than the feldspM" and is a 
fresh, highly pleochroic, green variety. Such bodies of coa:Mer-grained 
rock within the gabbro are considered to represent segregations somewhat 
like pegmatite segregations in granite. 

The basic phases of the gabbro are small, rounded patches of erratic 
distribution, and are present in most of the larger bodies of this rock. They 
appear as green and black areas and are composed .of large crystals of 
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hornblende and many small grains of magnetite. In appearance these 
masses resemble the peridotite, but in thin section the hornblende is fresh 
or only slightly ·altered in comparison with the minerals of the peridotite, 
which are almost entirely replaced by secondary products. These areas 
rich in hornblende apparently also represent local segregations of the 
minerals within the gabbro ma~a. 

The gabbr.o-diabase-diorite masses within the Rice Lake series are in 
large bodies with their longer axes para~lel to the strike of the enclosing 
rocks, except locally where the basic rock cuts across the general trend of 
the older rocks. Some bodies of gabbro show definite, chilled margins 
against the older rocks, whereas many show a schistose border in. some 
cases containing blocks of the intruded rock. The sheared nature of the 
contacts and the general resemblaI11ce in colour and texture of gabbro and 
basaltic lava make it difficult in the field to differentiate masses of intrusive 
gabbro from some lava flows. For this reason many bodies of intrusive 
gabbro may have been mapped as basaltic lava. The detailed work east 
of Long lake during the summer of 1929 demonstrated that some bodies 
mapped as gabbro in 1926 were of ~xtrusive origin, and, therefore, belonged 
to the Rice Lake series. In 1926, bodies of basic rock showing abundant 
angular and rounded lumps of feldspar up to one-half inch long were 
considered to be intrusive, but the observations of 1929 indicated that 
rocks carrying these feldspars graded into basalt showing pillow structure. 
The white-weathering lumps are apparently of secondary origin, as they 
consist of very small grains of albite, quartz, calcite, and some zoisite. 

Age Relations of Gabbro 

As already indicated, the age relations of the gabbro ·and peridotite 
are unknown, the two types of basic r.ock are assumed, however, to repre
sent differentiates of the ·same magma. Gabbro and .granite were seen 
in contact at three localities. At ·a .locality near the centre of section 1, 
range 14, township 17, Oiseau Lake area, a gabbro mass striking parallel 
with the enclosing lava flows is cut off by the granite, just as are the 
volcllinic rocks of the Rice Lake series on each side of the gabbro. Blocks 
of gabbro with sharp outlines occur within the granite along the projected 
continuation of the gabbro mass. At this locality the granite is definitely 
younger than the gabbro. In Maskwa River area the granite-gabbro contact 
is fairly well exposed north of Cat creek along the east side of the gabbro 
body of that area. The gabbro is coarse grained against a chilled margin 
of granite -! to 2 inches in width; the ·granite is of normal grain size 2 to 3 
feet from the gabbro. Small stringers of granite penetrate joint planes 
in the gabbro. The granite of this area is also oldeT than the gabbro. 
Gabbro and granite are in contact from 2,000 feet south of the long, narrow, 
northeast-trending bay of Halfway lake. In ploaces this contact appears 
to be a gradational one, suggesting that this gabbro mass is a phase of 
the body of granite and granodiorite to the west. No sharp line of contact 
was recognized; within 50 feet normal gab bro passes into normal grey 
granite and granodiorite. The contacts of the larger g;abbro masses within 
granite areas were not observed, and it is not known whether at these 
localities the basic rocks represent basic segregations of the granitic magma, 
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or inclusions of older rocks, or dykes cutting the granite. Some of the 
smaller areas of basic rock in the granite are known to be inclusions.. As 
basic intrusives younger than the granite are scarce, and not known to be 
in large bodies, it is very probable that the basic masses in the granite 
represent either large inclusions or basic segregations within the granitic 
magma. 

PORPHYRITIC AND NON-PORPHYRITIC QUARTZ DIORITE, GRANODIORITE, 
AND GRANITE 

~large, roughly lens-shaped body of porphyiritic and, locally, non
porphyritic rock, ranging in composition from quartz diorite to granite, 
occurs north of Winnipeg river in the northern half of township 16, range 
16, and extends about half-way across the adjoining ranges on the east and 
west. The general features of this intrusive body are described in the 
section ·of this report dealing with the tin deposits near Shatford and Bernie 
lakes (page 101). 

DYKES OF GRANITE PORPHYRY 

Dykes of granite porphyry are abundant in the Beresford Lake phase 
of the Rice Lake series north of the east end of Long lake, southeast of 
Rice lake, around the east ·and we:st ends, respectively, of the body of 
granitic rock extending from north of the east end of Long lake to near 
Gold lake. The porphyries are light grey on weathered surfaces and dark 
grey .on fresh surfaces. The rocks of the different dykes vary somewhat in 
texture and appearance, but always either dark, smoky quartz or white, 
glistening, tabular, feldspar crystals can be recognized on the weathered 
surfaee. Some outcrops of acidic, fine-grained porphyry resemble closely 
in appeaTance the rhyolite lava, and in the field it is difficult to decide the 
origin of these rocks unles'S the intrusive relations -can be determined. 

In thin section the porphyritic te:rlure of these dyke rocks is promin
ent; the feldspar and quartz phenocrysts are set in a fine-grained matrix 
wherein quartz, orthoclase, albite, calcite, and sericite are recognizable. 
The feldspar phenocrysts include both orthoc1ase and ·a twinned plagioclase 
varying in composition from acidic oligoclase to andesine. The quartz 
phenocrysts are rounded and contain abundant, dust-like inclusions. Both 
the quartz and feldspar phenocrysts are traversed by cracks along which 
secondary minerals are developed. Ferromagnesian minerals are sparingly 
present, and both biotite 1and hornblende were noted. The mine~als of 
many of the thin s·ections .are greatly altered, only skeleton outlines of the 
feldspar remaining, the central area being replaced by an aggregate of 
kaolin, zoisite, calcite, white mica, and small quartz grains. The few 
specimens collected from the different dykes varied in composition from 
granite to diorite. 

In size the porphyry dykes vary from stringers less than 1 foot wide 
up to masses 300 feet across. A few dykes were traced and found to be 
continuous 2,000 feet along the strike. Detailed mapping shows that many 
dykes exist in the .area north of the east end of Long lake and north of 
Clearwater lake, and that the dykes become smaller and fewer in number 
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parallel the strike of the sediments 1and lavM, and seem to have intruded 
along shear zones, beds of chert or tuff, or along the contact between gabbro 
dykes and sediments and lavas. The contacts with the older rocks are 
sharp and definite; the chilled edges are only a fraction of an inch in 
width. In a few dykes small, angular inclusions of the intruded rock were 
noted. The porphyry dykes cut the gabbro, but are older than the quartz 
veins. No porphyry dykes were noted eutting the granite. A few, short, 
irregular, porphyry dykes were noted to extend from the east end of the 
granite mass north of Long lake into the lavas, and this, combined with 
the marked concentration of the dykes around the two ends of this intru
sive mass, suggests that at depth these dykes may pass into this granite 
mass. The porphyry dykes of Beresford-Rice Lakes area •are considered 
to be closely related in age and origin to the period of intrusion that gave 
rise to the granite mass that they surround. 

GREY GRANODIORITE AND GRANITE OF BERESFORD-RICE LAKES AREA 

A large, roughly oval area of medium to coarse-grained granite and 
granodiorite <mtcrops north of Long lake and smaller areas of a similar 
granite outcrop west of Beresford lake, north of Rice lake, west of Red 
Rice lake, and west of Beaver lake. The rocks of these bodies are light 
to dark grey, with a pinkish tint only locally. Many outcrops near the 
edges of the masses are porphyritic, the rock of the interior of the larger 
masses being more evenly granular. The rock within individual masses 
shows considerable variation in texture and mineral composition, massive, 
dark grey, coarse, granodioritic phases grading into typical light grey or 
pinkish, medium-grained granite •and syenite. In<llusions of older rocks, so 
abundant in the large granite bodi•es .along :the north and south edges of 
the map-area, are absent OT only sparingly represented in the granitic 
bodies within the sediments and lavas, and in these intrusives no typical, 
foliated granite-gneiss was seen, though locally ·a quartz-sericite schist is 
developed along narrow shear zonee. The contacts of the smaller granite 
bodies with the members of the Rice Lake series are shaTp and without 
lit par lit gneiss. No pegmatite dykes have been noted in association with 
the granites of this group. 

Thin sections of the massive granite show the typfoal granitic texture 
with irregulllir-outlined feldspar crystals and areas of angular quartz griains 
and clusters of ferromagnesian minerals. Of the feldspars, a plagioclase, 
near oligoclase in composition, is the most abundant. OTthoclase is always 
present, but never exceeds in quantity the oligoclase. Microcline was not 
nated in any of the thin sections. Some of the plagioc1ase crystals show 
zonal growth, indicating a change in composition of the magma during 
crystallization. The orthoclase has a cloudy appearance and contains 
minute shreds of a white mioa. The oligoclase of most thin sections is 
slightly kaolinired, and in ;a few sections it is partly altered to zoisite, cal
cite, and quartz. Hornblende and biotite are both present and these min
erals are estimated to occupy about a quarter of the area of the thin sec
tions. Hornblende is more abundant than biotite, and in some thin sections 
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these minerals are partly altered to green chlorite and epidote, whereas in 
others they are unaltered. Magnetite is an abundant accessory mineral 
and a few grains of titanite and apatite are generally present. 

The sediments and lavas surrounding the bodies of massive basic 
granite were only sli~htly metamorphosed by the aetion of the intruding 
magma. This f.eature is particularly noticeable at a few points along the 
contact of the granite and Wanipigow phase west of Red Rice Jake, where 
exposures of sediments along the side of the granite hill are so little dis
turbed or altered as to suggest tihat the beds had been deposited on top 
of the granite. Farther west along this contact, however, outcrops show 
plainly the intrusive character of the .granite. The strike and dip of the 
strata :along the sides of the granite masses parallel the strike of the con
taiet, whereas around the ends of the larger masstis, as east of Gold l·ak.e, 
the granite contoot cu1:6 at .an angle the structure of the older rocks. The 
bodies of masisive granite wi·thin the sediments and lavas were not seen 
in contact with each other nor with the granite and granite-gneiss along 
the north sides of the area mapped; therefore, the age re1ations of the gran
ites of the sever.al separate areas are unknown. Shear zones within the 
maesive granite aTe impregnated with gold-bearing quartz, and both the 
granite ·and gold-bearing quartz are cut by a few very narrow dykes of 
black, basic rock resembling a diabase. 

GREY OLIGOCLASE GRANITE AND GRANODIORITE OF OISEAU RIVER AREA 

A large mass of grey, granitic rocks extends along Winnipeg river east 
and west of Pointe du Bois. The rocks within this mass are variable in 
colour, texture, and mineral content. Their characteristic colours aTe light 
to dark grey or almost black, whereas types of pinkish or white tints 
occur only locally. The texture is fine to coarse, even-grained, porphyritic 
types being only locaily noted. In these, the phenocrysts may be either 
feldspar or quartz. Mueh of the rock is massive or -0nly faintly gneissfo, 
due to the dark minerals or the feldspars being oriented parallel. A well
banded gneiss occurs only locally. 

In mineral content the rocks of this large mass vary from granite to 
oligoc1ase-quartz diorite. The latter is a common type. Plagioclase is 
the most abundant mineral of the thin sections, and in different specimens 
varies from albite to andesine. The plagioclase of many specimens is oligo
cliase and in these orthoclaae or microcline .are only sparingly present. All 
types carry biotite, and it, in most e·ases, is 1a·ccompanied by hornblende. 
Epidote is an abundant accessory mineral, and in a few specimens allanite 
occurs with the epidote. At some localities the several different types 
appear intimately intermixed, whereas a single type at other localities may 
extend over many square miles. 

Inclusions of members of the Rice Lake series are locally abundant 
in the granite rocks of this group, which, therefore, were intruded after 
the strata of the Rice Lake series were deposited. Dykes of pegmatite 
cut these granitic rocks at some localities, as near Pointe du Bois. The 
contact of the grey, gr.anitic rocks 1and the pink microcline granite is not 
sharply defined, as, south of Winnipeg river east of Pointe du Bois, the two 
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types are intermixed in a zone from 1,000 feet to 1-! miles in width between 
the main masses of these rocks. These relationships between the two 
types suggest that these distinct types of granitic rocks represent differ
entiates of the same magma, the more basic, gr.anodioritic phases perhaps 
crystallizing slightly earlier than the microcline-granite type. 

PINK HORNBLENDE GRANITE 

Small bodies of pink .granite outcrop on Turtle, Clearwater, and Mani
gotagan lakes, Beresford-Rice Lakes area. This is a massive, medium
grained granite, in pliac-es ,chara;cterized by excellent horizontal jointing. 
In thin section microcline is more abundant than orthoc}ase, and a 
piagioclase, between albite .and oligoclase, forms about one-third of the 
total feldspar. Green hornblende is abundant ·and is the characteristic 
ferromagnesian min.eral, for biotite is only sparingly present. This granite 
is not known to be gneissic, and the minerals of the thin sections .are only 
slightly gr.anulated and ·altered. Inclusions of mica schist and lit par lit 
gneiss were not noted in the massive pink granite. No pegmatite dykes 
were noted cutting this granite. It is not known whether this pink granite 
is a phase of the widespread grey .granite to the south nr a separate and 
younger intrusive. 

PINK MICROCLINE GRANITE, OISEAU RIVER AREA 

This granite outcrops south of the .grey oligoclase-granite and grano
diorite body described on page 44, and south of Shatford lake. The rocks 
of this group are described on pages 101, 109, and 110 of this report. 

GREY GRANITE AND GRANITE-GNEISS 

Granite and granite-gneiss outcrop extensively in southeast Manitoba 
and surround the areas underlain by members of the Rice Lake series and 
the smal1er intrusive bodies described in the foregoing sections. Granite 
and granite-gneiss outcrop for at lea;st 10 miles north of Beresford-Rice 
Lakes area and to the east are practically the only .rocks outcropping on 
the canoe route from Garner lake to Red lake. From Manigotagan lake 
to Maskwa River area and from Flint.stone lake to Oiseau lake, granite 
and granite-gneiss are the abundant types outcropping. A few small, in
cluded areas of older black schist, grey .gneiss, and gabbro are present in all 
arellis of granite that have been examined. 

The granite of these large bodies is similar in appearance and mineral 
composition over wide areas. The most common type is massive, fine and 
medium grained. and .grey to slightly pinkish. In most .areas, however, 
massive and gneissic phases •are intermixed; the areal extent of massive 
types is much greater than that of the gneissic granite. Massive and 
gneissic types grade into each other. Lit par lit gneisses are locally devel
oped along the borders of the granite masses. Gneissic phases and lit par 
lit gneisses are more extensively developed in the ·area between Turtle and 
Tooth lakes than elsewhere, the granite east of Beresford lake .and north 
of Wanipigow being predominantly massive. Where gneissic granite is 
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extensively developed, it is cut by pegmatite and aplite dykes, and the 
surrounding rocks are severely metamorphosed and recrystallized. 

In thin section under the microscope the granite is seen to contain a 
twinned plagioclase between oligoclase-albite and oligoclase in composi
tion, orthoclase, microcline, quartz, biotite, and in some specimens a few 
crystals of hornblende. The granite in the vicinity of Moose and French
man lakes contains primary muscovite in addition to biotite. The min
erals are fresh with the exception of a few of the plagioclase and ortho
clase grains, which are slightly kaolinized. The larger grains show granu
lated outlines and a few are crossed by cracks along which quartz and 
white mica have developed. Accessory minerals are not abundant in the 
thin sections and include a few grains of magnetite, pyrite, titanite, apatite, 
and zircon. The secondary minerals are epidote, calcite, and shreds of 
chlorite. 

In thin sections of the foliated granite the quartz and feldspars are 
crushed and show undulatory extinction. Much of the feldspar is recrys
tallized to albite and inclusions of quartz in feldspar or feldspar and quartz 
in biotite are characteristic. Considerable sericite is present in long, needle
shaped shreds and the biotite flakes show frayed ends. The gneissic phases 
of the granite of this area are believed to have originated at a late stage 
in the crystallization of the minerals, to have been caused by local move
ments due to adjustments within the magma, and, therefore, are not the 
result of widespread regional deformation after the magma had completely 
crystallized. . 

Basic rocks of the mineral composition of gabbro and quartz diorite 
were noted locally within the large areas of granite. These more basic 
rocks are massive, coarse grained, and dark grey to black. In thin sec
tions their plagioclase varies from oligoclase to andesine in composition 
and together with hornblende occupies over three-quarters of the area of 
the sections. Some orthoclase and biotite are present. The minerals are 
slightly altered to zoisite, calcite, and chlorite. Some areas of these basic 
rocks are small, and only a few are up to 2,000 feet in width. Areas of these 
more basic rocks within the granite may represent local segregations of 
the basic constituents within the magma or inclusions of older intrusive 
bodies. 

The granite intrudes the Rice Lake series at every point where the 
contact between these two groups of rocks was observed. At many places 
inclusions of the older rocks are abundant within the granite adjacent to the 
contact. At most points along the contact the older rocks have been in 
part recrystallized and southeast of Turtle lake and westward from 
Gabrielle portage on W anipigow river many beds of sediments have been 
altered to grey, feldspar-rich rocks resembling in appearance aplitic granite 
or acidic lava. 

No field evidence was found to indicate the presence of granites of 
more than one age. An older granite was exposed in the district at the time 
of the deposition of the Rice Lake series, for conglomerate beds locally 
developed within this series contain granite pebbles. No outcrops of this 
older granite have been recognized. 
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MICROCLINE-PEGMATITE 

Dykes and irregular-shaped masses of pinkish pegmatite carrying 
abundant microcline feldspar are locally abundant in the district, especially 
around the north contact of the body of microcline-granite in Oiseau River 
area, in the vicinity of West Hawk lake, .and along Manigotagan river from 
Turtle lake southeast to Tooth lake on Moose river. These pegmatites 
are of irregular grain size, microcline crystals up to 2 feet across being 
developed in some bodies. Quartz is an abundant constituent in many 
bodies, and some albite and muscovite are generally present. The bodies 
of pegmatites are discontinuous along their strike and vary in thickness 
from less than 1 foot to over 100 feet. So far as is known, accessory 
minerals are not abundant in the microcline-rich pegmatites; the lithium
bearing minerals and cassiterite are in pegmatites carrying abundant soda 
feldspar. 

ALBITE PEGMATITE, APLITE, AND PEGMATITIC ALBITE GRANITE 

A few boss-shaped and smaller irregular-outlined bodies of pegmatite 
and pegmatitic granite carry abundant pinkish white soda feldspar, mus
covite, and garnet, together with deposits of rarer minerals, including 
lepidolite, spodumene, montebrasite, cassiterite, beryl, and other minerals. 
These rocks are des.cribed in detail on pages 102, 103, 110-113. 

DIABASIC DYKES 

Dykes of basic rock younger than the granite are not abundant in 
southeast Manitoba. Near the west end of Oiseau lake a small dyke of 
diabasic rock cuts the granite, and east of Clearwater lake, Beresford-Rice 
Lakes area, several narrow dykes cut the granite. The dyke rocks are of 
fine to medium grain, dark green to black, and locally weather reddish. 
The thin sections examined show a diabasic texture, the feldspar is between 
andesine and labradorite, and hornblende is the abundant ferromagnesian 
mineral, augite being present only sparingly. These dykes cut the members 
of the Rice Lake series and the granite wherever they have been recognized. 

GLACIAL AND POST-GLACIAL DEPOSITS 

The last continental ice-sheet that crossed the area left the usual 
deposits of glacial drift. Along the western and southern sides of the area 
the glacial deposits are covered by stratified clay and sand laid down in 
Lake Agassiz, ·a very extensive, sihallow lake formed in front of the retreat
ing ice field. The glacial deposits are widespread, but for the most part 
are thin, though locally, as determined by diamond drilling, they reach 
a thickness of 200 feet. The last ice invasion was from the north east, 
the strire trending from south 20 degrees west to south 50 degrees west. 
The rock surfaces are everywhere fresh and polished and glacial grooves 
and strire are numerous. A number of small limestone boulders were 
noted in the drift around lac du Bonnet. Assuming .the limestone bould
ers were carried from the nearest exposures of Palreozoic limestone to 
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the west, the la.st ice tongue to cover the southwest ·Corner of the dis
trict must have ·come from the nor:thwest. In Upper Whitemouth River 
area, just south of lac du Bonnet, W. A. Johnsiton1 notes evidence of 
the existence of two till sheets and two advances of the i~.1 the older 
from the oortheast and the younger from it.he northwest. .No evidence 
of the younger ice advauce was noted in Beresford-Ri<ie Lakes -airea 
in the northeast corner of the distrie.t and apparently this ice-sheet did 
not extend far northe.ast of Winnipeg river. 

In much of the district the gl1acial deposits a.re covered by muskeg, 
thick moss growth, or stratified clay, so that it is difficu1t, except on lake 
shores or in prospect trenches, to obtain information regairding the char
acter of the deposits laid down by the ['etreating ice-sheets. Boulders and 
blocks of Prec.ambrian rocks are scattered over the surf ace of much of the 
district. Deposits were seen of gravel, sand, and boulder clay in the form 
of ground moraine deposited in f.ront of an ice-sheet retreating northward. 
Some deposits are of roughly stratified sand and gravel, evidently of 
fiuvioglacial origin. This material may take the form of sma;H hills elon
gated in .a general northwest direction and they somewhat resemble small 
morain€S. Such hiUs are present north of lac du Bonnet, •along the City of 
Winnipeg railway about 6 miles west of Pointe du Bois, .a mile south of 
Wanipigow ·river, and for 5 or 6 miles east of Wanipigow lake and along 
Wanipigow valley 5 miles east of Gabrielle portage. 

The Lake Agassiz deposits comprise stratified clay and silt. Recent 
swamp .and lake deposits of peat and muck locally overlie the clays. 
Although the stratified clays were widespread in the western and southern 
parts of the district, the deposits are not known to be thick, diamond drill
ing records indicating at one point some 50 feet of clay in Oiseau River 
areia. These clay deposits have filled many of the inequalities of the under
lying surface, hence are of variable thickness from point to point. Lakes 
are not numerous in areas <iovered by Lake Agassiz days, whereas small 
lakes are very abundant east of where the days a.re developed. The 
deposits of clay filled many of the depressions occupied by lakes beyond 
the east limits of the deposits. The general absence of lakes in the area 
underlain by Lake Agassiz deposits and their ·abundance to the east is 
shown strikingly on the recently issued topographic maps of the country 
just east of lake Winnipeg. 

In Beresford-Rice Lakes area stra;tified c1ays extend up to between 
830 and 860 f-eet :above sea-level, as determined by •an .aneroid. These clays 
have not been .recognized along Wanipigow valley beyond the rapids 6 
mil'ElS east of Gabrielle portage or beyond Quesnel lake along Mianigotagan 
river. No evidence of beach or other shore features of Lake Agassiz was 
seen in this area, the eastern margin of the lake perhaps being formed by 
the retreating foe. The stratified clays are greyish and when wet are very 
sticky. For this reason it is difficult to build motor roads .a,cross areas of 
these days without surfacing with gravel and crushed rock. Some layers 
of .clay are sandy, and in som-e sections along Wanipigow V'a:1ley the clays 
are overlain by stratified &and. The areas of stratified clay are suitable 
f·or ·agriculture, but such areas are generally heavily forested, oonsequen.tly, 
they are difficult to bring under cultivation. 

1 Geol. Surv., Canada, Mero. 128, p. 27 (1921). 
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CHAPTER III 

ECONOMIC GEOLOGY 

INTRODUCTION 

A variety of mineral resolll'ces are present in southeast Manitoba and 
during the past few years some of the minera1 deposits of the district have 
been developed. The first deposit to .attract attention was one .of hema
tite and Hmonite on the ea.st side of Black island, where in 1880 or there
abouts an attempt was made to develop a deposit of iron ore. The non
metallic resources of the •country adjacent io the railways east of 
Winnipeg early received ·atltenti{)n, and in 1894 the dolomite beds {)f Tyn
dall area, 30 miles east of Winnipeg, were investigated as ·a source of 
building stone. The quarries in this area are today the most important 
source of building stone in the western provinces. The search for metallic 
minerals within the PrecambTian of the distri.ct d1ates from 1895 when 
prospectors from Lake of the Woods examined the <:ountry in the vfoinity 
of West Hawk lake. Some mining claims were staked at .that time for 
gold. In 1897 the Lac du Bonnet Development and Manufacturing Com
pany -commenced developing a number of gold and silver prospecte in 
Oiseau River area, but this company had no great sue<:ess in this work 
Bind soon abandoned mining. 

The pr€Sent mining .activity in the part of southeast Manitoba under-
1.ain by rocks of Precambrian age dates from 1911 when free gold waa dis
covered in a quartz vein on the nor:th shore of Rice lake. In 1912 and 
succeeding years additional quartz veins ciarrying f.ree gold were discov
ered in the country surrounding the lake. In 1915 a sma11 mill w.as built 
on the Gold Pan and in succeeding years some gold was produced from a 
small but very high-grade ore-shoot. By 1916 the prospecting activity had 
extended from Rice lake ea.st along Manigoi:Jagan river to Long and Beres
ford lakes and northwest of Wanipigow liake on Wanipigow river. By 1921 
a number of min~ng companies had been formed .to develop the gold deposits 
of this new field. Many of these <iompanies were financ·ed in Winnipeg. 
Unfortunately the managements did not have the benefit of experienced 
advice, for all the enterprises were unsuccessful due to the high <:ost of 
tl'ansporting equipment to the field and the gene•rall.y small size or low 
grade of the deposits exploited. In the summer of 1924, however, the Wad 
Syndicate of Winnipeg and Hoston, and the Anglo-Canadi1an Explorers of 
Toronto booame ·interested in the possibilities of this large gold-bearing 
field. These companies were directed by experienced mining men Bind 
engineers, and prospectors. were sent to thoroughly investigate a number of 
the more promising gold occurrences. This led to the proving up of the 
Ki.tchener, Tene, and Hope veins, and <:oMiderable work on the Oro 
Grande. A 150-ton unit of a gold mill was built on the Kitchener in 1927 
and at the end of 1929 this vein was 'l'eported to have produced over 
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$1,000,000 in gold. In the summer of 1929, San Antonio _and Gem Lake 
gold deposits were being explored underground, work having rea.ehed the 
725-foot level on the former and the 500-f oot level on the latter. 

In 1916 ithe West Hawk Lake area again attracted considel"able atten
ti<Jn from pr<JSpectors, and discoveries of gold, molybenite, tungsten, tin, 
and platinum were reported from this area in the four succeeding years. 
Only a small amount of development work has been completed on the 
deposits of this area. In 1917 nickel-copper-bearing sulphides were dis
covered in Maskwa River area, 30 miles north of Lac du Bonnet, and in 
1919 deposits of a simil.ar type were discovered north of Oiseau river, 30 
miles east of Lac du Bonnet. Between 1922 and 1929 a number of the 
sulphide bodies -0f these two areas wffe investigated by various mining 
companies. In 1924 lithium-bearing minerals were discovered in peg
matite bod~es along Winnipeg river eaat of Pointe du Bois, and in the next 
two years a Large <area north .and south of Winnipeg river was prospected 
for deposits of these minerals. The original discovery, the Silver Leaf 
deposit, was explored by surface stripping and three carloads -of lithia ore 
were shipped. Additional depoeits of ·lithium nrinerals were found in the 
airea surrounding the original discovery and to the northeast of Bernie 
lake and also ·at Cat lake, 10 miles southeast of the Mask:wa nickel-copper 
sulphide bodies. In the autumn of 1928, the occurreooes of cassi.terite, 
the oxide of tin, in the pegmatites in the vicinity of Shatford and Bernie 
hi.kes, attracted attenti-on, and in the summer of 1929, sewral Winnipeg 
companies were -0rganized to prospect f.or and to exploit the tin deposits of 
Oiseau River area. 

In the immediately following pages, the minel"al l"esources of the area 
are treated in the following order: (1) Gold deposits of Beresford-Rice 
Lakes areas and nearby fields; (2) Copper-ni·ckel deposits of OiBeau and 
Maskwa River areas; (3) Cobalt deposit west of Werner lake; (4) Tin 
deposits of Shatford-Bern.ic Lakes .area; (5) Lithium deposits, by C. H. 
Stockwell; (6) Beryllium deposits, by C. H. Stockwell; (7) Fuchsite-bear
ing rook suitable for stuce-0 materiali, by C. H. Stookwell; (8) Molybdenite 
near Falcon lake, by E. L. Bruce; (9) Occurrences of gold and S<:heelite, 
Star and Falcon Lakes .area, by E. L. Bruce; (10) Silica deposi.te on Black 
island, l·ake Winnipeg; (11) Clay deposits on Punk island· (12) Serpen
tine deposit at Goldeye lake; and (13) Hematite deposit o~ Black island. 

GOLD DEPOSITS OF BERESFORD-RICE LAKES AND NEARBY 
FIELDS 

DISTRIBUTION 

Gold-bearing quartz veins -0ccur at intervals through-0ut an area some 
60 mi1es l-0ng and fr-0m 10 to 15 miles wide, e~nding northwest from 
between mileages 85 ·and 92 on the Manitoba-Ontario boundary to near 
lake Winnipeg. Within this long, naITow area the more imporbant known 
deposits a.re localized in small areas which in thei.r order of occurrence from 
souitheast to northwest are designated as follows: (1) Gem Lake ·area 5 
miles long east and west and 3 miles wide, lying south of Slate lake on the 
southwest branch of Manigotagan river and west from .the Manitoba-
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Ontario boundary; (2) Beresford Lake area, extending north 3! miles and 
west 1! miles kom the outlet of Beresford lake; (3) Centraa Manitoba 
area, 4 miles long east and west and 1 mile wide, extending through Went
worth lake and including the Kitchener, Hope, and other deposits; (4) 
Eldorado area, 1 mile wide and extending 2! miles southeast from the out
let of Halfway lake; (5) Cryderman area, situated south of Palomar lake, 
2 miles long northwest-southeast and a mile wide; (6) Gold Lake area, 
south of Gold lake, 2 miles wide north and south and 2! miles long east 
and west; (7) Rice Lake area, north of Rice lake, 2 miles long east and 
west and ! mile wide north and south; (8) Red Rioo Lake area, 1 mile 
wide and erlen<ling 1 mi.le east and west of Red Rioce lake; (9) Beaver 
Lake area, extending 2t miles northwest from the east end of Beaver lake 
and 1 mile wide; (10) Saxton Lake area, extending 1 mile east and west 
from the northwest end of Saxton lake, and! mile wide; (11) Wanipigow 
Lake area, extending 3 miles north of Wanipigow lake and 6 miles east 
and west; (12) English Brook area, southeast of tlie south end of English 
lake and about 3 miles square; and (13) Little Bear Lake area, township 
18, range 14, east of principal meridian. 

On subsequent pages are given descriptions of various properties in 
each of the above-defined local areas. The descriptions are based on field 
examinations made in 1926 and 1929. 

GENERAL GEOLOGY AND MINERALOGY 

The gold deposits are quartz bodies of vari·able size occurring along 
shear zones within members of the Rice Lakes series and cecl.ain of the 
bodies of granitic ·rocks ·cutting this series. Narrow ,jointed, 1and schis
tified zones carrying small bodies of quartz are widespread, especially in 
the volcanic members of the Rice Lakes series, whereas, apparently at on1y 
a few localities, are large shear or fault zones developed. Some of the large, 
persistent shear zones do not contain quartz and oth·ers carry large bodies 
of quartz that is not gold-bearing. Free gold, in quartz, however, is widely 
distributed and has encouraged mining companies to follow closely the 
developments in progress. 

Many of the shear ·and fault zones and their enclosed quartz bodies 
are located along structural features such as the contact between lava 
flows, or the contact between a lava flow and -chert, tuff, or quartzose sedi
ments, or the contact of small, intrusive bodies with lava or sediment. The 
quartz-bearing shear zones on the Kitchener, Te.ne, and Hope mineral 
claims of Central Manitoba area a.re either along the contact of a thick 
mass of gabbro and di·abase with 1a thin ·Chert bed or in the gabbro-diabase 
body, their position, apparently to some extent, being controlled by 
irregularities of the ·south contact of the body of medium to coarse-grained 
gabbro and diabase. The San Antonio deposit in Rice Lake area is in a 
medium-grained, basaltic rock just north of its contact with thick beds of 
arkosic sediments. The Oro Grande shear west of Beresford lake is in the 
east side of a body of medium-grained, basaltic rock between beds of 
andesitic lava and tuff. The Gem Lake deposit is a.Long a wide, schistose 
zone developed within andesitic lava adjacent to a. body of medium
grained, basaltic rock. The shear zones in the granitic intrusives, as a.t 
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the Eldorado and the Luleo west of Beaver lake, are within central parts 
of tongue~haped bodies or else close to the contact of the bodies of 
intrusive rock with the older lavas and sediments. At these and many 
other localities, the rocks are schistose acrosS' widths varying from 10 to 
300 or more feet, but intense fracturing and granulation is localized to 
narrow, lenticular zones within the main zones of deformation. The 
quartz bodies are small and lenticular where they lie along zones wherein 
ribbon schist and white sericitic schist are developed, as on the Wolfe 
mineral claim northeast -0f Red Riee lake. Such zones probably were 
formed by a granulation of the rock and a recrystallization of the 
minerals under conditions of intense compression, hence practicalily all 
the openings for the later eirculation of the quartz minerals wauld be 
eliminated. In those zones within brittle rocks, as chert, cherty tuff, and 
some bodies of fine-grained basic rock, the shearing resulted in the 
development of a zone wherein the rocks are intensely fractured and in 
part rendered schistose. The quartz bodies along such zones as illus
trated by the Kitchener body are fairly continuous and uniform in size, 
although small, angular, and long, narrow bodies of country l'Ock are 
numerous within the quartz. It thus appears that areas underlain by 
rocks of varying competency under deformation are favourable to pros
pect, and, perhaps, the variable texture and composition of the inter
calated volicanie and sedimentary strata of the Beresford phase of the 
Rice Lake series explain the local[.zation of the majority of the quartz 
bodies of the district to areas of these rocks, as contrasted with the 
sedimentary Manigotagan and Wanipigow phases of the series, consti
tuted of rocks that are fairly uniform over considerable areas and are 
practically barren of quartz bodies. 

The fracture shear zones cut all the rocks recognized in the area, 
with the exception of the pink hornbliende granite in the area kom Turtle 
to Manigotagan lakes, and a few, small diabase dykes whiich cut the 
quartz bodies. Although the }arge granite bodies of the .area contain 
shear zones, gold-bearing quartz was recognized only in the granite and 
granodiorite body between Long and Gold lakes, the small mass south of 
Tinney lake, and the granite area north of W anipigow river from Beaver 
lake west to English brook. 

The shear zones vary marked!~ along their strike, in width and in 
the degree of alteration of the rock; a belt of schist 20 feet or more in 
width may narrow within 300 feet a.long the strike to less than a foot of 
fractured and only slightly schistose rook. Several such elongated lenti
cular masses of schist may follow one another along the strike and are 
also likely to be similar1y developed down the dip, but in many cases 
they occur singly. The zones of deformed rock follow closely the dip and 
strike of the schistosity and of the bedding of the enclosing rocks, the 
angle between the average trend of a shear zone and the strike of the 
schistosi·ty or bedding of the country rock in no case being over a few 
degrees, the slight divergence shown at some loca!.ities being a slight zig
zagging across the formation, as a consequence of the irregular widen
ing and narrowing of the schist zone. Along some shear zones, and 
especially those within granite and chert, the boundary between the 
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schistified, and jointed rock, .and massive •rock is sharp, whereas in lav·as 
in most plac€S the shear zoneS' gradually pass outward into schistose 
lava CMTYing lenses and veinlets of quartz, some of which carry free 
gold and pyrite in cubes 1and grains. CaLcite, siderite, and ankerite are 
abundanit in the schistose rock adjoining some quartz bodies. The laminre 
of the schist bend a.round some of the quartz lenses and the lBlrger pyrite 
cubes. In some shear zones layers of apparently massive rock from 2 
inches to 1a foot or more in width are present. Along the strike many 
zones end by fingering out into several narrow seams of schist with inter
vening, massive rock. The wall-rock along some shear zones is striated, the 
strim in some cases being nearly vemical and in others nearly horizontal. 
There is no direct evidence, however, of marked displacement of the strata 
on opposite sides of the shear zones, the movement necessary to granulate 
the rocks and to render .them schistose apparently being only slight at any 
one place. 

The quartz is distriburted along the shear zones, either irregularly in 
small lenses and veinlets or oontinuously in bodies of variable size and 
outline. Smail, angular fragments of wall-rock are abundant in some 
quartz bodies; other deposits consist of alternating layers of quartz and 
wall-r.ock. At a few localities elongated, lenticular bodies of quartz are 
arranged " en echelon " within zones ·of schistose rock. The quartz bodies 
along a few shear zones have sharp, definite walls, the schistosity of the 
enclosing rock curving to follow the general outline of the quartz body. 
The schist adjacent to most quartz bodies, however, carries some quartz 
in sma!,I vein1ets .and lenses, the contact between the main quartz body and 
schist being gradational. Some of the quartz in the wall-rock carries gold, 
the average gold content across mineable widths so f,ar as is known being 
less than $1.20, and too low to mine profitably in combination with it.he 
quarlz. The quaritz bodies ithus comprise the only type of gold ore at 
present known in the field. 

The quartz bodies are divisible into the following thTee types, on the 
basis of ·colour, texture, and mineral content: (1) composed of dark, 
smoky, medium-grained quartz; (2) composed of white, finely ·crysitalline, 
sugary quartz; and (3) composed ·of white, coarsely ·Cry1Stalline, pegmatitic 
quaiiz carrying albite feldspar. Of these three types the first (the dark, 
smoky quartz) is considered the most valuable and the ore-bodies a.t present 
under development .are of this type of quaiiz. In this quartz the gold is 
in very small particles, fairly evenly distributed throughout the body. In 
some ore the gold is· not visible to ithe naked eye and in the Kitchener vein 
no .gold has been recognized even under 400 degrees magnification under 
the microscope. This quartz, however, shows a ·Colour of gold on fine 
grinding and panning. Much of the smoky quart.z is without mineraliza
tion, chalcopyrite and pyrite being confined to the margins of the body or 
adjacent to included bits of country rock. At only a few places does the 
pyrite show crystal faces. Only a few grams of albite and cafoite have 
been noted in the specimens of this quaTtz studied microscopically. 

Ten specimens of dark-coloured quartz from different deposits have 
been studied microscopically. All are similar in general appearance. The 
quartz shows no sign of crystal faces and is in interlocking gr.ains of 
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variable size and outline. The thin sections typieally oonsist of large 
quartz grains, the interstices being filled by smaller quartz g.rains. In small 
ar·eas of some thin sections the la.rge quartz griains fit together closely, with 
a slight dove-tailing into one another. In S-Ome areas the quartz is brec
ciated and the resuLting small .grains show wavy extinction. The whole ·area 
of other grains do not extinguish at onoe, one side becoming dark shortly 
before the other. Other quartz grains show irregul-ar, ragged outlines. 
Long, narrow areas of small grains of quartz cross some thin sections, 
perhaps formed along a zone of fracturing. These features suggest that 
the quartz crystallized under considerable stress or has been deformed 
sinee it erystallized. The quartz oi the smaller veinlets within schist is 
simHar in its general features to that of the larger masses. Small specks 
of magnetite, ehlorite, hematite, and rutile lie in some of the quartz grains, 
giving them a cloudy appearance in. thin section. Free gold was noted in 
four thin sections, distributed among the small quartz grains showing wavy 
extinetion, and 1as threads and films along cracks within the }arger quartz 
grains, aind as small specks in apparently unfraictured quartz. A few bodies 
of .the smoky quartz are known that do not carry gold, and others carry 
on the average too little gold to be mined profitabLy. 

Bodies of white, sugary quartz (the second type) :are present at the 
same localities with the smoky quartz, and in a few depo.sits both white 
and smoky quartz are present in the same quartz body. Some of the 
smoky quartz is eut by veinlets of white quartz, but these were perhaps 
formed by recrystallization of the dark quartz along fracture planes. 
Although the quartz exhibits noticeable differences in colour, texture, and 
mineraHzation., and the several varieties do occur with sharp boundaries in 
the same body or in difforent bodies along the same shear zone, no definite 
evidence was noted f·rom a study of the deposits of the whole ·area ito pr.ove 
that the different types of white and dark quartz and their oontained min
eralization are not of about the same age. In thin se.ction und~r the micro
scope the white quartz is similiar in general appearimce to the smoky quartz. 
The si~e of grain of the wh1te quartz is more uniform, however, Large areas 
of a thin section being of medium size graiM; whereas other areae .are of 
smaller grains averaging nearly one-tenth millimetre in diameter. The large 
and small grains are not intermixed, as in some of the smoky quartz, a.nd 
there has been only slight granula.tion and straining of the white quartz. 
Crystals of cal'Cite, ankerite, and siderite are .abundant in some of the white 
quartz, also albite in twinned crystals. The gold lies between quartz grains 
ne·ar nes:l:B of carbonates. At the Cryderman deposit gold is present along 
cleavage pJ.anes in calcite in chlorite schist adjaeent the main quartz 
maes. The gold is erra.tieally distributed throughout the white quartz, and 
for this reason certain samples cut from bodies of whJ.te.' even, granular 
quar.tz assay high, whereas others do not show a trace of go1d, ·and the aver
age for the whole mass is disappointingly fow. 

Bodies of the third, or white, pegmatitic variety of quartz are wide
spread, although only a few masses of this type of quartz are present ·at any 
one locality. Representative bodies of this quartz lie north of the west 
end of Long Lake and east of Red Rice lake, respeetively. The masses are 
large and either long, dyke-like, or cirrcular but irregular-outlined bodies. 
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Both white and pink feldspar ·are focally 1abundant constituents and white, 
musoovite-like mica is, also, locally present. The body north of Long lake 
carries some -0halicopyrite. This type of quartz, however, is usually barren 
of sulphides or other minerals excepting feldspar and some mica. Although 
free gold hais been found in quartz of this type, the deposits usually do not 
assay even ·a tr&ee of gold. Bodies of quartz of pegmatitic character are 
not considered likely to carry gold in. commercial quantities. In the future 
these quartz bodies may be valuable 1as :a source of s11ica. 

The cause of the different colours shown by vein quartz has been 
investigated by a number of workers and until recently the explanation 
·advanced w.as the presence of diff erenit types of foreign material in the 
quartz. Recent, detailed investigationsl indicate that nearly .all quartz 
becomes smoky brown when subjected to radiation from radium ·compounds, 
and, also, that the smoky ·Colour is destroyed if the quartz is heated to 400 
degrees or is .continuously heated at 235 degrees. The smoky colour of 
heat-decolourized quartz is restored by radiation. Holden .advances the 
theory that " smoky quartz owes its ·colour to atoms of silicon, formed by 
the disintegration of silica, through the &etion of radium radiations". The 
free silicon atoms produce a shattering of light, thus giving a smoky colour. 
"The particles of free silicon a.re of atomic, not colloidal, dimensions." 
Colloidal gold 2 has also been formed experimentally by exposing tubes 
containing ·a joelly of silieic acid, uranium nitrate, and gold to X-rays. It 
is concluded that radioactive material in the earth's crust may give short 
wave rays which would be a factor in gold deposition. The presence of 
radioactive substances in or near some bodies of qwartz may explain the 
widespread association of g.old and smoky quartz in the Manitoba field. 

As ·already stated, bodies of carbonate-ehlorite schist and massive, 
grey, carbonate rock are present along some shear zones. Carbonate rocks 
are extensively developed in the workings of the San Antonio deposit, where 
one body of massive, grey, o8irbonate material up to 40 feet wide has been 
outlined on the 600-foot level, ·and a number of smaller, lenticular bodies of 
carbonate have been intersected along drifts on rthe 300, 600, and 725-foot 
levels. The contact of oarbonate bodies with ehlorite schist or more 
massive, basaltic wall-rock is gradational, the carbonates being fairly 
abundant in the schist ·away from the main body. In thin section under 
the microscope the grey carbonate rock shows an aggregate of small grains 
and crystals of ankerite, siderite, ealcit.e, albite, quartz, pyirite, and pyrnho
tite, with shreds of chloritic material. All the minerals are fresh ·appearing. 
Carbonate bodies are cut by small veinlets of quartz, variously oriented; 
the majo.rity have a dip under 30 degrees and apparently were formed along 
joint pl.an.es. The bodies of grey carbonate rock ·are considered to have 
originated .through a rearrangement and crystallization of the constituents 
of the waLl-rock, perhaps by the action of hot solutions rfoh in carbon 
dioxide. This alteration was ·completed before the gold-bearing quartz was 
introduced. In the specimens studied no evidence W8/S recognized of the 
original texture -and miner.als of the adjoining wall-rock. 

1 Holden, Edward F.: "The Cause of Colour in Smoky Quartz and Amethyst"; Am. Min., vol. 10, 
No. 0, pp. 203-62 (Sept., 1026). 

2 Cadenhead, A. F. G.: " The Effect of Radiations in Reactions in Gels ": Can. Chem. and Met., 
vol. 10, p. 202 (Sept., 1926). 
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O~IGIN OF THE DEPOSITS 

The gold deposits of Beresford-Rice Lakes area are aggiregates of 
quartz bodies of v.arioable size occurring along p1anes of fracturing and 
shearing crossing aU Prec·ambrian rocks e~cepting a few bodies of massive, 
pink hornbl~mde-gr.anite and small dykes of di.abase. Although many 
quartz bodies of the airea ·oarry some gold, only in a few is the •aver.age gold 
content high enough and the deposit of sufficient size t<> give promise of 
profitable development. The majority of the gold deposit.s are in ·areas 
underlain by the Beresford Lake or volcanic phase of the Rice Lake series; 
only a few deposits am known within the sedimentary members of this 
series or in dioritic 'Sind granodiori.tfo phases of the intrusives. Many 
deposits within the volcanic strata are localized along chert and tuff beds 
between la"\T!a flows, along wihat appears to be the ·contaict between •I.ava 
flows, and along the contact of gabbro bodies with chert, .tufi, and lav·a. 
The deposits follow closely the dip and strike of the bedding and schistosity 
of the enclosing strata. Fracturing .and shearing of members of the Beres
ford Lake oc voleanic phase of the Riee Lake series took p1aee at many 
horizons throughout the area, perhaps because of the variable character of 
the rooks of this group, whi.ch comprises massive, thick flows .and schistose, 
thin :flows, ranging in composition from rhyolite to basalt, ·and numerous 
thin beds and lenses of chert ~and tuff. In contrast with the variable 
chairacter of the volcanie group, the sedimentary strata and intrusives over 
considerable areas .are f.airly uniform in texture .and mineral composition, 
and shear zones along whieh quartz bodies could develop ·are only locally 
present in them. 

The presence of albite feldspar in the quartz and the pegmatitic char
a-0ter of other quartz bodies suggest .a high-temperature type of deposit 
related to a granitic magma. On the other hand, tourmaline, pyrrhotite, 
magnetite, and other min-erals eharacteristic of high-temperature quartz 
veins are ·absent or only spM"ingly present. Gold-bearing quartz veins are 
considered by most workers to represent residual products of •a granite 
magma. It has been concluded by W. H. Emmonsl that probably 95 per 
eent of the known lode ore deposits are related in origin to granite and 
granodiorite intrusives. The relation of gold deposite to bodies of .acidic 
intrusive rock in some areas suggests that the deposits were formed after 
the magm·a had crystalli~ed •and, therefore, that they represent .a residual 
product of the crystallization that migrated upward and outward th~ough 
fractures in the intrusive body ·and the surrounding rocks. As the gold
bearing quartz veins in Beresford-Rice Lakes .area ·are of wide distribution, 
it is impossible to 1assign .the source of the deposits to any particu1ar granirbe 
body. If related to any of the exposed intrusive bodies, the deposits must 
have formed considerably later than the period of crystalliz.ation of the 
parts of these bodies now exposed, for gold-bearing quartz extends into 
the granite at ·least 535 feet below the surface. So f.a.r M is known the 
deposits may have originated from a younger, acidie magma that never 
reached the Ievel of the present surface, for all the known granite bodies 

1 " Relations of Metalliferous Lode Systems to Igneous Intrusives " ; Trans. Am. Inst. Min. Eng., 
vol. 14, p. 29 (1926). 
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in the area ,are assumed to belong to the same period of batholithfo intru
sion. In this connexion it is interesting to note that in the Black hills of 
South Dakota, 600 miles to the southwest, gold deposits 1are related to 
granite porphyry intrusives of Tertiiary age, whi-Oh .cut the Precambrian 
and younger strata of this ·area. It ia believed, •also, that the Tertiary 
intrusives have supplied some gold to the Precambrian -0re deposits.1 It 
is concluded that in the Manitoba area gold deposits may be found in any 
of the rocks of the district. The most favourable focalities to prospect, 
however, 1appear to be areas surrounding the smaller ~ranite bodies and 
underlain by lav.a flows and their interlayered beds of tuft', chert, and iron 
formation, as in these rocks numerous, fairly large, fracttM'e and shear 
zones were developed and aff-0rded channels for the migration and deposi
tion of the gold-bearing materials escaping fr.om the granitic magma. 

GEM LAKE AREA 

Gem Lake area in-eludes a belt .of volC'ani-0 and intercalated sediment.a 
lying between the southwest br·anch of Manigotagan river on the north and 
Moose river on the south, and ·e:ictiending from the Manitoba-Ontario 
boundary west to near Flintstone lake. The area is about 5 miles long, east 
and west, and 3 miles wide. Prospecting in this area commenced in 1925. 
In the summer and autumn of 1926 .a number of gold-bearing quartz veins 
were diseovered and one :hundred or more miner>al claims were staked. 

Bedrock .consists of grey tc> bl1a-ck lavas, for the most part 1highly 
,altered to secondary minerals, .and thin beds -0f tuft' and other, 1amin.ated, 
quartzose sediments. Some of the light grey lavas contain abundant quartz 
and probably are rhyolite. The greenish ~Y laV'a contains but little 
quartz and flows of this type were perhaps trachyte .and &ldesite. Some 
flows ·are green to black, are more m8B8ive than the others, .and a·re of 
medium grain; they •are classified as basalts. S-Ome of the bodies of basaltic 
rock may be intrusives .and not flows. Some flows of grey, acidi-c lava 
south of Kickley lake show agglomeratic phases. Quartz-sericite and 
quartz-chlorite schist.a are fairly abundant members of the group. The 
sediments interbedded with the lavias include grey tuft', -chert, lamin.ated 
cherty quartzite, greywacke, slate, and more arkosie types. Dykes and 
lenses of granite porphyry up to 3 feet in width intrude some of the tuft' 
and ehert beds and narrow, dyke-like masses of basic rock, very probably 
repres~mting lamprophyre dykes, aire locally abundant in some of the lava. 
The strike -0f the beds is north 80 degrees west and the dip from 70 to 80 
degrees north. The cherty and slaty beds are drag-folded, and these 
structures appear to plunge about 40 degrees westwaird. The detailed 
structure of the area of voleanic roeks is unknown. The '886emblage of 
interbedded flows ,and sediments may be younger or older than the 
quartws·e sediments of the large areas, respectively, oceurring along Moose 
river on the south and Manigotagan river in the north, or they may be a 
volcanic horizon within the quiartziose, sedimentary s·eries. 

1 Paige, Sidney: " Geology of the Region Around Lead, South Dakota"; U.S. Geol. Surv., Bull. 
m. p. •1 ct924). 
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Gem Lake Mines, Limited 

The most important gold deposit at present known in this area is on 
mineral claims controlled by Gem Lake Mines, Limi..ted, and situated just 
north of the west end of Kfokley lake, at mileage 90! on the Manitoba
Ontario boundary. The claims were staked in June and July, 1926, by 
Messrs. D. A. Foster and Sandy McDonald. Later in the summer of 1926 
the group was taken over from the locators by W. S. Kickley iand associates, 
of Winnipeg. Surface work was commenced at onoo, and this work 
uncovered a body of schi.stose rook, carrying quartz veinlets, that for a 
length of 110 feet and an average width of 7·8 feet averaged $8.20 in gold a 
ton. The average width of quartz stringers present in this zone is nearly 
2 · 4 feet for 210 feet along the strike. The results of the preliminary work 
were considered encouraging enough to warrant further development, and 
Gem Lake Mines, Limited, was organized in February, 1928, to continue 
the development of the deposit. A complete mining plant was installed 
using wood-burning boilers for steam power. By the end of the summer 
of 1929, a three-compartment shaft had reached the 500-foot level, iand on 
the 125- and 250-foot levels, respectively, 1,500 and 1,100 feet of cross
cutting and drifting had been completed. Underground exploration was 
commenced on the 375- and 500-foot levels in the autumn of 1929. A report 
by Mr. Harry Donaldson, mine superintendent, states that in all about 
9,000 feet of drifting •and eirosscutting had been ·completed in the four levels 
at the end of 1930. Two ore-shoots of importance were located on the 
500-foot level, and here the &hearing and mineralization are reported to be 
more favourable than on the upper levels. One body of quartz on the 500-
foot level is 3-! feet wide for 112 feet and averages $16 a ton in gold. A new 
vein w1as focated in a drift on the 375-foot level west and south of the 
shaft. Underground exploration was in progress during the summer and 
autumn -0f 1931. Faulting and other complicated structures, reported below 
the 250-foot level, have made it difficult to correlate the ore-shoots on the 
several levels without exploration between the levels, and for this reason 
n-0 definite estimates of proved ore have been made. During the summer 
of 1931, the shaft was continued from the 500-foot level to the 775-foot 
hoTizon, and work is in progress on the 625- .and 750-foot levels. 

The gold-bearing quartz is in a highly schistose zone of greenish grey 
lava about 400 feet wide at the shaft. In thin section under the mi<:roscope 
the greenish grey rock is a chlorite-calcite schist; the shreds of chlorite 
·and grains and crystals of <:alcite are arranged in parallel layers distributed 
in alternating bands, giving a ribbon-like appearan<:e to the schist. The 
twinning lamellre of some of the ealcite crystals are twisted •and displaced, 
indicating some strain subsequent to their crystallization. Considerable 
quartz and untwinned feldspar (albite?) are present in ·aggregates of small 
grains; epidote and magnetite are a-ccessory minerals. More massive
appearing, green to Mack lava outcrops both norlh .and south of the deposit; 
the contact of the highly schistose and fairly massive type is gradation•a.l. 
In thin section the texture of the more massive rock is diabasfo, with lath
shaped crystals of andesine-labradorite. The ferromagnesian minerals are 
gone for the most part to uralite and chlorite; only traces of what appears 
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to have been augite and hornblende remain. Muc:h of the feldspar is 
saussuri..tized or apparently recrystallized to albite, calcite, zoisite, and 
quartz. Titanif erous magnetite and leucoxene are abundant. 

The e.ccompanying plan (Figure 2) indicates the underground work 
completed up to the end of June, 1929. The two crosscute running north 
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from the shaft, cross a part of the belt of s,chistose l•ava exposed in the 
surface trenches. The three drifts ·on the 125-foot level and the two on 
the 250-foot level follow narrow shear z-0nes within the belt of jointed and 
schistified rock. On the 125-foot Ievel, in the first shear zone north of the 
shaft, only two small lenses of barren quartz were found. They lie on the 
opposite sides of the main crosscut. In the second shear zone on the 125-
foot ·level, a quartz body was followed practically the whole distance of the 
drift running east from the -0rosscut. At the east end of this drift a mass 
of white, sugary-appearing quartz was exposed across 18 feet, but as the 
gold content was low no further work was done on this quartz body. Only 
a few, small lenses of low-grade quartz were found in this drift west of 
the crosscut. Along the third (the northernmost) shear zone on the 125-
foot level, quartz is very sparingly dev·eloped. The c-0ntinuation of the 
erosscut on the 125-foot level north of the third shear zone, crossed jointed 
and s·chistified, greenish, chloritic lava with no well-defined shear zones. 

On the 250-foot Ievel, two shear zones were interaected by the crosscut 
extending north from .the shaft. Al-Ong the southern of these a series of 
quartz veins and stringers in the schist .average ·approximately 3 feet in 
width for 145 feet west from the erosscut. The ·assays in this section 
indicate an ore-shoot averaging $44 a ton in gold across an average width 
of 3·5 feet and 145 feet in length. This ore-shoot was not located in the 
workings on the 125-foot level, .and, so f·ar as is known, the ore-shoot at 
the surface and on the 250-foot Ievel are two unconnected bodies. The 
quartz bodies may plunge westward following the structure of the rocks 
suggested by the westward plunge of the axial planes of the drag-folds in 
the surrounding area. If the plunge of the ore-shoots should prove to be 
westward, the work on the 125-foot level may not have been extended 
f.ar enough west to intersect the downward continuation of the ore-shoot 
at the surfa.ce. Although quartz is fairly .continuous on the 250-foot level 
east of the ore-shoot, the gold .content of the quartz here is low. In the 
northern of the two schist zones on the 250-foot level some quartz was found 
at intervala, but the gold content was not of .commercial grade. 

At places the shear zones developed by the various drifts •are indefinite 
and hard to follow, .and peI"haps other shear zones and quartz bodies occur 
undiscovered in the belt of jointed and schistified lav.a. The quartz bodies 
are lenticular, consequently c·onsiderable work, including raising as well •as 
drifting and ·crossicutting, will have to be done to determine the general 
size and anangement of the ore lenses. 

G. X. Group 

Of the many gold prospects that have been discovered in Gem Lake 
area, only that one occurring on the G. X. group was eX!amined. A trail 
leads west from the Gem Lake property to the G. X. group, situated 1,500 
feet south -0f the west end of Bud lake. At this locality schist-Ose, grey, 
troohytie, and andesiti-0 lav.as ·are exposed, some of which are porphyritic 
with white feldsp.a;r phenocrysts up to one-quarter inch long. The pros
pecting work has been done on the south side of a hill bordered by a wide 
swamp to the south. Two trenches .along the north edge of the swamp 
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expose rusty weathering, bedded, quartzose sediments carrying abundant 
pyrite. In alL, sixteen trenches have been dug, some of them to depths of 
10 feet in bedrock. The main trenches are .alon.g a line 800 feet long and 
trending south 50 degrees west magnetic. In the trenches at the northeast 
end of this line, sheared, trachytic lava is exposed. Some quartz in sheared, 
grey lava is exposed in the ten tren-0hes located within a distance of 350 
feet from the southwest end of ithe workings, but no continuous, well
defined body of quartz has been found. The quartz varies in width frrom 
8 inches to 5 feet. Both white and smoky quartz are present, and some 
of it carries free gold. Iron sulphides .are not abundant in the quartz. In 
two of the trenches exposing wider quartz masses, the schistose lava carries 
veinleit.a of quantz and grains of pyrite across widths of 10 feet. No infor
mation is avaHable regarding the average gold content of the quartz bodies 
exposed. 

BERESFORD LAKE AREA 

Prospecting in the vicinity of Beresford lake dates frrom 1915, though 
only a few mineral claims were staked prior to 1919 when the Oro Gl"ande 
group was staked by G. H. Porter 1and the Edna gl'oup by J . C. Irving. 
In 1921 the Madeline and .a number of other groups were staked by Messrs. 
William Walton, Willie Quesnel, and Gunnar and Leo Berg. Some surface 
work has been done on •a number of deposits by the Wad Syndicate, 
Angl-0-Canadian Explorers, Deep Rock Mining Company, and the owners 
of mining claims. Underground work was done on the 125- and 500-foot 
levels of the Oro Grande deposit. 

The bedrock exposed in this prospecting area ( ext·endin.g about 3! miles 
north and 1! miles west from the outlet of Beresford Iake) is greenish grey 
to black, basaltic lava intruded by gabbro-diabase and by a narrow body 
of granite extending from the Madeline group north ito the Edna group 
east of Tinney lake. Bedded quartzite and greywacke are exposed along 
the shore of Beresford lake, east of the basaltic lava. Within the lavas 
are thin layers of grey, bedded, tuffaceous materials, and nearby flows of 
basaltic 'Lava show pil1ow structure. In thin section, the minerals of the 
massive-appearing lavas are for the most part altered to chlorite, calcite, 
albite, quartz, and epidote. Some of the lava contains light green weather
ing lumps of epidote and quartz. Some of the grey rocks intermixed w1th 
the darker-coloured types may have originally had the composition of 
trachyte, dacite, and 1andesite. In the gabbro-diabase, labradorite and 
green hornblende are the abundant •constituents and are only in part altered 
to zoisite, calcite, and chloritic material. The granite is for the most part 
slightly schistose, ·and many of the quartz 1and feldspar grains .are broken 
into angula.r fragments. The schistosity of the lavas and the bedding of 
the tuft's trend from north to north 30 degrees west, and the dip is from 
65 to 80 degrees east. 

Oro Grande 

The Oro Grande deposit is well exposed along the top of a ridge of 
gabbro-diabaise, and illustraterS the discontinuous mode of distribution of 
the quartz within the. shear zones so characteristic of many of the de~its 
-0f the gold ar·ea. A httle surf ace work had been done on this deposit prior 

~07~ 
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to the summer of 1923, when Mr. W. M. Dowdell located quartz rich in free 
gold at ·the edge ·of the swamp near the south exposed end Qf the quartz 
body. The deposit was optioned by Anglo-Canadian Explorers of Toronto 
in the winter of 1923-24 and the surface work was commenced -at once. 
In the summer of 1924 an inclined prospect shaft was sunk 50 feet at a 
point 50 feet north of where the gold-bearing quartz had been located at 
the edge of the swamp extending southward. In this shaft high-grade gold 
ore was reported acr01Ss an 1average width of 3-! feet. A number of trenches 
and pits were excavated north of the prospect shaft along a course bearing 
no.rth a.nd 400 feet long. These disclosed a quartz-bearing schistose zone, 
but the results of this work were disappointing, the bodies of quartz ·and 
the schistose wall-rock ·Carrying abundant cubes of pyrite did not average 
commereial ore. The company also explored the deposit .at depth by means 
of diamond drill holes located along .a line 150 feet east of the deposit and 
extending 400 feet south of the southernmost outcrop. In this w.ay the 
southward continuation of the deposit under the swamp was investigated, 
as wa-s also, to shallow depths, the southern parts of the exposed stretch 
of the deposit. At a point on the east side of the swamp and about 600 
feet southeast of the prospect shaft, .a vertical shaft (the main or Solo shaft) 
was sunk .to the 125-foot level and a crosscut was driven 300 feet west to 
the shear zone, which was followed 375 feet north and 75 feet south. Only 
small bodies of quartz of lower average grade than that of :the prospect 
shaft were found at this level and work was abandoned by the Anglo-Cana
dian Explorers. 

In the spring of 1928, Oro Grande Mines, Limited, was organized to 
continue the deve1opment of the deposit. The main shaft was continued 
from ithe 125- to the 500-foot level. At this depth a crosscut was run 
west 125 feet and a jointed and schistified zone in gab bro-diabase was 
followed north 500 feet. Some crosseutting was done near the north end 
of this drift. Work w.as discontinued in the late autumn of 1928. 

The jointed and schistified zone outcropping -0n the Oro Grande mineral 
claim may be continuous for 6,200 feet along a general trend of north to 
north 30 degrees west, for to the south 1and to .the north along rthe projected 
strike of the Oro Grande deposit, a shear zone is exposed at intervals on 
the following claims, lis.ted in order from south to north, Vicitor No. 2, So1o, 
Oro Grande, Robert R, and Mandalay. Considerable trenching of this 
shear zone has been done on the Victor No. 2, Robert R, ·and Mandalay 
mineral claims. The quartz bodies exposed are all small and lenticular. 
Free gold occurs sparingly. The bodie.s of quartz and schistose rock that 
might be of commercial grade ore a.re all considered too small to warrant 
development at present. 

Tinney Group 
The Deep Rock Mining Company of Y orkton, Saskatchewan, owns the 

Tinney group of mining claims lying south of the s·outh end of Tinney lake. 
The main work has been done on the Tinney N os. 1 and 3 mineral claims. 
On Tinney No. 1 a body of white quartz 4 feet wide is exposed ·at the sur
face. A prospect pit at this locality proved that this quartz body was less 
than 2 feet t~ick and w:as developed. on the nose of a small drag-fold in the 
lava, a 1-0w dip aocountmg for the wide outcrop. The shear zone is crooked 
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and extends 300 feet in a general direction of south 30 degrees east. On 
Tinney No. 3 the shear zone is in granite. Here a prospect shaft was sunk 
30 feet on one of the Iarger quartz bodies. The shear zone is exposed for a 
length of 500 feet along a direction south 30 degrees west. The quarlz is 
in lens·es and is white, fine grained, :and carries a little py<rite and ·chal
copy.rite. The zone of seridtic, schistose granite is of variable width, being 
12 feet wide at the north end. Free gold w.as not seen in the quartz and no 
information is available regarding the average gold content of the deposii:B 
exposed on Tinney N os. 1 ·and 3. 

Edna Group 

Three quartz bodies are exposed on the Edna gr-0up just west of the 
south end of Tinney lake. The northernmost of the three deposits outcrops 
at the sh-0re of the southwest corner of Tinney lake and passes jUBt north 
of the north west corner -0f Tinney No. 3 mineral claim. It is exposed by 
trenches at intervals ·over a stretch of 1,180 feet along a strike of north 
68 degrees west. The dip is vertical or steep to the north. The wall
rock is sheared basalt; ·granite outcrops 200 feet to the south. The basalt 
is sheared across widths of from 6 to 22 feet, and the quartz is distributed 
in the resulting ·chloritic schist as lenticular bodies and narrow, parallel 
veinlets. One quartz body is exp06ed with an average width of 12 feet for 
a length of 30 feet. FTee gold is present in some of the quartz, but the 
average ·assay values across mineable widths for the whole length of the 
deposit are low. The other two deposil:.8 are 200 and 400 feet, respeotively, 
to the southwest, and are in granite. The quartz outcropping here is len
ticular in outline and whi·te in colour. The average grade of bodies of 
quartz and sericite schist wide enough to work profitably is low, although 
free gold is locally abundant. 

Claims North of Tinney Lake 

Two Long, narrow, shear zones are exposed in .a belt of fine-grained, 
andesitic lava and agglomerate extending northweat from the north end of 
Tinney lake, but in these schist zones the quartz is erratically distributed 
in veinlets less than a foot wide and in lenses up to 4 feet wide and 50 
feet long. The quartz is a white, barren--appearing variety, oonta~ning only 
a few grains of pyrite and chalcopyrite. 

Madeline Group 

Seven main schist bell:.8 carrying quartz are exposed on the Madeline 
group. The bedrock is basa1tic lava with thin beds of greywacke-like 
tuff. 'J'.he shear zones ·are in the basalt along the side and ends of a body 
of gramte. Several of the shear zones extend from rthe basalt into granite 
and projections of granite into the ba.Balt ·are schistose and carry quartz'. 
The s~histose zones and their quartz bodies .are exposed by pr-OSpec.t trenches 
·and pits for length.s of from 100 to 600 feet. The strike of the deposits 
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is north of east, their dip is variable. The largest quartz body is 600 feet 
south of the cabin near the winter road from Long lake to Oro Grande. 
This deposi.t is for the mOBt part within grainite along the west contact of 
the granite and basalt. A body of smoky quartz trends north 40 degrees 
east, ·averages 3 feet in width for 200 feet, and is reported to assay $8 a 
ton in gold. The other shear zones nearby, and 1,000 feet to the south 
on the Gunnar 'fractional mineral -claim, car:ry quartz in small, irregular, 
discontinuous bodies. Thick drift along the projected strike of some of 
these shear zones has made it impossible to trace the deposits throughout 
their lengths. T·he schist zones, however, may be short, and may have 
formed along fracture planes developed around the granite body during its 
intrusion. Two wide schist zones are developed in bas·alt adjacent to the 
granite body on the sides of hills 400 feet north and 800 feet west, 
respectively, of the cabin. Quartz stringers .and lenses are visible in pros
pect pits that expose widtha of 12 feet of schistose basalt carrying pyrite 
cubes. The gold content of these bodies of quartz and schist is reported 
to be erratic, samples from one side of a trench ·assaying $8 or $10 in gold 
a ton, whereas on the opposite side the assays might show only a trace of 
gold. 

M aberly Group 

On the Maberly group, staked by Me&51'8. Blair and MeConnel, twelve 
zones of schistified basalt carry lenses of quartz. Thin flows of porphyritic 
traohyte and beds of iron formation and tuff are interlayered with the 
basalt. Some brecciated grey Lava is pres•ent ·and a few, small, irreguloar
~haped dykes and lenses of granite porphyry intrude the strata. The basalt 
is altered to chlorite schist showing small drag-folds across widths of 50 
feet. The schist ·carries smaill vein.lets of quartz. The outline of the sohist 
area is irregular but roughly circular; the longer axis trends north 22 degrees 
east, whereas the schistosi.ty strikes. north 55 degrees west. The largest 
exposed quartz body is 600 feet south of the cabin on the trail leading 
north from the northeast side of Grassy bay on Manigotagan river. The 
quartz of this mass is white and carries iron oarbonate, chlorite, white mica, 
and some tourmaline, pyri.te, and chalcopy.rite. Another body of quaTtz is 
30 feet in diameter with veinlets extending 50 feet into the schist along 
the planes of schistosity. Of an ·area 200 feet in: diameter, one-third is 
estimated to be white quartz and the remaining two-thirds chlorite schist 
containing quartz stringers, pyrite, and iron caTbonate. The average gold 
content of the whole mass is repor.ted to be low. Along the other eleven 
shear zones examined on this group, the quartz is distributed in stringers 
with no surface indications of a body of ore of commercial size or grade, 
.although free gold occurs in the quartz of a number of these deposit&. 

Shirley Claim 

Two narrow shear zones are exposed on the Shirley mineral claim to 
the east of the south end of the Maberly group. These deposits are small. 
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East of Beresford Lake 

About 750 feet east of the northeast corner of Beresford lake a bed of 
siliceous, iron-bearing sediments within trachytic lava has been brecciated 
and is injected with white quartz. The brecciated, quartz-injected bed 
strikes south 20 degrees east and dips 78 degrees east. The mass is exposed 
for a length of 500 feet with an average width 'Of 8 feet and in some pa.rte 
the quartz is estimated ,to form about three-quarters of the body. The 
gold content .apparently is low; no free gold was seen. Some work has 
also been done at a point 2,600 feet along a trail leading from the east side 
of the first expansion of Beresford lake north of its Qutlet. At this locality 
ten trenches expose a jointed and schistified zone in diabasic rock. The 
zone trends north 15 degrees west and dips 78 degrees east, and is exposed 
for 300 feet with an average width of 4! feet. Light-coloured, sugary
appearing, :and smoky quartz are intermixed. Iron carbonate is 1abundant 
in some of the quartz aind in the schist, and locally pyrrhotite and pyrite 
are present. 

Vicinity of Garner Lake 

Considerable surf ace stripping has been done at points from 600 to 
2,000 feet west of the northwest bay of Gamer l1ake. Wide, schistified 
zones are exposed here in dark, diabasi<l, and grey, trachytic rocks. The 
quartz is white and is in small, irregular masses and veinlets erratically 
distributed a,cross masses of crenulated s·chist 100 feet wide. Two sheair 
zones are exposed on the Garner group near where the portage leading te 
Gem lake leaves the south shore of Garner lake. West of the portage, a 
mass of white and smoky quartz 275 feet long and up to 6 feet wide if! 
exposed in prospect pits and trenches. In a shear 100 feet to the north, 
the quartz mass is 200 feet long and averages 2l feet in width. The sm-0ky 
quartz carries free gold and sulphides. The wall-rock is a dark, fine-grainedl 
quartz-biotite rock, probably :a greywacke-like sediment. Peridotite ana 
gabbro outcrop at the lake shore and on the islainds to the north. A tongue
shaped mass <lf granite extends westward from the large granite body to 
the east ·and several parallel shear zones .are exposed along the side of the 
hill north of the gr.anite tongue. Only a few prospect pits have been made 
at this locality. 

Midway Group 

A shear zone in andesitic lava is exposed for 1,000 feet and a.t intervale 
for another 1,200 feet on ,the Midway group of mineral claims, controlled by 
William Wa1ton and associates and located west of the interseciion of the 
winter road from Long to Beresford lakes and the creek from Wentworth 
to Stormy lakes. The strike of the schist zone is north 60 degrees west and 
the dip is steep to the north. SmaU, dyke-like masses of granite porphyry 
outcrop at intervals along this shear wne. The intrusive rock is in part 
altered to a quartz-sericite schist. The quartz bodies are narrow and 
discontinuous. In some trenches quartz 1averages one-half of the mass 
across widths of 6 feet. Some of the quartz carries free gold. 
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CENTRAL MANITOBA AREA 

Central Manitoba Mines, Limited 

The most extensivie developments in the gold field ito date have been 
on the Kitchener, Tene, and Hope groups controlled by the Central Mani
toba Mines, Limited. According to information supplied by the Mining 
Lands Branch, Department of Interior, the Kitchener mineral claim was 
staked in the •autumn of 1915 by Mr. Louis Simard for Letitia. Germaine 
of Manigotagan. The Tene mineral claim was staked in June, 1922, and 
the Hope in March, 1924, by Mr. S. Clifford. Some fifty mineral claims 
had been staked in this vicinity for a Winnipeg syndicate in 1916. Some 
of these mining claims were survieyed, but the titles to all the claims· held 
in this locality by this syndicate were •allowed ;to lapse before the present 
mining ·activity commenced. Practically no surface prospecting had been 
done on this ground before the Wad Syndicate commenced work on the 
Hope mineral claim in the autumn of 1924. During 1925 this syndicate 
did considerable surface work and some diamond drilling. The Kitchener 
and Eclipse ore-bodies were outlined by drilling and a surface plant was 
brought in, and by the summer of 1926 work had reached the 375-foot level 
on the Kitchener vein. In 1926 the Wad Syndicate and Anglo-Canadian 
Explorers amalgamated their interests and Central Manitoba Mines, Lim
ited, was incorporated to continue the development of the property. John 
T,aylor ·and Sons of London, England, took a controlling interest in the 
property. In 1925 and 1926 some work was done on the Growler vein, 
west of .the Kitchener, and on the Tene 6, RDger, ·and Hope veins to the 
east. An electric power line was built from Great F·alls on Winnipeg river, 
45 miles :to the south, in the winter of 1927, also a telephone line to establish 
a connexion with the mine and the Winnipeg offfoe. A 150-ton cy.anidation 
mill was built during the summer of 1927, and this mill was operated 
continuously from October, 1927, to October, 1931. The production for the 
year ending April 30, 1931, was $408,900 in gold and to date the property 
has produced over $1,750,000 of gold. 

The exploration at present is being concentrated on the deposits near 
the east end of the group, and during 1930 much of the ore has 
been taken from the Tene 6 shoot. In 1929-30 several holes, about 2,000 
feet 1>0ng, were driiled to explore the Kitchener and Eclipse quartz bodies 
at depth, but apparently no ore of importance was located in :the driH 
intersections. In 1931 an agreement was made with the Ripstein interests 
to mine the ore of the westward extension of the Tene 6 deposit on the 
Tene No. 1 mineral claim. The ore from these deposits is hauled to the 
mill about 3,000 feet to the west by two one-ton trucks. A vertical 
shaft is now being sunk to explore the Hope deposit. In 1931 John Tay1or 
and Sons retired as mine managers and the property is now managed by 
the Wad Syndicate, with Mr. I. M. Mal'IShall as mine superintendent. 

The bedrock (See Figure 3) exposed -0n the south side of the mineral 
claims is andesite and basalt with thin chert and tuff beds belonging to the 
Beresford Lake phase -0f the Rice Lake series. The voicanic rocks are 
followed to the north by a body of medium-grained gab bro and diabase, 
apparently intrusive into the lavas. Andesitic lava, showing pillow struc-
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ture, outcrops north of the gabbro body, which varies from 4-00 to 850 feet 
in width. Small dykes of granite porphyry cut the gabbro, an&site, chert, 
and tuft'. Bodies of the granite porphyry are exposed along t.he workings on 
the 375-foot level of the Eclipse V·ein, and in the chert along the 520-foot 
level of the Kitchener vein. The Growler, Kitchener, Eclipse, and Tene 
veins are within the chert adjaoont to the south margin of the gabbro and 
diabase. The Tene 6 and Hope veins are within the gabbro-diabase mass. 

The gabbro-diabase typically is a massive-appearing, medium
grained, b1aick rock. Locally, slightly porphyritic phases are developed. 
Other large outcrops have the appearanoCe typical of diabase. Some out
crops are mottled, due to large, rounded, hornblende crystals lying in a 
fine-grained, feldspathic, and chloritic groundmass. Other outcrops show 
large crystals of greyish feldspar surrounded by hornblende and chlorite. 
The proportion of dark to light minerals varies within short distances, 
and some specimens contain quartz. The mass varies in mineralogical 
composition from quartz diorite to gabbro, the various tyipes being 
intermixed; the abundant type is a hornblende gab bro. What appear 
to be small inclusions of andesite and chert are present in the gabbro 
along its contact. Underground, along the Kitchener and Eclipse veins, 
a ·Crush-breccia of chert is cemented with the gabbro. In most places the 
gabbro-chert contact is sharp rand the gabbro is a dense .rock that within 
a dist81nce of 1 foot or more away from the contact changes graduaHy to 
a phase of medium grain. At a few places the margin of the gabbro over 
a breadth of a few feet is slightly prophyriiic. Ai other places a zone from 
2 inches to 10 inches in width is developed wherein veinlets of gabbro and 
beds of chert alternate. A few of these gabbro veinfots cut across the cher.t 
layers and a number of small apophyses from the gabbro mass penetrate 
2 or 3 inches into the beds of laminated chert. 

The chert bed containing the quartz veins varies in thickness from 
20 to 100 feet. It has been traC€d fairly continuously along the gabbro 
contact for 6,400 feet, and possibly extends another 4,000 feet, although 
the last 2,000 feet o.f this distance is drift covered. The chert is a very 
fine-grained, greenish grey, white, and black laminated rock. Inter
layered with ·i·t are grey, massive, siliceous rocks composed of fragments 
of quartz, feldspar, and felsitic rock. This coarser material perhaps 
represents slightly water-sorted volc.anic ash. Some beds of the chert 
are complexly fol<led and brecciated and the Kitchener and Eclipse veins 
lie in a folded and brecciated zone of the chert. A few, small, discontinuous 
dykes of granite porphyry were recognized within the chert. The granite 
porphyry is grey with rectangular-shaped feldspar pheoocrysts in a dense 
groundmass. The dykes have narrow chilled margins against the chert. 
The granite porphyry dykes cut the gabbro but are eut by the quartz veins. 
The only rock noted cutting the quartz veins was a small, diseontinuous, 
black, diabasic dyke cutting across gabbro, chert, and the Kitchener vein 
west of the main shaft. 

South of the veins, the strike of the schistosity of the Lavas and sedi
ments is from south 74 to 81 degrees east, and the dip steep to the north. 
An examination of the outcrops of the chert bed south of the gabbro body 
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suggests that the bedding of this horizon is also parallel to the schistosity 
and, therefore, dips north, but underground work indicates that the dip of 
the chert-gabbro contact along .the Kitchener vein (See Figure 4) varies 
from vertical to 40 degrees south, the average dip being 62 degrees south 
above the 400-foot level and about 40 degrees south from the 400 to 520-
foot levels. The regional dip of members of the Rice Lake series north 
of the east end of Long lake is north. It is impossible, however, to deter
mine the top or bottom of the beds adjacent to the veins, hence it is not 
known whether a synclinal fold is here developed or whether the beds are 
locally overturned. Careful searches failed to l'OCate outcrops of a chert 
bed simi.Iar to the one wherein the veins are developed, either north or 
south of the veins, and this suggests that the southward dip is perhaps due 
to local overturning of the strata rather than close folding. Possibly the 
southward-dipping chert and andesi·te strata may owe their present posi
tion to faulting, but no evidence of extensive faulting has been found in 
the rock exposures south of the quartz veins. West of the Growler 
mineral daim the gabbro-diabase body ends abruptly. A belt of highly 
schistose rock, trending approximately north 50 degrees west, ourerops 
a.long the west side of a small depression between andesite on the west and 
gabbro on the east. Projected eastward, this belt of schistose rock would 
pass under a long, swampy depression lying about 2,000 feet south of the 
Kitchener vein and extending south of east to Dove Jake. Diamond drill 
holes inclined at 60 degrees and pointed a little west of north from the 
north edge of this depression south of the middle of the Kitchener vein, 
intersected a zone of carbonate schist, which may represent a fault zone. 
The numerous swamps and the lack of definite structural features in the 
rocks exposed, make the determinaition of structure difficult, and the deep 
drilling so far completed has not been extensive enough to permit correlat
ing the structures intersected. 

The gold-bearing quartz wins on the Central Manitoba property are 
located along what appears to be a zone of fracturing varying in width 
from 25 to 250 feet and over 2 miles in length. Within this main belt of 
deformation, there are a number of smaller zones wherein the rocks have 
been sheared and brecciated, and in a few of these lenticular shear zones 
gold-bearing veins have developed. The shear zones and gold-bearing 
quartz veins are roughly arranged en echelon along a strike of from south 
75 to 85 degrees east. At the west end of the property the dip of the shear 
zones is nearly 60 degrees south, in the central area on the Tene 6 claim 
the dip is steeply north or vertical, and on the Hope claim at the east end 
the dips are from vertical to 75 degrees south. 

The quartz wins on the Growler, Kitchener, and Tene mineral claims, 
at the west end of the zone of fracturing, are main1y within the chert 
adjacent to the gabbro, but their eastern ends pass into the gabbro (See 
Figure 2). The underground workings along thB Kitchener and Eclipse 
veins show this relationship excellently (See Figure 4). Just west of the 
Kitchener shaft, the gabbro contact swings slightly south, and at this 
point the shear zone and quartz veins leave the che1t and extend into the 
gabbro. On the 125-foot level a band of chert, varying from 1 t-0 5 feet 
in width, also continues within the gabbro for 50 feet or more along the 
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shear zone, and this tongue-like body of chert is interpreted as being a 
layer forced apart from the main chert bed by the magma that consolidated 
to form the gabbro body. Just east of where the Kitchener vein enters the 
gabbro, the Eclipse vein commences a short distanoo south within the chert 
adjacent to the gabbro. To the east this vein also enters the gabbro. The 
parts of the Kitchener and Eclipse veins within the gabbro do not carry 
gold. 'r.he chert bed is drag-folded .and highly jointed west of the point.s 
where the shear zones and veins enter the gabbro. The largest bodies •and 
best gr.a.de of ore are located within bay-like projections of the ehert bed 
into the gabbro body. The drag-folding .and jointing of the chert are the 
results of a sli!§ht movement of the south or hanging-wall side of the vein 
eastward and upward reloative to the north <Jr foot-wall side. 

East <Jf the Tene mineral daim, the gabbro contaict swings south and 
the main f.ra·cture zone continues within the g.abbro (Figure 3). The Tene 
6 vein, and the Hope vein farther east, are along this main zone within 
the gabbro. The main k.acture zone gradually erOSS€S the gabbro body, 
and east <Jf the Hope mineral claim ;the andesite .along the north side of 
the gabbro is intensively shea.red across widths of from 10 to 60 feet. The 
shear zones at the east end of the main fracture belt are larger and the rocks 
.are more highly schistose than •at the west end. In the highly schis.tose 
zones, the quartz is in small, lenticular bodies. The quartz at the west end 
of the main fracture zone is a dark, smoky variety, whereas on the H<Jpe 
and to the east the quartz is •a white, sugary-appearing variety. Both the 
Kitchener and Eclipse quartz bodies 'are of variable width and length on 
the levels explored, and the chara.cter of the deposit va.ries considerably 
from point to point along the same level. In p1aoos the whole width of 
the drift is in quartz, whereas in many other sections <:onsiderable oo·ert is 
present in the quartz as long bands and angu1ar fragments. On the 375-foot 
level the Kitchener quartz body is fairly <iontinuous for 1,320 feet, but of 
this length only 550 feet was commercial ore. The ·average width of the ore 
lenses is about 4 feet, with some s·ections narrower, and others, especially 
where drag-folds are extensively developed, 20 feet or more in width. On 
the 250-foot level the average gold content was valued at $11.45 for a length 
of 900 feet and an average width of 5·1 feet. The quartz is the dark variety 
showing many j<Jints and other, small, discontinuous cracks. No free gold 
was seen in the quairtz, nor has free gold been found in the few thin sections 
of the ore examined microscopically. Some chalcopyrite iand, Iooally, 
considerable pyrite are present in the quartz, .also a little pyrrhotite. The 
results of test.s show that most of the gold is free and in very small particles, 
only a very small proportion of the gold being .associ•ated with the sulphides. 
An analysis of an iaverage sample Qf the Kitchener ore is as follows: 1 Gold, 
0·78 ounce a ton; copper, 0·40 per cent; lead, nil; zinc, traee; iron, 1 ·67 
per cent; nickel, 0·009 per cent; insoluble, 92·54 per <:ent. The small 
percentage of nickel in the ore probably is in ,the pyrr.hotite, for in Oiseau 
River area to the south the pyrrhoti.te in sheared zones close to gabbro 
and peridotite is nickeliferous. Above the 375-foot level, the average dip 

1 Godard, J. S.: "Experimental Tests of Gold Ore from the Kitchener Mines, East Centra.1 Mani
toba"; Invest. of Ore Dressing and Metallurgy, 1926, Mines Branch, Department of Mines, Ottawa, 
pp. 72-79. 
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of the Kitchener vein is approximately 62 degrees south, whereas between 
the 375- and 520-foot levels the dip flattened to nearly 38 to 40 degrees 
south (See Figure 5). Although the quartz vein is fairly continuous on 
the 520-foot level, the gold content is low in the flat-dipping section of the 
vein. Just below .the 375-foot level, the gabbro contact bulged outwa.rd 
down the dip similar to the bulges along the strike. This contact might 
be expected in depth to again steepen, in which ·case another lens of ore 
might be present at some point below the 520-f.oot horizon. 

The Eclipse vein has been explored on four levels down •to the 375-foot 
'horizon. The outline <lf the .chert-gabbro contact is more irregular than 
along the Kitchener vein .and the dip of the Eclipse vein varies from vertical 
to 75 degre€S south. At the east end of the drift on the 200-foot level, the 
gabbro.-chert oontact dips 30 degrees north. The wriations in the direction 
of the gabbro-chert .contact are only local features, extending some 20 or 
30 feet vertically, and •about twice these distances horizontally. The 
Eclipse vein is 380 f.eet Iong on the 200-foot level and 320 feet long on 
the 375-foot level. This ore-shoot .appea.rs to plunge slightly to the east. 
The vein has not been developed below the 375-foot level. On the surface, 
east of the Eclipse vein, the chert has been slightly sheared adjacent to the 
gabbro content and to .the andesite conta·ct. In this section some surface 
work and d1amond drilling to shallow depths have been done, but the 
quartz bodies so far outlined are small and of low grade. 

The Tene 6 vein is about 3,500 feet east -0f the Kitchener ·and is near 
the middle of the gab bro body (Figure 3). 'Dhe deposit at the surface is 
a lenticular body up .to 19 feet wide and about 200 feet long, consisting of 
<la.rk quartz carrying .conside.rable ehalcopyrite. This quartz body for a 
length of 155 feet and across •an ·average width of 15·5 feet gave assays 
ranging from $13 to $20 a ton, with maRy assays much higher than these 
figures. The shear zone in the gabbro ·Continues a considerable distance 
beyond the ends of the quartz lens. In depth .the quartz body ended, but 
other small lenses of quartz were encountered in following the shear zone 
.down the dip, and also along the strike. The quartz bodies and, henoo, the 
ore-shoots in this shear zone are small and not closely spaced. 

The Roger vein is 500 feet south of the Tene 6 deposit •and is along 
.the gab bro-chert contact (J.l'igure 3). Some underground work was done 
on this vein from an indined shaft 175 feet deep, but the deposit was found 
to be small and lenticular .at depth. 

The west end of the Hope deposit is 1,400 feet east of the Tene 6 shaft 
(Figure 4). The gabbro east of the Tene 6 is sheared, but there is no 
evidence that the Tene 6 and Hope shear zones are continuous •across the 
large, intervening, drift-covered area. The Hope shear zone is in gabbro 
near the north side of the gabbro body. This zone is well exposed 700 feet 
along its strike, and across widths V'arying from 9 to 75 feet. The dip of 
the shear zone ·is from 80 ,to 85 degrees north. Along the shear zone the 
gabbro is in part •altered to a ·Chlorite.-ca.rbonate-quartz schist. Quartz in 
narrow, parallel veins .and stringers is distributed throughout the schistose 
rock. Chalcopyrite, pyrite, ·and free gold are present in the quar.tz. No 
la.rge, continuous body of quartz is exposed in the trenches. To the east 
ii.long the projected strike of the Hope zone, several shear zones have 
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been stripped. A number of fairly large quartz veins have been opened 
up by prospect pits in the area to the east and south of the Hope zone. 
The quartz is white and fine grained, and all the deposits so far sampled 
in rt.his part of the area are barren or carry on the average low v·aluea 
in gold. 

Some surf ace work has been done along schistified zones within 
andesitic and basaltic lava in the area surrounding the Central Manitoba 
group. On the New Hope mineral daim, a schist zone and a small quartz 
body are exposed along the trail leading north from the Kitchener ·at a 
point 3,000 feet north of the Kitchener shaft. To the west in the vicinity 
of Half way lake, s·everal schistified zones have been opened up by a few 
trenches, but the quartz bodies of this locality are 1all small. To the east 
and southeast some work has been done on the Dot, Heather, Hope No. 5, 
Success, Stovel, Anaconda, Dome, and Eureka mineral claims. At some 
of these localities wide shear zones .are exposed. The quartz, however, is a 
white, barren-looking variety carrying little mineralization. These bodies 
are also of irregular outline and discontinuous ·along the strike. The aver
age gold content of these deposits is unknown. 

ELDORADO AREA 

Within this area is grouped the gold deposits extending from southeast 
of the southwe.st end of Halfway l·ake to Bidou lake eaBt of the northeast 
corner of Long lake. The bedrock around the southwest end .of Halfway 
liake is massive, medium-grained granodiorite and granite cut by a few 
narrow dykes of pink aplite. North of the east end of Long lake, andesitic 
and basaltic Iav·as of the Rice Lake series and dykes of gr-anite porphyry 
constitute the bedrock. The majority of .the gold-bearing quartz deposits 
are along shear zones within the granitic intrusive mass. 

Eldorado Claims 

The main development work in this area was done on the Eldol'ado 
mineral claim. This ·and the group of fifteen surrounding mineral claims 
were staked in 1916 by Messrs. William Walton and Gilbert Labine. Sur
f ace work exposed a narrow shear zone trending north 40 degrees west for 
2,400 feet, .and perhaps continuing .another 2,000 feet to the northwest, for 
a shear zone is exposed along the projected strike of the deposit to the 
northwest of the creek from Halfway lake. The shear zone varies in width 
from 1 foot to 5 feet and its contact with the massive granite is sharp. 
Within the zone the granitic rock is altered to a quartz-sericite schist 
containing, in places, rounded grains of feldspar that •are remnants of the 
original, larger, feldspar •crystals. Three small quartz lenses carrying abun
dant free gold were exposed at intervals along the shear zone ·and small 
lenses and veinlets of quartz were found err.atica1ly distributed throughout 
the beLt of schist. 

Early in 1926, Eldorado Gold Mines, Limited, was organized to develop 
the property. During the summer of 1926 surface work waB carried on 
and two proopect shafts, ea.eh 50 feet deep, were sunk on the southwest 
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and nort.heast quartz lenses respectively. In 1927 a mining plant was 
installed .and a power line was built from the Central Manitoba property, 
approximately 2 miles to the east. The southeastem prospect shaft was 
deepened to the 520-foot level, and at the 125-foot level drifts were run 
·along the shear zone for 527 feet west and 297 feet east of the shaf.t. 
Lenses of gold-bearing quartz from 2 to 3 feet wide were found along the 
shear zone west of the shaft, whereas to the east the shear zone narrowed 
and at the east end the drift was in fairly massive granite cut by aplite 
stringers. On the 250-foo.t level, a drift was run 1,071 feet west and 
another 490 feet east of the shaft. No ore was found west of the shaft, 
and east of the shaft, though the quartz was 7 feet wide at one point, only 
.a few ass·ays gave encouraging values in gold. No work was done at the 
375-foot .level. On the 500-foot level, 1,051 iand 733 feet of drifting was 
done west ana east, respectively, of the shaft. No ore was found, ·and the 
shear zone in places was narrow, the wall-rock a massive, pink, aplitic 
granite. The ·assays of samples from the surface and near the shaft on the 
125-foot leve1 indicate small shoots of good-graae ore. The results of the 
work on the lower levels, however, were very disappointing and there 
·appeared .to be no po.ssibility of locating a large deposit of commercial ore 
above the 500-foot level, consequently, work was stopped in November, 
1928. 

Claims Southeast of the Eldorado 

Southeasrt of the Eldorado, some prospecting has been done along shear 
zones on the Calumet, Orion, Rockland, and Ogama miner.al daims con
trolled by William Wal.ton and associates. The bedrock here is gl'anite 
and granodiorite. The shear zones strike northwest. These deposits have 
been traced only a few hundred feet along the strike .and all the quartz 
bodies are small. Free gold is present in some of the quartz. 

Kingfisher Gold Mines, Limited 

Kingfisher Gold Mines, Limited, control the Dardanelles, Elora, and 
some twelve surrounding mineral claims located nort.heast of the Ogama. 
The first work on this group was done by A. M. Steward in 1916 on the 
Dardanelles mineral cl.aim. A shear zone in andesite was opened, but little 
quartz was found. In 1922 a itwo-stiamp mill was built to the west on the 
Elora fractional miner.al claim and a small, high-grade body of quartz was 
mined by open-cuts. Some 200 tons of this ore is reported to have yielded 
$2,300 in gold. Pockets of the quartz carrying arsenopyrite were high griade 
and free gold was ·abundant in some of the quartz. This deposit is in 
andesitic lava 300 feet east of the granite contact. In 1928 work was 
recommenced, this time on the Valley Vein mineral claim of this group. 
Some mining equipment was i.ns.talled and a shaft was sunk to a depth of 
34 feet. This deposit is in granite and the S'Urface outcrops of quartz are 
small. Work was stopped la.te in 1928. 
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Blenn Claim 

Some surface work has been done on the B1enn mineral cl-aim just 
n-0rth of the Elor,a Fraction. This claim is controlled by Messrs. Goorge 
Edmunds and William Walt-On. The bedr-0ck is ·andesite lava and lies 
between a small outcrop of granite t-0 the east and the main granite body 
to the west. The quartz body averages 4 feet in width for 100 feet along 
the strike. Free gold is abundant in the quartz .at a few points. The 
deposit is drift oovered t-0 the north. 

North Star and Rex Claims 

Quartz bodies are also exposed al-0ng shear zones on the North Star, 
Rex, and Shuniah mineral claims, 3,000 feet along a trail northeast of the 
Blenn. The N or:th Star deposit is in gab bro, the quartz bodies on the Rex 
are in a ma.ss of granite and grani.te porphyry about 1,000 feet in diameter. 
No Large, continuous, quartz bodies ·are exposed on these mineral claims. 

Onondaga Claim 

In 1924 a shaft was suJJ.k t-0 a depth of 100 feet on the Onondaga deposit 
controlled by Mr. V. S. A. Ripstein and associates of Winnipeg. This 
deposit is 2,000 feet southeast of the Ogama. The shear zone is within 
and along the contact of a dyke of granite porphyry with andesitic pillow 
lava just east of the granite mass extending southeast from the Eldorado. 
The quartz is distributed in small lenses. and stringers through a belt of 
schistose rock averaging 6 feet wide ·and 800 feet long. 

Mirage Group 

Considerable surface work has been done on the Miflage group con
trolled by Mr. Cris. Hodgins and ·associa.tes and located east of Bidou 
lake. The bedrock here is basaltic lava intruded by dykes of granite 
porphyry. Two main schist zones are exposed. They strike north 80 
degrees west and dip from 40 to 70 degrees north. The northern zonP, is 
exposed for 1,000 feet along the strike amd aveflages nearly 6 feet in width. 
The quartz is in small veinlets ·and lenses within the schist. Brownish iron 
carbonate is abundant in some of the quartz and in the chloritic wall-rock. 
Both white and smoky quartz are present. Free gold is abundant in some 
of the quartz, and a few specimens of crystalline gold have been collected 
from this deposit. An inclined prospect shaft was sunk 35 feet near the 
east end of the deposit. The quartz lens narrowed in depth and, for a part 
of the depth explored, was bounded on the hanging-wall by a sharp contact 
representing a joint plane which is sU.ckensided. The southern shear zone 
is exposed for a ilength of 2,000 feet and in places is 20 feet wide, the 
average width being nearly 6 feet. Quartz is only sparingly present in this 
belt of schist. It occurs in veinlets and small lenses, and, at the west end, 
in one vein-J.ike mass 2 feet wide and 75 feet long. Some free gold occurs 
in the large quartz body. The average gold content of mineable widths of 
schist impregnated by quartz is not known. 
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CRYDERMAN AREA 

Cryderman 

This area extends northwest from the north end of Moore Jake to 
Bennett lake. The Cryderman is the only deposit that has been developed 
by underground work. This deposit was dis·covered in May, 1925, by 
R. Cryderman, ·and the Mining Corporation of Canada at once took over 
the exploration of the group of mining cliaims 1-0cated ·at that time. The 
rock exposed on this property comprises basaltic and andesitic lavas of the 
Beresford Lake phase of the Rice Lake series and dykes of basalt and 
gran1te porphyry. Quartz.ose sediments outc:mp on Moore, PaJ.amar, and 
Bennett lakes. The deposit is in .andesitic piHow lava and surface work 
exposed a shear zone following a general direction of north 40 degrees west 
and carrying quartz at five points. The deposit dips from 58 to 78 degrees 
southwest. At the southeast end, tw.o nearly parallel shear zones lie 100 
feet ·apar.t and are exposed for 425 feet .along the strike. Small lenses of 
quartz are present .along the northern shear. A body of white .and smoky
coloured quartz, averaging nearly 4 feet in width, is exposed along the 
south zone. At one plaee the quartz is 20 feet wide. Coarse parti<lles of 
free gold .are present along cracks in some of this quartz. Underground 
work, done during the summer of 1926, includes a shaft 260 feet deep, and 
656 and 232 feet of drifting and crosscutting on the 125- and 250-foot 
levels respectively. A wide, white, quartz body was exposed a1ong the 
drifts on both the 125- and 250-foot levels, but the average gold content 
was very low. Some diamond drilling was done to .the west of the shaft 
during the winter of 1927. The surface work to the northwest of the shaft 
exposed five zones of sheared rock up to 10 or 12 feet in width .and cal'ry
ing some quartz. The .average gold content of these quartz bodies is low. 

This property was purchased from .the Mining Corporation of Canada 
by Winnipeg financiers, and in the winter of 1928, Cryderman Mines, Lim
ited, was organized to ·continue the development of the deposit. Surface 
work was carried out during the summer of 1928 by this company, but no 
information is available regarding the results of this work. No work was 
in progress in the deposit during :the summer of 1929. 

Moore Lake Mines, Limited 

A number of shear zones ·are exposed in the andesitic lava between 
the Cryderman and Moore lake 1and some surface work has been done on 
a few of them. Moore Lake Mines, Limited, during the summer of 1928 
did surface work on a group of forty-seven mineral claims at this locality. 
On the Two Bits mineral ·claim a prospect shaft was sunk to a depth of 40 
feet in .a shear zone that is exposed for 1,500 feet along the s·trike and in 
places is 15 feet or more wide. Quartz in small stringers occurs through
out the wide belt of schist. Some of the quartz •Carries free gold, but the 
quartz is not abundant enough to give the whole zone a gold content high 
enough to make a large deposi.t of ·commercial value. 

b3079-6 
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GOLD LAKE AREA 

The mining activities from 1914 to 1923, in Beresford-Rice Lakes area, 
centred in the area south of Gold lake and northwest to Rice lake. 
Underground work was ·commenced on the Gold Pan, Moose, Gold Pan 
Extension, and Pendennis deposits, ·and in 1916 a mill was built on the 
Gold Pan where a small, hi~h-grade ore-shoot wias being developed. The 
early mining activities were more or less haphazard and ·c·onsisted of sink
ing small shafts and pits without first having thoroughly explored and 
2·runpled the surface showings to determine the size and grade of the out
crops of the deposits. This 1area has received little attention in recent 
years. The prospect shafts are now full of water and little is known regard
ing what was found underground. The Gold Pan workings were last 
pumped out in the autumn of 1923 when an attempt was made to mine 
·and mill the ore below the 200-foot level. The mill on this property has 
since been burned ·and the mining machinery has been purchased by other 
operators in the area. 

Gold Lake area is underlain by volcanic rocks, including andesite and 
dacite with porphyritic and s·chistose phaset!. The lavas ·are cut by many 
porphyry dykes ranging in mineral •composition from granite to diorite 
porphyry and by a few dykes of gabbro and diabase. The schistosity of 
the volcanic rocks strikes northwest and the dips are vertical to steeply 
northeast. About 1 mile east of Gold lake the lavas are cut off abruptly by 
a large area of granite extending ·eastward to near the east end of Long 
lake. 

Gold Pan, Gold Pan Extension, and Gold Seal 
The Gold Pan, Gold Pan Extension, and Gold Seal deposits ·are along 

the same shear zone. This zone strikes north 30 degrees west and is exposed 
for 2,500 feet, but is narrow, being at only a. few places as much ·as 4 feet 
wide. The quar.tz is irregularly distributed, varying from 1 inch to 2 or 
3 feet in width, and averaging less than 1 foot. The Gold Pan shaft was 
sunk where the shear zone crosses a gabbro dyke trending east of north. 
This dyke was displaced 20 feet along the fracture zone and the quartz 
adjacent to the north face of the dyike was very rich in gold. ':Dhe qulllrtz 
body, however, was only a •chimney-shaped mass about 15 feet long and 
4 to 5 feet wide. The quartz along the shear zone in the lava east and 
west of the intersection of the dyke was barren or of medium grade. The 
open spaces resulting from the fracturing of the brittle gabbro apparently 
made favourable ·Conditions for the concentration and deposition of gold. 
In all, some 725 feet of underground work was completed on the 100- and 
200-foot levels of the Gold Pan deposit. Several hundred feet of sinking 
and drifting were done on the Gold Seal and Gold Pan Extension deposits, 
but the results of the work are not known. These two deposits as revealed 
at the surf ace are considered to be far too small to be of value. 

Moose Claim 
The Moose and several ·other mineral claims to the northwest were 

staked ·along well-developed fracture and shear zones. Along the strike 
of the Moose shear, southwest of the shaft, the granite is fractured and 
impregnated with quartz for 50 feet from the granite-lava contact. In 
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the lava near :the granite contact, the shear zone is of irregular outline and 
trend. Three lenses of quartz, of which one is 100 feet rlong and 6 feet wide, 
are present along this shear. The Moose shaft was sunk on the largest of 
these, 200 feet away from ;the granite. Tihe quartz ·carries some fr.ee gold 
and considerable pyrite ·and chaloopyriie. The nol'lthwest continuation 
of ithe Moose shear zone is drift covered. 

Nevada Claim 

Near the north side .of the Nev.ada mineral claim, 6,000 feet northwest 
of the Moose, two wide shear zones are exposed but carry little quartz. A 
number of smaH quaritz bodies are exposed north of the Moose dep-06it, 
both in grandte and in the adjoining, fractured and baked, andesitic lava. 
The outcrops of all the known deposits are far too small to be of economic 
importance. 

Piwt, Smuggler, and Canadian Girl Claims 

To the southwest of the Gold Pan a well-developed, continuous shear 
wne ·crosses the Pilot, Smuggler, ·and Canadian Girl miner.al claims. It 
strikes nor.th 15 degrees west and appears to cut slightly across the general 
strike of the schistosity of ·the enclosing lava. For a part of ii:.<3 distance 
the shear zone follows the contact of a gabbro dyke with andesitic lava. 
Where exposed on the Canadian Girl, the quartz averages about 2 feet 
in width and the shear is 6 or 8 feet wide. The shaft on the Pilot claim 
showed considerable pyrite in the quartz and 30 feet from the surface, on 
the south wall of the shaft, there is a band of solid pyrite a foot wide. The 
shear zone is in places over 30 feet wide, but along the strike to the south
east the quartz is not so abundant. So far as is known this deposit and a 
number of others in this area have not been systematic.ally sampled. 

RICE LAKE AREA 

F.ree gold was first discovered in Beresford-Rice Lakes area early in 
1911, by a native of Mranigotagan by the name of Trueheart in a quartz 
body near the northwest comer of Riee lake. Capt. A. E. Pehetier staked 
the Gabrielle group -0f mineral daims at this local~ty in March, 1911; these 
were the first claims staked in the area. The San Antonio mineral ciaim 
was staked in Mray, 1911, by Mr. Alexander Desautels, who Later trans
ferred all interest in the deposit to Capt. Pelletier. Between 1911 and 1914, 
a number of groups of mining claims were staked north of Rice lake and 
prospect shafts were sunk on several deposits. This work, however, did not 
locate gold-bearing quartz bodies of promise and the prospectors gradually 
worked eastward to Gold, Long, and Beresford l1akes. All the w-0rkings 
north of Rice lake were soon abandoned and little development has since 
been done in the area, ex-0ept on the San Antonio deposit where work haB 
been in progress since 1926. 

The bedrock exposed in the vicinity of Rice lake eomprises thick
bedded, qUJartzos'€ sediments of the W.anipigow phase and basaltic ftnd 
anaesitic l•avas of the Beresford Lake phase of the Rice Lake series. The 
strike of the bedding and schistosity of the sediments and lavas is from 

5307~~ 
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west to north 75 degrees west and the dip from 45 to 70 degrees north. In 
the underground workings of the San Antonio deposit, the sediments are 
followed to the north by basa1tic lava with no apparent evidenoe of an 
erosional or structural break between the two types of rock. A roughly 
lens-shaped mass of porphyritic rock, 2 miles long and t mile wide, outcrops 
north of Rice lake. This body has a mineral composition near quartz 
diorite. A few narrow dykes of black, diabasic rock cut the sediments and 
quartz diorite. 

San Antonio 

The most important known deposit in this area is the San Antonio on 
the north shore of Rice lake, three-quarters of a mile east of the northwest 
corner of .the lake. The outcrop of the San Antonio vein was located in 
1911, but only a few pr·ospect pits ·and trenches were dug on the property 
prior to 1922. In the summer of 1926 surf.ace work was undertaken on 
the property by the W anipigow Syndicate. This work indicated an area 
about 100 feet wide and extending 1,200 feet northwest from the point 
(formerly a small island) on the lake where No. 2 shaft (See Figure 6) was 
subsequently sunk, wherein several shear zones carrying quar.tz were 
pres·ent. In July, 1927, Wanipigow Mines, Limited, was inoorporated and 
took over the property from the Wanipigow Syndicate. In September, 
1927, the name of ·the compainy was changed to San Antonio Mi~es, Lim
ited, and except for two short periods, this company continued underground 
work up to the end of 1929. In 1927, No. 1 shaft was sunk on top of a hHI 
and near what w.as thought to be the largest shear zone within the beJt of 
sohistose rock. As the underground work, on the 125-foot level, did not 
disclOBe a well-defined shear zone and quartz body, this shaft was aban
doned and No. 2 shaft was sunk at a point 950 feet to the sout.iheast. 
According to a report by Mr. D. J. Kennedy, mine superintendent, in the 
twenty-eight months preceding the first of December, 1929, some 9,100 feet 
of underground work, including shaft and winze sinking, drifting, crosscut
ting, and station cutting, had been completed from No. 2 shaft. Under
ground work was -0ontinued during 1930 and the quartz bodies were explored 
at several points to the 900-foot levels. Early in 1931, 3,000 feet of dia
mond drilling was done fr.om the various levels. A total of 61 feet of ore, 
averaging $9.80 a ton in gold, was reported in six drill intersections. The 
results of this work are reported to have doubled the ore reserves, and in 
August, 1931, the property was sold to San Antonio Gold Mines, Limited. 
This company is building a 150-ton mill and plans to commence produc
tion early in 1932. P<>wer is to be supplied from Oentrail Manitoba mine, 
18 miles to the east. • 

The quartz bodies on the San Antonio miner.al daim are along shear 
zones in greenish black basalt a.nd diabase, probably representing ·a thick 
!av·a flow. In thin section under the microscope the feldspar of this rock 
is altered to saussurite, albite, quartz, and -0a1'cite, and the ferromagnesian 
minerals are uralite, hornblende, actinolite, and chlorite. Thick-bedded 
quartzite and arkose with conglomerate lenses ·Outcrop in the large islands 
south of the property. The strike of the sediments is south 80 degrees east 
and they clip 40 to 60 degrees north. The No. 2 shaft passed from basalt 
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RICE LAKE 

Scale of" Feec 
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Figure 6. Plan showing geology in vicinity of San .Antonio gold deposit, :Seresford
Rice Lakes area, Manitoba. Quartz veins and shear zones shown by solid black; 
basalt and diabase by vertical ruling; quartzite, arkose, quartz-sericite schist by 
dia~onal ruling; quartz diorite porphyry by irregular, pecked pattern; rhyolite and 
dac1te by horizontal ruling. 
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into sediments at about the 300-f.oot level, hence the contact between basalt 
on the north and sediments on the south is under the lake about 300 feet 
south of the shaft. The sheared zone carrying the quartz bodies outcrops 
at intervals at the foot of and along the side -0f a ridge croseed by several 
north-south depressions and followed w the north by a wide drift depres
sion. Pillow lava outcrops at a few places along the foot of the hill north 
of .this drift depression ·and to the east along the north shore of Rfoe lake. 
The high ridges north of this drift depression are of a porphyriti.c rock, 
near quartz diorite in average mineral ·composition. Locally this igneous 
rock is sheared and the la.via along its south contact is highly schistose and 
carries some vein quar.tz. Small inclusions and schlieren-like patches of 
lava are focally present in this porphyritic rock, and around the east end 
of the .mass dykes of granite porphyry cut the schistose lava. The abun
ant phenocrysts of the body are oligoclase-andesine in crystals up to one
half inch across, the majority of the phenocrysts, however, being under one
quarter inch across. Some outcr-0ps show grains of bluish quartz in addition 
to feldspar phenocrysts. The greyish groundmass is of untwinned feld
spar, probably both orthoclase and albite, biotite, chlorite, and sericite and 
some calcite, epidote, zoisite, and magnetite. The body of porphyritic 
rock g:t"adually lll8.l'rows and ends just north of the west end of Rice lake. 
The mass is lenticular in outline, ·and is about 2 miles long and ! mile 
wide at its widest point. The south contact dips north parallel the schis
tosity of the lava, and this mass of porphyritic rock perhaps is a sill or 
laccolith-like body. The arkosic sedimeruta and the quartz-diorite por
phyry are eut by narrow dykes of bliack diabase. 

No }arge and continuous shear zone or vein was exposed on the sur
face, the best showing perhaps being the one jU&t north of No. 2 shaft. 
Here, an open-cut on the north side of the hill exposed 3 feet of quartz and 
from 20 to 30 feet of sheared and massive basalt. The sheared basalt 
carries iron carbonate, quartz, and pyrite. Both east and west of the 
open-cut the quartz body branches and is irregular in outline. The quartz 
exposed at the surface was not encountered in the 150-foot level, although 
the basaltic rock was schistose and altered to secondary minerals along 
the short drifts and crosscuts. On the 300-foot level, considerable more 
drifting was done than on the 150-foot level, and in .the drifts a few small 
quartz veins and stringers were found, also small bodies of grey carbonate 
rock. This grey carbonate rock passes outward, in some places through a 
narrow, brec·ciated zone and in others through a highly schistose zone, into 
only slightly schistose and altered basalt. In thin section under the micro
scope the grey oarbonate rock <:onsists of carbonates (iankerite, dolQmite, 
and calcite) about 50 per cent, albite about 25 per cent, quartz 10 per cent, 
pyrite 10 per cent, leucoxene 3 per ·cent, and pyrrhotite 2 per cent. This 
rock is .considered to represent diabas·e or basalt that has been highly 
altered by solutions carrying considerable iron and carbon diQxide. Most 
of the grey carbonate rock carries a little ~1d, and ;a f.ew assays ·are 
reported to indicate the presence of commercial quantities of gold across 
narrow widths. The average, however, of 'a large body Qf this rock is low 
grade. 

Most of the development work to date has been done Qn the 600- and 
725-foot levels (Figure 7). On the 600-foot level the crosscut oortheast 
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Figure 7. Plan of 600-foot and 725-foot levels, San .Antonio mine, Beresford-Rice 
Lakes area, Manitoba. Quartz veins shown by solid black, irregular lines; 
600-foot level shown by continuous line, 725-foot level by pecked lines; areas of 
carbonate on 600-foot level shown by heavy diagonal ruling; areas of carbo!late 
on 725-foot level hy light diagonal ruling. 
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from the shaft is, for the first 280 feet, in arkosic sediment, with highly 
schistose zones between the thick, massive beds. This crosscut continues 
northeast in slightly schistose basalt for 130 feet beyond the arkose-basalt 
contaot. At this point a zone of highly schistose basalt was encountered, 
and this was drifted on to the north and south of the crosscut. About 40 
feet northwest along the drift to the north, a body of grey carbonate rock 
was entered and found to be 39 feet wide at the widest point and 70 feet 
long. A winze from the 600- to 725-foot levels was commenced in this car
bonate rock, and on the 725-foot level, just northwest of the winze, a long, 
narrow body of carbonate rock was outlined that may be the downward 
continuation of the body on the 600-foot level. If so, the body extends a 
greater distance vertically than horizontally, and may be roughly ·lenticular 
in outline. On the 600-foot level several smaller lenses of carbonate rock 
were found along the drift for a hundred feet or more both northwest and 
southeast of the main body. In the drift to the north, a quartz vein was 
followed for 80 feet from a point approximately 390 feet northwest of the 
crosscut. This vein dips from 20 .to 30 degrees to the north, and its average 
trend is nearly east and west. The quartz carries free gold and the assays 
are reported to indicB1te a sma.U body of good-grade or.e. Considerable other 
work was done on the 600-foot level (See Figure 7). No large, continuous 
bodies of quartz were found, a1'though the diabase and basalt are jointed, 
sheared, and altered to chlorite schist with narrow zones of rock completely 
altered to chlorirte-carbonate schist carrying pyrite. 

On the 725-foot Jevel, a drift was run 450 feet northwest from the winze 
from the 600-foot lev·el. The drift runs through a body of carbonate rock 
just northwest of the winze and previously mentioned as being perhaps the 
downward continuation of the body of similar rock on the 600-foot level 
(See Figure 8). No large quartz vein was found along this drift, although 
the basaltic lava for most of the distance was altered to a chlorite-carbonate 
schist. At 450 feet along the drift northwest of the winze, the direction 
of the workings was turned to nearly north, and 70 feet of schistose lava 
and 120 feet of black, fine-grained, hard rock were crossed. This hard 
rock, as seen under the microscope, is an aggregate of epidote, chlorite, and 
carbonate in a matrix of quartz. Needles of tourmaline are abundant in 
some areas of the thin sections. A characteristic feature of the thin sections 
is large grains of ·leucoxene, some of which are slightly brownish and appear 
to be slightly altered titanite. This rock may be either a basic dyke or 
an andesitic lava highly altered and silicified. The hard rock passes 
gradually to the north into sheared, chloritic lava, and about 30 feet north 
of the silicified, hard rock, a quartz vein was encountered in the sheared, 
chloritic lava. This vein trends approximately noritheast and dips nearly 
70 degrees northwest; its course is nearly at right angles to that of the 
schistose zones on the 600-foot level and near the winze on the 725-foot 
level. At the time the property was examined, near the end of September. 
1929, the northeast-trending shear zone and vein on the 725-foot level had 
been explored for about 325 feet along its strike. A recently issued report 
of the company states that the average gold content is $12.94 a ton for a 
length of 329 feet, and across an average width of 3 · 8 feet. At one point 
the quartz is 11 feet wide ; the average width nor·theast of where the vein 
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Figurl? 8. Diagrammatic vertical sections along lines .AB, CD, and EF (See 
Figure 7), 600-foot and 725-foot levels, San Antonio mine; to show 
conjectured disposition of body of carbonate rock (by diagonail ruling). 
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was intersected is approximately 4! feet. To the southwest the vein is 
discontinuous and on the average is nearly 2! feet in width. Both light 
and dark-coloured quartz are present and seams of finely crysta.Hine pyrite 
lie in the quartz adja-cent to the foot-wall. This is the most promising vein 
on the property and this body of gold-bearing quaiiz has been intersected 
on the 600- and 925-foot levels. 

Gabrielle Group 

Some surface work was done on the Gabrielle group during the summers 
of 1911 and 1912. Two shear zones were located, one on the lake shore 
in basaltic rock and the other in quartz diorite porphyry 1,200 feet to the 
northeast. In 1919, Gabrielle Mines, Limited, was organized. Between 
1919 and 1920 a prospect shaft 63 feet deep was sunk on the north deposit 
and another 54 feet deep on the south deposit. Considerable surface work 
was a;lso done on the north deposit, and the shear zone is well exposed 
2,000 feet along a strike of from nolih 80 to north 50 degrees west. A 
quartz body 250 feet long and averaging nearly 2 feet wide is exposed 
at the shaft near the northeast end of this deposit. The quartz and schist 
carry pyrite and iron carbonate but no free gold was seen. In 1928 the 
company did 1,000 feet of diamond drilling on the south deposit. No large 
quartz body is here exposed and no additional work had been done on these 
deposits to the end of 1929. 

Scarab Group 

The Scarab group of five mineral claims and two fractional claims 
adjoins the San Antonio on .the north. This group is controlled by Scarab 
Mines, Limittld. In 1931 the property was amalgamated with San Antonio. 
During 1929 surface work was done on two shear zones within quartz 
diorite porphyry. These shear zones are wide; in one place the porphyry 
is in part altered to a quartz-sericite carbonate schist across 100 feet. The 
quartz bodies, however, are aH small, lenticular, and distributed erratically 
throughout the schist belts. No single body of the quartz is large enough 
to be of ·commercial value, and the average gold content of the small quartz 
bodies and mineraliz.ed schist is apparently too low to make a mineable 
shoot of gold ore. 

RED RICE LAKE AREA 

Considerable surface work has been done on groups of mineral .claims 
between Red Rice lake and Turtle lake and on the Wolfe and other nearby 
claims northeast of Red Rice lake. The bedrock here is trachytti and 
dacite lavas, in part porphyritic, and dykes and large bodies of gabbro, 
granite, and granodiorite. 

Montcalm Group; Tine Group 

The Montcalm group southwest of Red Rice lake was sta~ed by Mr. 
Frank Simard in July, 1917, and the adjoining Tine group to the south 
by Mr. S. Clifford in July, 1918. The Clappelou group to the east was 
staked by Jamee Rathall. The quartz body on the Montcalm is of irregular 
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outline and is 14 foot wide at one point. It is exposed on the side of a 
hill for 175 feet along a strike of south 50 degrees east. The quartz is 
white and carries some pink feldspar. Free gold occurs at a few points 
in this quartz. Shear zones on the Tine group, 750 feet to the south of 
the Montcalm, are exposed by some nineteen trenches along a distance of 
1,200 feet. Near the west end of the south shear, the quartz averages 2 
feet in width for 300 feet and is mineralized with pyrite, chaleopyrite, and 
some free gold. At the east end of this shear the quartz as exposed in the 
trenches is in small ,lenses. 

Eva Group 

On the Eva group, controlled by the Great West Gold Manufacturing 
Company, and located 3! miles west of the Tine group, a shaft has been 
sunk to a depth of 58 feet. This deposit is within granite. The quartz 
body averages nearly 3 feet in width in the shaft. The shear zone has been 
traced 800 feet on the surface. The quartz is a dark variety without signs 
of mineralization, and its average gold content is fow. 

Several narrow shear zones are visible in grey, porphyritic lava and 
also within granite between the Tine group and Turtle lake. The smaH 
quartz bodies on some of the mineral claims covering these zones carry free 
gold. The deposits have been developed only by surface trenches and pits. 
No large, promising looking body of gold-bearing quartz was seen at this 
focality. 

Wolfe Group 

Surface work has been done along several schist zones on the Wolfe 
group north of the Manitoba government road east of Red Rice fake. The 
rock is troohyte and dacite porphyry showing pillow structure. The schist 
zones are crooked and discontinuous. All the quartz bodies are narrow 
and lenticular. A ton of quartz from a prospect pit near the foot of the 
hill at the north end of the Wolfe shear zone was trea.ted by the Ore 
Testing Laboratory of the Department of Mines, Ottawa, and gave gold 
1·07 ounces and silver 1 · 50 ounces a ton. This material also carried 1·43 
per cent copper. Little work has been done on these deposits in recent 
years. 

BEA VER LAKE AREA 

Luleo Group 

The most extensive mining operations in this area were carried on by 
the Selkirk Gold Mining Company between 1921 and 1928. This company 
controls the Luleo group and other claims to the east surrounding Beaver 
lake. In 1927, the Selkirk Canadian Mines, Limited, took over the property 
from the Selkirk Gold Mining Company. The Luleo group was staked 
in June, 1915, by Mr. Chades Andrews. In the succeeding years some 
work was done by the Bellevue Mining Company financed by New York 
capitalists. In 1922, work was commenced by the Selkirk Gold Mining 
Company, ailso :financed in New York. Between 1922 and 1925, a shaft 
was sunk to the 325-foot level; on the 125-foot level 480 feet of drifting 
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and 150 feet of crosscutting, on the 250-foot level 630 .feet of drifting and 
70 feet of crosscutting, and on the 325-foot level 720 feet of drifting and 
150 feet of crosscutting were ·comp1eted. A winze was extended from the 
325-foot level to the 525-foot level, where 360 .feet of drifting and 180 feet 
of crosscutting were done. In 1927, eight diamond drill holes, totalling 
1,252 feet, were driHed from the drift on the 525-foot level to explore the 
deposit in depth and to locate, if present, parallel shear zones in the walls. 

The deposit is along a shear zone in granite and granodiorite porphyry. 
The shear zone is well defined in the underground workings, and throughout 
most of the distance followed underground quartz was also present. Some 
of the ore from above the 250-foot level was run through a small mill, built 
in 1923. The value of the ore stoped from above the 125-foot leyel was 
reported as $6 in gold a ton over an average width of 5 feet and a length 
of 125 feet. Milled ore from between the 125- and 250-foot levels was 
stated to average $10 a ton in gold. Although the vein continued strong 
on the 300-foot level, the average gold content was stated to be only $2 
a ton. On the 525-foot level, an ore-shoot 80 feet long averaged $8.45 a 
ton across an average width of 5 feet. The quartz from this level was 
both white and smoky, and was well mineralized with chalcopyrite and 
pyrite. 

In 1927 and 1928, near1y 8,000 feet of diamond drilling was done by 
this company to the east of the Luleo deposit in the vicinity of Beaver lake. 
The bedrock here is quartzose sediments cut by dykes of gabbro and 
diabase. The drilling indicated that shear zones in the sediments adjacent 
to the gabbro and diabase dykes were mineralized with chalcopyrite and 
sphalerite. The average grade of the sulphide-bearing schist across mine
able widths was :low and work was dis-continued. 

Luana Group 

Some surface work has been done on the Luana group lying southeast 
of Beaver lake and controlled by George Vanson and associates. On this 
group a shear zone in acidic rock is exposed for 700 feet aJong the strike. 
The quartz is in lenticular bodies and carries some pyrite, arsenopyrite, and 
ch&lcopyrite. The average value of mineable widths of eombined quartz 
and mineralized schist is unknown. 

Some work has also been done on several groups of mining claims stiH 
farther east up Wanipigow river, but no information is available regarding 
the size or gold content of the quartz bodies exposed. 

SAXTON LAKE AREA 

Clinton Group 

Most of the work in this area has been done by Clinton Gold Mines, 
Limited, under the dire0tion of Mr. W. K. Harding. This company controls 
the Clinton group comprising some forty whole and fractional mineral 
claims. Some of these <>laims were staked in 1911 by Mr. Charles Andrews. 
The bedrock is granite and granodiorite with inclusions of an<lesite schist 
and quartzose sediments. A small bed of impure limestone outcrops on 
the small island near the northwest end of Saxton lake. The gold-bearing 
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quartz deposits are along shear zones within the granite and also in the 
included masses of schist. In 1928 a shaft was sunk to a depth of 100 
feet on the deposit on the Clinton mineral claim. Some drifting and cross
cutting were done at the 100-foot level. A quartz body, at one point 17 
feet wide, is reported to have been intel'\S'ected in the workings. The quartz 
contains considerable chloritic material and is mineralized with pyrite, 
chaloopyrite, 1arsenopyrite, and some free gold. Small amounts of galena 
are present in the quartz at the surf.ace. An adit was driven from the 
lake level for 126 feet northwest, to intersect a shear znne on the Clinton 
No. 2 mineral claim to the west of the shaft. Quartz bodies were reported 
at 38 ·and 96 feet from the entrance of the adit. These deposits were 14 
and 7 feet wide, respectively; their average gold content is not known. 

WANIPIGOW LAKE AREA 

A number of gold-bearing quartz deposits have been discovered north 
of W anipigow lake. The bedrock is m~ive granite and porphyritic grano
diorite with long, narrow areas of inc,luded schist perhaps representing frag
ments of members of the Rice Lake series included within the gr.anite 
magma. The quartz bodies are along shear zones in the granite and in 
the schist intrusions. The most work has been done on the Roderick group, 
controlled by Roderick Gold Mines, Limited. This group comprises thirty
two mineral claims. The main work has been done on the Roderick cl.aim 
where a shear zone is exposed over a length of nearly 600 feet. The shear 
zone is from 2 to 5 feet wide, and traverses an inclusion of chloritic lava 
within the granite. The shear zone is mineralized with pyrite, chalco
pyrite, and small lenses 1and stringers of quartz. Other shear zones on the 
Park mineral claim of this group have been stripped and trenched, but 
the average gold content of schist and quartz at these locali.ties is not 
known. 

On the Huronic cl.aim a shear zone averages 4! feet in width and in 
it lies a quartz body 2 feet wide ·and 200 feet long. This shear i.s in granite. 
The quartz carries pyrite, -carbonate, chafoopyrite, and free gold. Narrow 
shear zones have been traced several hundred feet on the Bondholder and 
Bingo claims, but all the quartz bodies are small. Long shears and f.airly 
Larg€ lenses of quar.tz are exposed on the Proctor and Amisk groups, but 
the assays show only low gold values. The gold is erratically distributed 
in the quartz of all these deposits, and although some very high assiays can 
be got by selective -sampling, the average grade of deposits large enough 
to work oommer-Oially is disappointingly low. 

ENGLISH BROOK AREA 

Some prospecting has been in progress along English brook for the past 
nine <Jr ten years and free gold is known to occur in a number of quartz 
deposi.ts in this area. The more important groups of mining claims include 
the Lotus, Ling, Betty, Bingo, Denver, Dominion, and St. Marys. The 
situation of the deposits of Saxton, W anipigow, and English Brook areas is 
shown on mining daim maps prepared by the Mining Recorder Qf the 
Department of Mines, Winnipeg. The bedrock is granite and granodiorite 
with more basic phMes and long, narrow inclusions of Mack schist con-
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sidered to ·belong to the Rice Lake series, members of which outcrop to the 
south along W anipigow river. The granite is coarse grained, massive, and 
evenly granular or porphyritic. Some outcrops show crystals of feldspar 
up to 1 inch long. The thin sections studied microscopioally show a varia
tion in miner.a.I eomposition from that of ·a normal granite with abundant 
microcline to a granodiorite wi.th oligoclase •and hornblende as the abundant 
constituents. The areas of more basic rock, granodiorite, diorite, and quartz 
diorite, are small, and so far as can be determined the normal granite 
grades into the more basic types. 

The gold-bearing quartz deposits lie in shear zones within the granitic 
rocks and along the contact of granite and included bodies of schist. The 
English Brook Gold Mining Company, Limited, developed the deposit on 
the Betty No. 6 mineral claim to the 250-foot level. On the surface no 
definite, continuous shear zone or vein is exposed, but a number of small 
shear zones ·striking in various directions ·are present within an area 150 
feet wide and 1,200 feet long. The bedrock is granite, grani.te porphyry, 
and black schist. In the winter of 1927 a portable, gasoline-driven mining 
plant was installed, and a shaft was sunk near the west end of the exposed, 
sheared area. At the 50-foot level •a crosscut was run north 11 feet and 
crossed a schist belt 7 feet wide .and containing 3! feet of well-mineralized 
quartz. A sample ·of a 50-pound shipment of this quartz was assayed by 
the Ore Testing Laboratories of the Mines Br>aneh, Ottawa, and gave 0· 14 
ounce gold and 0·34 ounce silver a ton, also 0·49 per cent copper and 2·58 
per cent arsenie. At the 125-foot level, a erosscut was run north 40 feet 
and a narrow schist zone w.as followed west for 25 feet, but only narrow 
quartz stringers were found; in a drift to the east, the quartz was 3 feet wide 
for 15 feet. A crosscut to the south intersected black schist at 60 feet, 
but only small amounts of quartz were found in the schist along the granite
schist contact. On the 250-foot level ·a crosscut was run north 200 feet 
through porphyry; a little she a.red rock was found in the workings on this 
level. 

The English Brook Gold Mining Company, Limited, also did surface 
work on a number of surrounding mineral claims, im:iluding the Betty 
about i mile southwest of the Betty No. 6, and the Oxford, and the Wanna, 
respectively, 2t and 2 miles east of the Betty No. 6 shaft. At these locali
tie€ shear zones carrying lenses <>f gold-bearing quartz were uncovered. 
The bedrock is granite, granite prophyry, gabbro, and a pink, aplitic 
granite. The average gold content of these deposits ie no.t known .. 

Surface work has also been done on the Lotus, Ling, Denver, Dominion, 
St. Marys, and other groups in this area. Some of the quartz on these 
claims ·carries free gold. 'I'he quartz bodies, however, are all small. If 
even a few small lenses of high-grade ore eould be cheaply outlined, a 
small eompany might, perhaps, successfully mine and mill the ore. 

LITTI,E BEAR LAKE AREA 

In the winter of 1924 free gold was discovered by Messrs. E. Anson 
and F. Zeemel in quartz near Little Bear lake, in the northeast part of 
township 18, range 14, east of the principal meridian. The area was 
examined in the summer ·of 1924. The bedrock is granite, granite porphyry, 
and granite-gneiss containing long, narrow belts of black, massive, and 
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schistose rock. The gold-bearing quartz is within narrow shear zones in 
the gr,anite and in the enclosed schist. Most of the work has been done 
on the Silver Fox mineral claim, which, with surrounding mineral cliaims, 
is controlled by Bear Lake Mines, Limited. Information supplied by this 
company indicates that the depos~t ·on the Silver Fox mineral claim has 
been opened up over a length of 1,100 feet by some nineteen trenches. The 
shear zone strikes south 85 degrees east and dips 80 degrees north. The 
quartz is, for the most part, in stringers, although one body near the west 
end v,aries in width from 6 inches to 2 feet for 190 feet 1along the strike. 
The quartz ·and schistose, granitic waill-rock carry pyrite, galena, chalco
pyrite, and sphalerite. As.says of samples representing widths of from 1 
foot to 7 feet are stated to range from 40 cents to $28 in gold a ton. Samples 
of selected specimens assay much higher than the figures given •above. Some 
surface work has been done on several nearby mineral claims, but the 
quaitz bodies are 1all small. 

COPPER-NICKEL DEPOSITS OF OISEAU AND MASKWA 
RIVERS AREAS 

HISTORY 

Late in 1917 a deposit of copper and nickel sulphides. was staked in 
the northeast part of township 19, range 14, east of prindpal meridian, in 
what is now known as Maskwa River area. Considerable prospecting and 
surface stripping were done in this ,area during the succeeding summers, 
but the Mayville or original discovery wiais the only deposi1t whose surface 
exposures appeared promising enough to war:riant further work, and here, 
in the spring of 1923, the Devlin Mining and Development Company put 
down seven shallow diamond drill holes. No further work was undertaken 
until the winter -0f 1928, when the Consolidated Mining and Smelting 
Company optioned some mineral ·claims in this ·area and commenced 
diamond drilling. 

In Oiseau River area deposits of eopper-nickel sulphides were dis
covered in the autumn -0f 1920 north of Oiseau river, .about 3 miles west 
of the west end of Oiseau lake. These deposit.8 are of a type similar to 
the M.askwa Riv·er deposits. The more important known occurrences 
include the Chance, Devlin, Wento, and Cup Anderson. Prior to 1923 the 
Devlin Mining and Development Company did surface work on the Chance 
and Devlin deposits. In 1923, the Manitoba Copper Company wais organ
ized to explore the W en:to and Cup AndeI'ISOn deposits, •and this company 
did surface work and diamond drilling at intervals until the early winter 
of 1925. In the ,autumn of 1928, Ventures, Limited, and 'associates optioned 
the holdings of both companies ,and oommenced development work, which 
included a Radiore survey followed by trenching and diamond drilling. 
This work was discontinued in the summer of 1929. 

GEOLOGICAL FEATURES 

The geological features of the Maskwa River and Oiseau River copper
nickel sulphide bodies are very similar. The rocks outcropping in the 
vicinity of the deposits are andesitic pillow lavas and assodated, quartzose, 
tuff beds fqlded to almost vertical positions. The ,rocks are in part altered 
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to an .aggregate of ch1orite, carbonate, and sericite, and 1are cut by dykes 
and boss-shaped bodies of peridotite and gabbro and by large ·and small 
bodies of granite. The sulphide bodies lie along sheared zones in the 
volcanic rocks close to the edges of bodies of peridotite, gabbro, and granite. 
Loca.lly, sulphides are also present in the marginal rock of bodies of peri
do.tite and gabbro. Some bodies of peridotite and gabbro are cut by granite 
which, where in contact with sulphide bodies as in the case of the Ohan<ie 
and Devlin deposits, is also penetrated by 1a few small veinlets of pyrrhotite 
and ·chalcopyrite. These veinlets, how.ever, extend only a few inches within 
the <ihilled margin of the g·ranite and no sheared zones in the granite were 
seen .that -carry pyrrhotite and chalcopyrite. The minerals of the granite 
are fresh as compared with those of some nearby outcrops of peridotite, 
gabbro, and volcanic rocks. 

Some of the sulphide bodies -contain both nickel and copper; •a few lack 
nickel. The Chance and Devlin deposits, which are adjacent to bodies of 
peridotite, <iarry both copper and nickel; the Wento ·and Cup Anderson, only 
a short distance from outcrops of peridot1te, ·are not known to eontain nickel 
in addition ito copper. Pentlandi:te has been recognized in the Chance 
sulphide body; the pyrrhotite of the Devlin body is nickeliferous; an 
analysis of a specimen of this sulphide showed 0· 27 per ·cent nickel. Some 
chalcopyrite and white iron sulphide are associated with the penUandite 
and nickeliferous pyrrhotite. In the Wento and Cup Anderson deposits, 
chalcopyrite, chalmersite, pyrrhotite, and pyrite are the .abundant sulphides. 
Titaniferous magnetite is .also present in the W ento deposit. In the May
ville deposit, pentlandite is present in 1addition to pyrrhotite ·and chalcopy
rite. Of the sulphides, the pyrrhotite was deposited first; it was followed 
by pentlandite and then by ·chalcopy.rite. The sulphide bodies carry only 
very small quantities of gold and silver; the aV1ailable results of .assays 
show only from a trace up to 3 m 4 ounces of silver and from a trace up 
to 0·06 ounce of gold ·a ton. Galena and spha.lerite a.re present only 
sparingly in the district, .and have not been noted in the sulphide bodies 
referred to above. 

The microscopic study of ·thin sections of the sulphide-bearing rock 
shows the sulphides to penetrate and to include grains of the silicate 
mineral$, including the secondary minerals chlorite and sericite and, there
fore, the sulphides were deposited after the lavas were sheared and after 
the bodies of peridotite ·and gabbro had crystallized. At the Cup Anderson, 
ch:alcopyrite penetrates crystals of garnet and, therefore, mineralization 
here followed the regional metamorphism of the tuffaceous beds to a ga.rnet
bearing schist. In the peridotite .that ·Ca.rries sulphides, the ferromagnesian 
minerals adjoining veinlets ·and blebs of sulphides have been bleached and 
altered to chloritic material. 

There is little evidence of the sulphide bodies having been severely 
deformed since they were deposited. The Wento and Cup Anderson deposits 
apparently are crossed, transverse to the long direction of the deposit, 
by one or more faults along which the beds appear to have been displaced 
from 3 to 25 feet. 

The sulphides are in part weathered from the upper few feet of the 
deposit, leaving a limonite-stained capping. 
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Tohe deposits are clearly replaooments. Direct evidenoo of the source 
of the mineralization is meagre. The nickel content of some deposits 
lying close to or within bodies of peridotite and gabbro suggests that 
sueh deposits amd these intrusive rocks are related in origin. As some 
pyrrhot1te and eha.lcopy.rite were deposited later than the crystalliza
tion of the granite magma, 1and sin.ce the granite intrudes the basic rocks, 
and no basic intrusives are known that are younger than the granite, it is 
concluded that perhaps two periods of mineralization are represented, the 
first being .associated with the intrusion :and consolidation of the basic 
magma, and being chairacterized by the presence of nid~el in addition 
to eopper, .and the second following or aocompanying the granitic ·intru
sion and being distinguisihed by the presenoo of copper without nickel. 
The presence of veinlets and blebs of quartz in the Cup Anderson sulphide 
body alw suggests an !llicidic magma as the source of the miner.alization at 
this locality. 

The development work done to date on these deposits is not extensive, 
but is sufficient to suggest that the sull}hide bodies are lenticular. The 
ore lenses are not known to extend more than 300 feet in depth. 

It .appears from the available information that the ar-eas worthy of 
intensive prospecting are those wherein 1andesitic lava flows and tuff beds 
alternate, as they do in the .area, i to i mile wide, extending from the 
Wento deposit westward to the east end of lac du Bonnet. Drift deposits 
are widespread in .this area. A few outcrops of schistose lava in this .area 
exhibit small quantities of chalcopyrite and other sulphides. 

DESCRIPTION OF DEPOSITS 

Wento 

This sulphide body is in the middle of the west part of section 28, 
township 17, range 15. The bedrock exposed by the prospect pits is ande
site lava and quartzose tuff. Granite outcrops immediately northwest 
of the pits and gabbro to the southwest. Small stringers of granite cut 
the gabbro; inclusions of andesite lie in the granite. The sulphide body 
appears to be in a small mass of lav.a and interbedded ,tuff occupying a 
bay-like area on the border of ·a gabbro body and lying between the 
gabbro and the end of a tongue of granite extending southeast from the 
large granite mass to the north. The sulphide body ·consists of schistified 
andesite lava and tuff earrying lens-shaped masses of solid sulphides and 
small stringers and bunches of sulphide. Along the gabbro-1andesite contact 
at the east end of the deposit, there are a number 'Of small masses of 
titaniferous magnetite and massive chaloopyrite and pyrrhotite. The 
metallic minerals are younger than the gangue minerals. The pyrrhotite, 
ehalmersite, •and chaleopyrite are intimately intermixed and ·appear to 
have crystallized together. 

The development work on this sulphide deposit consists <>f some 
fifteen test pits and trenches, a shaft 25 feet deep with about 20 feet of 
drifting, and three di·amond drill holes inclined from north to south and 
reaching depths of from 150 to 200 feet below the surface. The drill 
holes intersected alternating beds of andesite and quartzose tuff, cut by 

5307~7 
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granite and gabbro dykes. The gabbro has been sheared and impreg
nated with quartz carrying some chaleopyrite. The seams of chalcopyrite
bearing rock intersected by the drill, cores were narrow. As exposed 
by the trenches the area of mineralized rock is 300 feet long and the 
width averages nearly 40 feet, with a greatest width of 100 feet. Within 
this area two small lenses of copper ore are present. The prospect shaft 
was sunk on .the larger of these lenses; assays of samples across a width 
of 17 feet at the bottom of the shaft are reported to average 5 · 2 per cent 
eopper. The second outcropping sulphide-bearing body is just east of the 
shaft and is reported to average 14 per cent eopper across an average 
width of 7 feet and for 30 feet along the strike. These sulphide lenses 
are apparenrtly shallow, as at a depth of 200 feet, as revealed by diamond 
drilling, dykes of gabbro and granite appear to be much more numerous 
than at the surface, and the sulphides are only sparingly present in narrow 
zones of schistose rock. 

Beaver 

Some surface work and diamond drilling have been done on the 
Beaver and Diabase mineral claims adjoining the W enrto on the we&t. 
Here five shear zones in andesite are exposed. Two of these carry some 
chalcopyrite and one bears some galena and sphalerite. The largest 
exposed shear zone is just south of the granite contact and about 1,600 
feet northwest of the Wento workings. This zone is 250 feet long and 
averages about 12 feet in width. Specks of chaLcopyrite are distributed 
through the schistose rock and, more abundantly, in small lenses of 
more highly sheared rook erratically distributed throughout the zone of 
schistose rock. The average grade of the deposit was estimated to be 
less than 2 per eent copper. A sample of the galena and sphalerite
bearing rock from a small shear zone east of the main zone assayed 2 · 50 
per cent lead, 6· 10 per cent zinc, 0·20 per cent copper, and 3·40 and 
0·06 ounces of silver and gold, respectively, a ton of 2,000 pounds. 

Cup Anderson 

The Cup Anderson sulphide body is near the middle of the north 
side of section 28, township 17, range 15, and approximately 2,900 feet 
north west of the W ento. The bedrock exposed in the prospect, trenches 
is a grey, schistose tu.ff, 'locally showing bedding. Some beds carry round 
to subangular grains of smoky quartz up to t inch in diameter. Other 
beds are black, fine-grained, chloritic rocks that may be highly altered, 
andesitic lava, and others are a black, slaty schist carrying red garnet. 
Granite outerops about 300 feet north of the prospect pits and a sma11 
mass of pegmatitic quartz and granite outcrops just south of the south 
end of the central trenches. Small masses of peridotite are exposed just 
ea&t of the surface workings; andesitic pillow lava and gabbro form the 
country rock exposed south and west of the deposit. 

The abundant sulphide of the Cup Anderson deposit is chalcopyrite; 
pyrite and pyrrhotite occur only sparingly. The chalcopyrite is distributed 
through the dark-coloured, highly schistose, chloritic beds in specks, b1ebs, 
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and veinlets. The thick, more massive beds are only sparingly mineralized 
with chalcopyrite along joint planes and along layers containing abundant 
sericitic and chloritic materials. The deposit has been traced by a series 
of six trenches for 300 feet along an east-west direction and across a width 
varying from 6 to 100 feet. The strike of the bedding and schistosity of the 
enclosing tuff is from north 70 to 80 degrees west and the dip is vertical 
to 80 degrees north. The trenches were sunk through drift and the walls 
are now slumped so that little can be seen of the deposit. Considerable 
careful sampl.ing was done by the Manitoba Copper Company during the 
summer of 1923, and according to information supplied by this company, 
the materials revealed in the east long trench averaged 4 · 1 per cent copper 
across 94 feet, and another section in a trench west of this averaged 3·8 
per cent copper across 28 · 5 feet. The average o.f considerable areas of 
slightly schistose tuff was less than 1 ·5 per cent copper. Zones varying 
from 6 to 12 feet in width, wherein the rocks were highly schistose, averaged 
from 6 to 7 per cent copper. Diamond drill holes in the heavily drift
covered area to the east of the surface exposures failed to locate a con
tinuation eastward of this sulphide body beyond a point 200 feet from its 
last exposure, and also failed to intersect at depth ore of the grade and 
size indicated by the surface trenching. 

Devlin 

This deposit is in the north-central part of section 27, township 17, 
range 15, 5,500 feet east and a little south of the Cup Anderson. The 
country rock is andesite pillow lava with a thin chert bed, and granite. 
The strike of the schistosity of the lava is south 70 degrees west, and the 
dip 75 degrees south. The drilling indicates that the dip flattens some in 
depth. A large mass of peridotite outcrops just west of the west end of the 
mineralized zone. The sulphide bodies are within the andesite just a few 
feet south of the granite contact. 

The prospecting work at this locality has exposed three main bodies. 
of sheared rock carrying sulphides. In the case of the farthest west body,. 
fourteen trenches cross a mineralized zone 800 feet long and averaging 
nearly 12 feet in width. In one trench the sheared, mineralized rock is 
75 feet wide. Three diamond drill holes were put down on this deposit in 
the spring of 1929. In the mineralized zone the andesite and a discon
tinuous cherty bed, up to 4 feet in thickness, is schistified and jointed and 
the sulphides occur in small lenses and as disseminated grains and specks. 
The sulphides noted are pyrrhotite, cha1'copyrite, and white iron sulphide. 
The pyrrhotite carries some nickel but no pentlandite was recognized. The 
bodies wherein the sulphides are abundant vary from 2 inches to 2 or 3 
feet in width and from 15 to 100 feet in length. Only two such sulphide
bearing lenses were noted; the schistified rock for distaooes up to 5 feet 
from these sulphide lenses carries eonsiderable disseminated pyrrhotite and 
some chalcopyrite. Assays of channel samples cut at iutervals of a.bout 
75 feet throughout the Iength, 800 feet, of the mineralized zone and aeross 
an average width of 4! feet are reported to average 1 ·0 per cent copper· 
and 0·5 per cent nickel. 

53079-71 
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A second locality where prospecting work had been done is approxim
ately 500 feet east of the east end of the deposit described in the foregoing 
paragraph. Here two shear zones are exposed in 1a.ndesite around the end 
of a small body of granite projecting east from the main granite body, 
the contact of which here trends northeast at an angle to the strike of the 
schistosity of the l1a.va.. The northern of these two shear zones is exposed 
for 100 feet along its strike, which is east-west, the dip being 70 degrees 
south. The width of the sulphide-bearing rock varies from 2 to 8 feet. A 
shallow shaft has been sunk on this deposit, but, judging from an examina
tion of the walls of the shaft and the material in the dump, the deposit is 
low grade, ·as cha.lcopyrite is abundant only in a few small patches of S'Chis
tose rock. The southern shear zone lies 200 feet south of the northern zone, 
is exposed for 250 feet along the strike, and varies in width from 2 to 15 
feet. A shallow prospect shaft has been sunk in it. Samples cut across 
the more heavily mineralized part of this zone are reported to assay 2 to 3 
per cent copper. The surface work, however, failed to -locate a continuous 
body of copper ore of this grade. The chalcopyrite is mainly confined in 
small patches distributed throughout the sheared rock, the large, interven
ing areas being only sparingly mineralized with chalcopyrite and pyrrhotite. 

Chance 

This deposit is on the west end of the line between sections 26 and 35, 
township 17, range 15, and about 1,800 feet east of the occurrence last 
described. The rocks exposed in the prospect pits are peridotite, basalt, 
andesite, and granite. The sulphide lenses are in the peridotite and andesite 
adjacent to their contacts with gracite. The mineralized zone trends east 
and west 1and has been traced by trenches for 1,600 feet. Most of the 
work has been done near the west end and here two shafts, about 150 feet 
a.part and 20 to 30 feet deep, have been sunk. The rock on the dumps is 
fine-grained andesite and peridotite cut by veinlets of crystals of horn
blende up to 1-! inches long. Small veinlets and specks of pyrrhotite, pent
landite, and chalmersite are present in the hornblende veinlets and also in 
the adjacent peridotite and lava. Wbere the sulphides are abundant the 
black hornblende is bleached to a pale green or nearly colourless amphibole. 
The assays of channel samples from the walls of the shafts averaged 1·95 
per cent nickel and 0·15 per cent copper. On the surface the sulphide 
bodies on which the shafts were sunk are exposed for only 25 feet along 
their strike and the average width is less than 4 feet. To the east of this 
point there is little definite information regarding the size and grade of 
this mineralized zone. At a few places the trenches show widths of 15 feet 
of limonite-stained capping. Pyrrhotite is abundant in the trench farthest 
east. East of this the drift cover is thick. 

Mayville 

The Mayville deposit in Maskwa River area is approximately 16 
miles north and west of the W ento. In 1923 a trail was cut between these 
two deposits. Lavas and sediments of the Rice Lake series occur for 2 
miles a.long the north end of the trail and for 31z- miles along the south end; 
the intervening 10-! miles are across granite. The bedrock exposed near 
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the Mayville is <Joa.rse-grained gabbro and andesite lava. Granite outcrops 
approximately 4,000 foot north of the deposit. The gabbro intrudes the 
lavas as a long, tongue-shaped body and as dyke-like masses. Both the 
gabbro and andesite a.re cut by the surrounding granite. 

The Mayville sulphide body is along the south side and foot of a hill 
of andesite and ga.bbro. This hill is surrounded by swamp, and the west
ward continuation of the sulphide body is under the swamp. The mineral
ized zone is exposed for 200 feet along a general trend of north 60 degrees 
east magnetic. In the spring of 1923, the Devlin Mining and Development 
Company drilled seven holes rto intersect the sulphide zone at depths of 
from 200 to 350 feet. In 1929, Consolidated Mining and Smelting Company 
of Canada, Limited, drilled five holes, three of which are vertical and reach 
depths of 530, 506, and 508 feet, respectively, and two are steeply inclined 
from the southeast towards the outcrop and are 1,501 and 1,401 feet long 
respectively. The diamond drill intersections indicate that the dip of the 
deposit is to the south. The deposit as exposed in the .trenches consists of 
two bodies of schistose andesite and gabbro carrying pyrrhotite, pentlandite, 
and chalcopyrite. These bodies are 4 and 7 feet wide, respectively, in the 
middle trench. The cores of .the diamond drill holes made in 1923, showed 
alternating gabbro dykes and andesite. One of the dykes intersected in the 
drilling consists almost entirely of labradorite cry&tals from -! to 2 inches 
long; other dykes hold large hornblende crystals. The large feldspar and 
hornblende crystals are cut by veinlets of sulphides following cracks and 
cleavage planes. The andesite adjacent to such gabbro dykes carries 
sulphides only sparingly. Although short secrtions of rthe trenches and drill 
cores assayed over 4 per cent combined nickel and copper, the average of 
a body of mineralized rock of commercial tonnage is much lower in copper 
and nickel than these sections. 

Hititrite 
Another body of sulphide-bearing rock is exposed on the Hititrite 

mineral claim approximately 4,500 feet south of the MayviHe. Here three 
small outcrops of gabbro carry pyrrhotite, pentlandite, and chakopyrite. 
The sulphide-bearing rock, as exposed by five test pits, measures 125 feet 
along the strike and has an average width of 15 feet. Small, included 
masses of andesite and one body of grey, quariz-diorite schist are present 
in the gabbro along the sulphide-bearing zone. The sulphides ooour a.Jong 
joint planes and in slightly schistose zones within the gabbro adjacent to 
the bodies of included andesite, and also in the andesite inclusions. A few 
specks of chalcopyrite are also present in what appears to be massive 
gab bro. Assays of channel samples from the trenches showed from 0 · 27 
to 3 · 23 per cent copper and from 0·19 to 1·68 per cent nickel. One sample 
assayed 0 · 02 per cent platinum. So far as is known the body of sulphide
bearing rock at this locality is small. 

Other Copper Prospects 
Surface trenching and stripping have been done at a dozen or more 

localities in Oiseaiu and Maskwa areas in addition to those already 
described. These places were visited during 1923 and 1924, and some were 
re-examined during 1929. Since 1924 some surface work has been done 
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on a few of the deposits, including the Osis, Rex, Hunter, Regal, National, 
Anson, and Gilmore-Hall. The prospect pits on these groups of mineral 
claims expose jointed and schistified lava, tuff, or gabbro, carrying some 
pyrite, pyrrhotite, and chalcopyrite. So far as is known the work already 
done has not exposed bodies of commercial size and grade. The deposits 
are exposed for only short distances, and are, as a rule, along the contacts 
of rocky ridges and swamp where surface work necessary to thoroughly 
explore the deposits is expensive. 

COBALT DEPOSIT, WEST OF WERNER LAKE, ONTARIO 

In the spring of 1921, coba;1t bloom (erythrite) and cobaltite were 
discovered on a hillside west of Werner lake, 8 miles east of mileage 75 
on the Manitoba-Ontario boundary and one mile east of the east side of 
Oiseau Lake area. Some surface work was done at this locality in the 
summers of 1922 and 1923. Cobalt-bearing minerals were also discovered, 
over a length of 3,000 feet, west of the original discovery, on •the other side 
of a depression. The deposit is now known as the Belmont group and 
during the summer of 1929 Kenora Prospectors, Limited, did considerable 
surface work on it. The deposit was visited in October, 1922, and in June, 
1929. It can be reached by canoe in one and a half days from either 
Minaki or Lac du Bonnet. If a load be carried, the route from Minaki is 
the easier. 

Bedrock is well exposed in the vicinity of the deposit and comprises 
black and grey gneisses intruded by pink and grey granite and white 
pegmatite. The minerals of the granite are foesh and include quartz, 
orthoclase, microcline, oligoclase, hornblende, and biotite. Some outcrops 
of the granite are gneissic. The belt of banded gneiss trends nearly east 
and west and is from 200 to 500 feet wide. In a few prospect trenches the 
gneiss shows evidence of the original bedded character, and some of it is a 
highly granitiz.ed, qua!'ltzose sediment. Some beds are dark grey and carry 
abundant red garnet. Other layers are black and in these hornblende is 
abundant; such beds perhaps represent altered, basic, igneous rock, perhaps 
dykes. Grey granite and small dykes of pegmatite intrude along the folia
tion planes of the gneiss. Masses of similar-appearing gneiss are abundant 
in the granite along the Mnoe route west from the deposit to Oiseau la~e. 

Cobaltite and other sulphides occur within the gneiss along both its 
north and south contacts with the granite. The prospect trenches exposed 
a zone of sheared .and jointed gneiss from 2 feet to 60 feet in width. In the 
trenches beds of garnet gneiss, laminated quartzite-gneiss, hornblende gneiss, 
biotite gneiss, and dykes of granite and pegmatite alternate. The beds 
strike south 80 degrees west, and dip from 70 to 90 degrees north. Some 
beds of the garnet gneiss, the mica gneiss, and the hornblende gneiss are 
schistose and ·carry sulphides. It is estimated that in some trenches the 
sulphide-bearing rock comprises one-quarter of the whole section exposed. 
The prospecting has exposed this sulphide-bearing zone for 2,800 feet along 
the strike from the west side of the ·hill west of the original cabin. North 
of the cabin a prospect shaft has been sunk in the sulphide zone. 
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All the minerals of the sulphide-bearing gneiss are in part altered, and 
include quartz, hornblende, biotite, garnet, feldspar, and abundant chloritic 
material. The sulphides are in small grains distributed throughout the 
chloritic material, and also form veinlets following cracks in the quartz 
and feldspar. The sulphides were introduced after the gneiss was foliated, 
as the grains are comparatively unfra-ctured. The abundant sulphides are 
cobaltite, pyrite, pyrrhotite, and chalcopyrite. Most of the cobaltite, to 
depths of at least 2 feet from the surface, is altered to cobalt bloom. Nickel 
bloom and arsenopyrite bloom are also present in some of the weathered, 
sulphide-bearing rock. The cobaltite is in crystals up to one-quarter inch 
in diameter, and these ·crystals are penetrated by veinlets of pyrite and 
chalcopyrite. The nickel-bearing mineral has not been identified. Assays 
indicate that gold and silver are absent or only very sparingly present. The 
average content of cobalt across mineable widths is not known, but it is 
estima..ted to be less than 1 per cent in most of the trenches. There appears 
to be a large body of sulphide-bearing rock, but the average cobalt and 
copper content of the material is estimaited to be low. 

TIN DEPOSITS OF SHATFORD-BERNIC LAKES AREA 

HISTORY 

The occurrence of tin in southeast Manitoba has been known since 
19201 when a deposit of pyrrhotite and pyrite in schist south of West Hawk 
lake was reported to carry tin. The tin here is thought to be present in a 
sulphide between chalcopyrite and stannite in chemical composition. When 
the area about Shatford lake was being geologically examined in the summer 
of 1924, a few black grains of a mineral, later identified as cassiterite, were 
eoHected from a pegmatite outcropping on the small island, now known as 
Tin island, near the east end of the lake. Mr. K. E. MiUer in the autumn 
of 1924 also discovered cassiterite in this pegmatite and staked a group of 
mineral claims. The occurrence was then investigated in a preliminary 
way, under the direotion of Mr. H. A. Wentworth, but it was decided that 
the deposit was too small to work further unless other nearby deposits of 
tin ore could be located. No further attempt to exploit this deposit was 
made until the autumn of 1928, when the Manitoba Tin Company com
menced work. A staking rush followed in the area and by the early summer 
of 1929, cassiterite had been dis·covered at three additional localities and 
development work was in progress on two of these deposits, adjacent to 
Bernie and Rush lakes respectively. Considerable prospeoting of some of 
the mineral claims staked -during the winter of 1928-29 was in progress 
during the summer of 1929 but, so far as is known, no deposits of tin ore 
of a commercially promising type were uncovered. 

GEOLOGY 
The bedrock as known in the vicinity of Shatford and Bernie lakes 

consists of lava flows and associated sediments intruded by batholithic 
bodies of quartz diorite, granodiorite, and granite, and by dykes of pegma
tite. The lavas and sediments are in places altered to schists, whereas 

1 DeLury, J. S.: "An Occurrence of Tin near the Manitoba-Ontario Boundary": Can. Min . .Tour., 
vol. 41, pp. 520-31 (1920). 
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the intrusive rocks are massive and unaltered except locally where a faint 
gneissic structure is developed. The assemblages of volcanic and sedi
mentary strata, lithologically and structurally, are very like members of the · 
Rice Lake series of Beresford-Rice Lakes area to the north. The bedrock 
formations in the vicin~ty of Shatford and Bernie lakes are grouped, for 
purposes of description, as follows: (1) White and pinkish grey, pegmatitic 
ailbite granite and albite pegmatite and aplite (some bodies .tin-bearing} ; 
(2) Pinkish microcline pegmatite; (3) Pink and pinkish grey microcline 
granite; (4) Porphyritic and non-porphyritic quartz diorite, granodiorite, 
and granite; (5) Garnet beds; (6) Basalt, andesite, greywacke, and tuff. 

Basalt, Andesite, Greywacke, and Tuff 

Black lava, showing excellent pillow structure, outcrops along the south 
shore of Shatford lake, and on the north shore of Bernie lake and north to 
Rush lake. The more massive -lavas are fine to medium-grained rocks con
sisting of plagioclase, abundant hornblende, and, in some specimens, biotite. 
In a few specimens the plagioclase is labradorite and these rocks are 
basalts; in most specimens the feldspar is basic andesine, hence these rocks 
are andesites, and :they generally contain some biotite in addition to horn
:blende. Most specimens carry chlorite, carbonate, and small grains of 
quartz. The schistose varieties are aggregates of chlorite, carbonate, sericitc, 
quartz, kaolinite, epidote, and magnetite. 

On Shatford lake the .Javas are followed to the north by greywacke 
with an intervening garnet bed. North of Bernie lake basalt and andesite 
alternate with bedded tuff and greywacke. At Rush lake quartzose sedi
ments follow the lavas to the north and here some beds have been recrystal
lized to quartz-mica-garnet schists. The sediments aBsociated with the lavas 
vary in texture from fine, almost cheriy types to coarse-grained, arkosic 
varieties. In most outcrops bedding is distinct, due to alternating layers of 
dark, fine-grained and light-coloured, coarser grained types. The tuffs inter
calated with the .lava flows are bedded, grey rocks consisting of angular and 
subangular fragments of quartz, feldspar, hornblende, and light-coloured 
felsitic material. 

The strike of the strata is approximately east. In the basin of Shatford 
lake the dip is 50 to 70 degrees norith, and from Bernie to Rush lakes the 
dip is from 60 to 80 degrees south. The inward dip of the beds of the two 
areas suggests a synclinal structure, but as the area between the two lakes 
is occupied by a large mass of granodiorite porphyry, it cannot be definitely 
proved that these two ar·eas of strata represent the south and north limbs, 
respectively, of a syncline. 

Garnet Beds 

A few beds carrying abundant red garnets are inter bedded with the 
lavas and sediments previously described. One garnet bed outcrops along 
the north shore and adjacent islands of Shatford lake and for more than a 
mile east of the lake. Other similar, garnet-bearing beds outcrop along 
Winnipeg river, east of Lamprey fans, associated wi1th pillow lava, and 
along the south shore of Oiseau lake interbedded with quartzose sedimentB, 
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and lamina.ted cberty and carbonate-magnetite beds. These beds locally 
carry considerable magnetite, pyrrhotite, pyrite, and some chalcopyrite. 
Samples of garnet rock ·Carrying vein quartz are reported to assay a trace 
of tin. 

The garnet bed on Sha.tf ord lake was exposed by prospect pite at four 
points east of Shatford lake. In some outcrops ~arnet is estimated to form 
over half :the rock, and is distributed in zones varying in width from 2 
inches to 3! feet, and estimated to be 90 per ~nt garnet. Such garnet-rich 
beds alternate with other beds -0r layers of black rook carrying only a 
small quantity of garnet, the miner.al occurring in irregularly scattered 
clusters of crystals. Red to pink and blaek .a.}mandite is the abundant 
garnet. The garnet crystals include fragments of quartz, feldspar, and 
other minerals of the matrix. The garnet beds have been described in 
more detail in ·a preceding section of this report, where it is suggested that 
they repre.5ent recrystallized sedimentary beds of unusual composition, per
haps ash beds. 

Porphyritic and Non-porphyritic Quartz Diorite, Grarwdiorite, and Granite 

Two bodies of light grey to black, medium-grained, equigranular and 
porphyritic, intrusive rocks outcrop in the vicinity of Bernie lake. The 
intrusives vary oonsiderably in texture and oompos1tion from outcrop to 
outcrop. A few, small inclusions of lavas ·and sediments are present. 
One of the intrusive bodies lies just west of the west end of Bernie lake 
and is of equigranular quartz diorite and granodiorite. The second, 
larger body is situated just south of Bernie 1a.ke and is, on ithe average, 
slightly more acidic than :the body west of the lake; granodiorite por
phyry forms :the marginal part and areas of inequigranular granite are 
distributed throughout the central part of the mass. A very character
istic feature of large areas of this granitic mass is the abundant, well
developed phenocrysts of oligoclase and orithocla.se in a fine-grained, 
greenish grey gr-0undmass of quartz, feldspar, hornblende, and bi-0tite. 
In many outcrops of gl'anitic phases phenocryst:s and eye-shaped grains 
of quartz and microcline are present. At seve11al places in sec. 25, tp. 16, 
range 16, the grey porphyritic rock contains areas wherein quartz lenses 
up to a foot long are abundant. This is the only intrusive body known 
in the district that shows such excellent porphyritic texture. The rocks 
of these small intrusive bodies are massive, their minerals are only 
slightly ialtered--the plagiocla.se to caleite, epidote, and white mica-and 
they show little evidence of severe deformation since they crystallized. 

Pink and Pinkish Grey Microcline Granite 

A l·arge mass of pinkish, medium-grained granite underlies the area 
south of Shatford lake, as far as Winnipeg river. This is part of a large 
granite body that widens westward from just easot of Lamprey falls on 
Winnipeg river and extends from there westward to Lac du Bonnet and, 
perhaps, 10 or 15 miles beyond to where the early Palroozoic strata over
lap the Precambrian. Within this large ·area of granite are many out
crops of grey and black schists, older than the g11anite, and, so far as is 
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known, occupying areas not more than 2,000 feet wide and 2 miles long, 
the majority being much smalfor. An.other very large body of microcline 
granite outcrops south of the large body of grey oligoclase-granite and 
granodiorite passing through Pointe du Bois. 

The essential minerals of the pink granite are quartz, microcline, 
orthoclase, and 1albite-0Hgoclase. In the •average type dark minerals 
are oot abundant, only ·a few flakes of biotite, partly altered to chloriite, 
being present. In s·ome specimens magnetite is an abundant aocessory 
mineral. A greyish pink to white phase of this granite earries abundant 
plagiocliase and hornblende, as well as biotite. Along Winnipeg river 
in the vicinity of Pointe du Bois, a grey oligoclase granite or granodiorite 
outcrops along the south side of the bathol1th of pink gr.anite. This grey 
granite is cut by dykes of pink pegmatite, whereas the pinkish micro
cline-granite lying between Winnipeg river and Shatford lake is oot 
known to be cut by pegm11itite, although small areas of this granite are 
pegmatitic in texture. The pink microcline-granite is -charooteristically 
massive, being slightly gneissic only locailly along its contact with the 
sediments and lavas or near some of .the large bodies of included schists. 

Pinkish Microcline Pegmatite 
Dyke-like bodies of microcline pegmaitite are abundant locally in 

the lavas south of Shatford lake ·and east and northeast of Bernie lake. 
No pegmatites were noted along the borders of the body of granodiorite 
porphyry just south of Bernfo lake, although thia granitfo body, towards 
its east end, is cut by pegroatite. All the bodies of pegmatite examined 
are irregul1ar in width and discontinuous along their strike. Some bodies 
cross the schistosity -and bedding of the enclosed rocks, but the majority 
follow closely the structure of the older rocks. The microcline pegmatites 
are characteristically red to pinkish and microcline and quartz are the 
abundant constituents, only small amounts of microperthite, albite-oligo
clase, micropegmatite, biotite, and muscovite being present. A few of 
the microcline cryst·als are up to a foot across

1 
the majority, however, 

are less than an inch across. In many of the aykes the microcline and 
quartz are intermixed. The microcline pegmatite is massive and the 
mineral grains show little evidence of severe deformation. 

Albite Pegmatite and Aplite and Pegmatitic Granite 
A few, small, boss-shaped and dyke-like bodies of pegmatite, 1aplite, and 

pegmatitic granite earry1ng abundant albite are present in the area. As 
eassiterite, beryl, tourmaline, and other accessory mioorals are present 
in some of these pegmatites, they have been prospected for commercial 
deposits of tin ore. These pegmaititic rocks have a characteristic pinkish 
white to light red colour and theiT texture varies from that of a fine, 
alm<l!Sit aplitie, pegmatitfo granite to a coarse-grained pegmatite. In 
thin section under the micro.scope, they consist of long, lath-ehaped 
crystals of a.lbite-oligocla.se with crenated sides, triangular areas of platy 
crystals of albite, probably of the variety cleavelandite, some quartz, 
muscovite, biotite, tourmaline, and magnetite. A few bodies also carry 
cass.iterite, beryl, lepidolite, spodumene, fluorite, triphylite, paragonite, 
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sphalerite, arsenopy·ri.te, and epidote as accessory minerals. An albite 
pegmatite on the Huron mineral claim, contains uraninite and this mineral 
has been analysed by H. V. Ellsworth and found to have ·a ratio of lead 
to uranium and thorium of from 0 · 260 to 0 · 265.1 The age of this uraninite 
as calculated by using the generally accepted formula is nearly two thou
sand millions of years, and .aiccording to Mr. Ellsworth the uraninite from 
the Huron deposit is the oldest known. The uraninite here is in a pegmatite 
believed to be the youngest phase of the grianitic intrusives and the pegma
tite ·cuts members of the Rice Lake series. 

The accessory minerals are for the most part loc-alized in patches where
in quartz and muecovite are abundant and mierocline and orthoclase are 
lacking or only sparingly present. The platy albite and some quartz grains 
with crenated outlines, penetrate crystals of albite--0ligoclase and a few of 
the microoline crystals. Along the margins of S-Ome of the pegmatite 
bodies, the tourmaline and some of the albite -0rystals .are oriented with 
their long axes at right angles to the walls. Small cav1tiee lined with crys
tals of quartz and albite occur in -a few bodies of albite pegmatite. 

The relative ages of the ·albite pegmatites and the microcline-dch peg
matites are unknown, as the two types were nowhere found in contact. The 
albite-rich pegmatites may be connected in origin with the inrtrusives of the 
area that carry ·abundant plagioclase feldspar and .are represented by the 
large mass of porphydtic granodiorite north of Winnipeg river, or they may 
represent an end phase of the magma that produced the large body of micro
dine grooite of the area, or they may belong to a period of igneous activity 
younger than, and distinct from, that represented by the granodiorite 
and microcline granite of the area. It has recently been suggested 2 that 
albite pegmatites carrying abundant accessory minerals are replace
ments of already eonsolidated or nearly consolidated microcline pegma
tite, by soda-rich materials carrying lithium, tin, boron, beryllium, fluor
ine, phosphorus, and other constituents. The Manitoba pegmatites, 
especially those carrying cassiterite, show little evidence of such an origin; 
they are thought to represent the end iphase of the crystallization of the 
magma that g.ave rise to the large bodies of microcline gr:mite in the 
vicinity of Shatford lake. The tin-bearing and the lithium-bearing peg
matites are alike in their general features; some cassiterite has been recog
nized in deposits wherein lithium minerals predominate, and a few crystals 
of lithia mica are present in .the tin-bearing pegmatites. 

DESCRIPTION OF PROPERTIES 

Manitoba Tin Company, Limited 
In the autumn of 1928 this company commenced work on the original 

tin discovery on a small island in the east end of Shatford lake, and also 
did oonsiderable surface wmk on the mainland both west and east of this 
locality. In the winter of 1929 good camps were built, and before June 

1 Ellsworth, H. V., and DeLury, J, S.: "Uraninite from the Huron Ola.im. Winnipeg River, South
east Manitoba "; Am. Min. (in press). 

2 Hess, F. L.: "The Natural History of the Pegmatites "; Min. Jour. Press, vol. 120, No. 8, pp. 
289-298 (Aug., 1925). 

Schaller, W. T.: "The Genesis of Lithium Pegmatites "; Am. Jour. Sci., vol. 10, 5th eer., pp. 
269-79 (Nov., 1925). 
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a shaft had been sunk 110 feet on the north side of ia large island just east 
of the small is1and on which the original tin disoovery 1had been made. At 
the 100-foot level a crosscut was run northwest to the tin-bearing pegma
tite, and this was followed 60 feet by drift.s. 

Andesitic pillow lava is exposed along the south shore of Shatford lake 
-and the majority of the pegmatites are within this formation just north 
of its contact with a J.arge body of microcline granite. The andesite is 
followed to the north by a garnet-bearing bed and quartzose sediments. 
Only a few pegmatite bodies are preoont in the sediments. Northeast of 
Shatford lake, the sediments are intruded by a body of porphyritic grano
diorite and gr.anite, which extends northward to near the south shore of 
Bernie lake. The bedding of the sediment.s and the schistosity of the lava 
strike approximately east and west, and their dip is from 50 to 80 degrees 
north. The long direction of the pegmatite bodies appears to parallel the 
trend of the bedding and schistosity of the enclosing rocks. 

The only pegmatite in this locality known to carry cassiterite is the 
original disoovery on the small island near the east end of Shatford lake. 
This island is roughly lenticular in outline and, at a time of medium high 
water, is approximately 60 feet long and 40 feet across at the widest part. 
The tin-bearing pegmatite outcrops just above water-level on the south 
side of the island and lies between a giarnet bed on the north and pillow 
lava on the south. This pegmatite body cannot be more .than 12 feet wide 
and it does not extend eastward 100 feet, for at that distance a trench on 
the west end of the larger island on which the shaft was sunk ·crosses the 
projected strike of the tin-bearing pegmatite and shows only lav>a. and 
garnet rock. The westward extent of the dyke under the lake is unknown. 

In June, 1929, only a few square feet of the pegmati.te was visible at 
the top of a small prospect shaft nearly full of water. Specimens in the 
dump are of a pinkish, ialbite pegmatite. Within the pegmatite a zone, 
approximately 2! feet wide at the top of the shaft, contains abundant 
quartz and muscovite. The cassiterite occurs in this quartz-muscovite 
phase, in erystals up tot inch long and in small grains lying either ·along 
the edges of bands or streaks wherein either quartz or muscovite are 
abundant, or between grains of quartz and pinkish feldspar. The pink 
feldspar in the quartz-muscovite phase occurs in ·areas with irregular out
lines and lying between large grains or areas of quartz. In thin section 
under the microsoope the pegmatite is seen to carry 1abundant quartz and 
muscovite with some ·a.lbite-<.Jligoclase, cleavelandite, microoline, cassiterite, 
and :fluorite. Grains of quartz, muscovite, and cleavelandite penetrate the 
albite-oligocJ.ase and microcline crystals, and this relationship perhaps 
indicates two generations of .crystallization during the oonsohdation of 
the pegmatite magma. The fluorite is in small, irregular patches between 
large quartz and feldspar grains, suggesting a cavity filling. 

The extent of the tin-bearing, quartz-muscovite phase of the pegmatite 
body is unknown. It is reported that on the 100-foot level, cassiterite w-as 
present in the normal feldspar pegmatite and that the quar.tz-muscovite 
phase, as developed at the surface, was not eneountered underground. 

On the point on the south shore of Shatford .Jake, several pegmatite 
bodies are exposed in prospect trenches from 1,600 to 3,000 feet southwest 
of the main shaft. A few of these pegmatite bodies ·are large, up to several 
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hundred feet in length and 60 to 100 feet in width, but these larger masses 
are not known to carry cassiterite or other valuable minerals, a1though 
locally the quartz and mica .are segregated in pockets or irregular-outlined 
areas. In some of these pegmatites, cavities are lined with crystals of 
albite stained brownish by circulating waters. One pegmatite contains 
crystals, up to a foot across, of a museovite-like mica ~eported to carry 
some lithium. This mica splits into eurved, saucer-shaped flakes. Two 
pegmatites ·contain areas wherein beryl crystals, from -! inch to 2 'feet long 
and t inch to 3 inches in diameter, are abundant. A number of other 
masses of the area carry •a few crystals of beryl. 

The andesitic lava 2,000 feet southwest of the shaft has been sheared 
. and the shear zone locally impregnated with sulphides. Pegmatite bodies 
are present nearby, but no pegmatite was recognized within the shear zones. 
In other parts of the area the pegmatites c·arry sulphides. A prospect shaft 
was sunk 30 feet on one of these shear zones. The schistose lava on the 
dump contains pyrr.hotite, and some pyrite, arsenopyrite, chaloopyrite, 
molybdenite, galena, and sphalerite. The molybdenite is in quartz veinlets 
cutting the schistose lava. Several other ru.sty zones of s·chistose lava were 
exposed by surf.ace trenches in th·e area west of this propect shaft, but at 
all theSe localities no indications were found of a large deposit of sulphide
bearing rock of commercial grade. 

The garnet bed exposed at the main shaf.t has been traced eastward 
at intervals for approximately 3,500 feet. At a point 2,200 feet east of 
the main shaft, ·a small prospect shaft was sunk 10 feet on a zone within 
the garnet bed carrying chaloopyrite, but not of oommercial grade across 
mineable widths. Some chalcopyrite was ·also found in several other 
trenches crossing tihe garnet bed, and samples of sheared sulphide-bearing 
rock from a few of these prospect pits iare reported to carry a trace of tin. 
The garnet of certain beds of this roek might be sui.table for use ·as a 
powdered abrasive, if there were a demand for this product. At most 
points the chalcopyrite was present only sparingly in schistose phases of 
the garnet bed, and at the end of June, 1929, the development work com
pleted had not indicated any possibility of their being e-0mmerci1al bodies 
ca-rrying copper, and poss-ibly tin ·and garnet. 

Jack Nutt Mines, Limited 

Late in 1928, Jack Nutt Mines, Limited, was organized to develop a 
pegmatite body carrying cassiterite, and exposed on the south end of a 
point on the north shore of Bernie lake, in the southern half of sec. 15, 
tp. 17, range 15, E. of prin. mer. Surface work completed in the winter of 
1929 exposed five, small, irregular-shaped, pegmatite bodies. 

A shaft was sunk 140 feet and some crosscutting was done on the 
100-foot level in an effort to locate the pegmatite bodies underground. A 
small pi.lot mill was built, but was operated only a very short time. In 
May, 1930, the name of this company was changed to Consolidated Tin 
Mining Company, Limited. 

The country rock exposed at this locality is basalt cut by pegmatite. 
The long direction of the pegmat~te bodies trends approximately north 
10 degrees east, nearly at right angles to the dir·ection of the schistosity of 
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the basaltic lava flows. The pegmatite bodies appear to dip eastward at 
angles varying from 5 to 60 degrees. About 700 feet north of the pegmatite 
bodies the medium-grained, black, basaltic lava is followed by finer-grained, 
black, andesitic p[llow lav·as. To the south, basalt and andesitic flows and 
tuff beds are interbedded. Granite and granodiorite outcrop on the large 
island and on the mainland 2,200 and 2,500 feet, respectively, southwes·t 
and west of the point where the surfa,ce work was done. 

The pegmatite exposed by the workings is a medium-grained, albite
oligoclase variety grading into fine-grained, pegmatitic, albite granite. The 
pegmatite body farthest north from the south end of the point extends 275 
feet along the strike and is 60 feet wide at one point. The next body to the 
south is 275 feet long and averages nearly 25 feet in thickness. At its 
south end this pegmatite body curves sharply east and ends. Three smaller 
pegmatite bodies to the east are apparently not over 4 feet in thickness 
and 100 feet in length. These smaller bodies dip at low angles so that 
their surface outcrops iare Iarge. Cassiterite was noted in a quartz-mica 
phase in a small projec.tion along the east contact or hanging-wall side of 
the southern of the two large pegmatite bodies, and also in 1a small area 
of pink pegmatitic granite along the east margin of the northern large 
body. Black tourmaline in crystals up to 2 inches in diameter is an 
abundant constituent of all the pegmatite exposed at this locality, and it 
is only after some experience that without careful tests the tourmaline can 
be distinguished from the black cassiterite. In one of the smaller pegmatite 
masses, the tourmaline crystals lie with their long axis at right angles 
to the wall of the pegmatitic body. Some of t~e mica of the cassiterite
bearing, quartz-mica phase of the pegmatite is a white to yellowish green 
variety, with optical propertiies near those of paragonite. A microscopic 
study of three thin sections of this pegm.atite suggests that the minerals 
commenced to crystallize in the following order: tourmaline, beryl, musco
vite, 1albite, cassiterite, microline, quartz, white mica, and cleavelandite. 
The thin sections afforded little evidence of Teplacement of one mineral 
by another, though there may be two generations of mica and quartz. As 
far as could be determined from a careful surface examination, the tin
bearing pegmatite forms only a small fraction of the whole mass. For this 
reason, and considering the fiat dip and apparently irregular shape of the 
pegmatite bodies, it would seem advisable to explore such deposits by open
cuts and inclined prospect shafts before commendng extensive underground 
work. 

Rush and Stannite Groups 
Two pegmatite bodies occur 1approximately 2,200 feet west and north, 

respectively, of the west end of Rush lake, in sections 19 8Jld 20, town
ship 17, range 16. The pegmatite west of the lake lies on the Rush group 
of claims controlled by Jack Nutt Mines, Limited. The other pegma.tite 
body is on the Stannite group owned by K. E. Miller and associates. Only 
a small amount of surface work had been done on these pegmatites up to 
the middle of June, 1929. 

The country rock on the Rush group is andesite lava and beds of 
quartzose tuff and of mica schist carrying red garnets. The pegmatite 
body probably is continuous 1,600 feet along its strike and at two points 
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is 100 feet wide. The average strike of the pegmatite is nearly east and 
west and the dip appears to be 75 degrees south. Small bodies of andesite 
lava are included in the pegmatite body. The pegmatite varies from a 
fine-grained pegmatitic granite with lath-shaped crystals of albite-oligoclase 
and areas of cleavelandite as the main constituents, to a type of irregular 
grain and coztsistin.g of Large crystals of quartz, feldspar, aru:l muscovite. 
Some outcrops show excellent graphic intergrowths of quartz and pink 
and white feldspar. The coarser grained phases form small, irregular 
areas erratically distributed throughout the pegmatite body. Some of these 
areas of coarse pegmatite are less than 3 feet across. The accessory 
minerals of the pegmatite include beryl, tourmaline, cassiterite, tripylite, 
lepidolite, fluorite, epidote, arsenopyrite, sphalerite, magnetite, and perhapl:l 
others not recognized. Only a few crystals of cassiterite were recognized 
in the trenches. 

The pegmatite body on the Stannite group was exposed at intervals for 
a distance of 450 feet al-Ong the strike. The country rook is quartzose sedi
ments and small blocks of these rocks lie in the marginal part of the pegma
tite mass. This pegmatite is coarse grained, with some crystals of feldspar 
and muscovite up to a foot across. The only exposure noted that shows 
cassiterite is approximately 430 feet west of the No. 1 post of the Stannite 
No. 1 mineral claim. Here -0oarse-grained pegmatite in contact with cherity 
sediments is exposed OV'er an area of 4 square feet. The contact here dips 
north. In addition to cassiterite this outcrop carries beryl and muscovite. 
The cassiterite crystals are up to one-half inch long, an.d are in small 
bunches distributed erratically throughout the small outcrop. A fine
gr.aiined, aplitic pegmatite outcrops 1,000 feet south of the cassiterite-bearing 
pegmatite. This second body carries considerable pinkish to purplish, 
lepidolite-like mica, beryl, a green to bluish tourmaline, and a yellowish 
green muscovite, but no cassiterite was recognized. 

Oiseau Lake Prospect 

On the south shore of Oise.au lake, at a point about 2 miles east of 
the west end, Jack Nutt Mines, Limited, did considerable trenching and 
some diamond drilling during the summer of 1929. The small point on 
which the work was done is an island when the water in the lake is high. 
Here, the bedrock is a series of alternating beds of greywa.cke, cherty
quartzite, garnet-rich rock, and magnetite-carbonate rock. The i;:trike of 
the beds is nearly east-west and their dip 68 degrees south. The garnet
rich and magnetite beds were exposed by trenches for 200 feet along their 
strike, and in both directions pass under the water of the lake. These beds 
vary in width f.rom 6 to 12 feet, and the whole exposed zone of alternating 
beds is from 90 to 130 feet wide. The rocks along the contacts of the 
alternating beds are sheared, and in these zones a few small stringers of 
quartz and pegmatite are present. The sheared rock also carries some 
pyrrhotite and pyrite. Samples from this deposit are reported to assay a 
trace of tin, but no indication could be seen of the possible existence of a 
promising deposit of tin ore. 
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SUMMARY REGARDING TIN DEPOSITS 

Cassiteri:te occurs in a few pegmatites in the vicinity of Shatford and 
Bernie lakes. The few tin-bearing pegmatites are characterized by an 
abundance of soda feldspar in contrast with the pink, potash feldspar peg
matites so abundant in the area. The ·cassiterite is confined within the 
pegmatite to either ,coarse or fine-grained phases that form pockets either 
irregularly distributed throughout the whole body or confined to the 
hanging-wall side of fiat-dipping bodies. So far as could be determined the 
bodies of tin-bearing pegmatite are small. The microscopic study of thin 
sections of the pegmatite indicates that the cassiteri:te and other accessory 
minerals crystallized early from the pegmatitic magma; there is little 
evidence of a replacement of earlier-formed minerals by those crystallizing 
later, ,except where quartz-muscovite phases are developed. No typical 
greisen has been recognized in the area, the .tin-bearing, quartz-muscovite 
rock being a phase of the pegmatite. 

Pegmatites of the important tin fields of the world have not been large 
producers of tin ore. Of the various types of lode tin deposits, ·the most 
promising commercially are veins which, in addition to cassiterite, carry 
abundant quartz and such characteristic minerals as topaz, fluorite, and 
tourmaline. The country rock bordering <:assiteri.te veins is altered to a 
quartz-muscovite aggregate known as greisen and typically formed by the 
pneumatolytic alteration of granite. In Manitoba ·area, the granites are 
not traversed by shear zones and show no evidence of al.teration to greisen. 
Bodies of greisen are in mo!rt, cases developed near the top of granite bath
oliths or within and around cupolas projecting above the general level of 
the roof of the batholith. In Manitoba, the present surfa.ce intersects the 
batholiths considerably below the roof, that is, below the level where greisen 
is typically developed. Cas&iterite-quartz veins and greisen-like zones, 
however, may occur within members of the Rice Lake series along the sides 
of the granite batholiths. No quartz veins carrying cassiterite and bordered 
by greisen are known in the vicinity of Shatford and Bernie lakes. 

LITHIUM DEPOSITS 

By C. H. Stockwell 

INTRODUCTION 

Although a lithium deposit had been known at West Hawk lake since 
about 1916, it was not until the discovery, in 1924, of a larger and better 
grade deposit on the Bear mineral claim near Winnipeg river that the 
possible economic value of lithium minerals in Manitoba attracted atten
tion. During the following two years other deposits were discovered at 
Bernie lake, Cat lake, and Winnipeg river. During the summers of 1926 
and 1927 the writer made a detailed study of the deposits and, in order 
to aid further prospecting, made a reconnaissance survey of a large, 
rectangular area including the country between Bernie and West Hawk 
lakes and extending westward a few miles beyond the longitude of Pointe 
du Bois, Manitoba, and eastward into Ontario for a few miles beyond 
Separation lake and Minaki. 
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SUMMARY OF GENERAL GEOLOGY 

The oldest rocks in the district are sediments and volcanics. Their 
distribution in Manitoba is shown in index map (Figure 1). In Ontario 
the Winnipeg River belt extends as far as Sturgeon river and Separation 
lake. The sediments include a variety of types such as mica and horn
blende schists, greywacke, quartzite, slate, conglomerate, and iron forma
tion. A large part of the sediments in Ontario are intimately associated. 
with granite, forming an injection gneiss. The volcanics are chiefly horn
blende basalt. The sediments and volcanics are intruded by a few small 
masses of gabbro and basalt. The next youngest rocks are granite, aplite, 
and pegmatite which may be divided into major intrusives and minor 
intrusives. 

The major intrusives comprise large masses of granite of three main 
types, oligoclase granite, microcline granite, and albite granite. The micro
cline granite is the most widely distributed and occurs chiefly as a large 
mass extending eastward across the middle of the district for a length 
of 60 miles. It is 27 miles wide in Maniioba near the Interprovincial 
Boundary. To the east it narrows gradually and comes to an end just west 
of Separation lake. Its western limiit is not known. This large mass is in 
contact with volcanics as its east end and is in contact with oligoclase 
granite along its north, south, and southeast sides. Oligoclase granite 
occurs over moot of the remaining territory, but its continuity is interrupted 
by many large and small areas of microcline granite, the largest of which 
extends across the east end of the district from Separation lake nearly to 
Minaki. The albite granite forms only small masses, the largest being 2! 
miles long and !- mile wide; it occurs in a belt of volcanics on :the south 
side of Winnipeg river 4 miles ·east of Lamprey falls. Two smaller masses 
occur in the same vol'Canic belt 7! and 8! miles, respectively, east of the 
same point. North of Winnipeg river and about 6 miles easterly from 
Lamprey falls five smaller masses were observed in oligoclase granite. 
Nine small areas of the same rock are present in sediments and volcanics 
between Birse and Ryerson J.akes. Another mass occurs in volcanics on 
the islands and shores of English river 2! miles south of Upper Kettle falls. 

The oligoclase granite varies in composition, colour, texture, and struc
ture over short distances. The colours are commonly grey varying from 
light to dark and almost black; some types are pinkish grey. The texture 
is fine grained to coarse grained and the rock is usually non-porphyritic, 
although in some areas well-developed phenocrysts of feldspaT and quartz 
are present. The structure is commonly somewhat gneissic and in many 
places the rock is a well-banded gneiss. Less commonly it is massive. 
Plagioclase is usually the dominant constituent. It varies in different speci
mens from albite to andesine, but oligoclase is by far the most common 
kind. Biotite is present in all types and in most cases is accompanied by 
hornblende which, on the average, is more abundant than biotite. Other 
consti·tuents are quartz, microcline, orthoclase, magnetite, apatite, titanite, 
and epidote. 

The microcline graniie is generally uniform over great distances and is 
characteristically massive, although in pla~s it is gneissic. The rock is 
commonly medium grained, but in the <:entral part of the large mass which 
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exvends across the middle of the district microcline c.ryetals a;re up to 
2 inches long. Most commonly the rock is non-porphyritic, but iat several 
places large masses have phenocrysts of mierocline and oligoclase. The 
chara.eteristi<i colour is pink, but several masses near the sediments and 
volcanics in Ontario are white. Micirocline is an impor.tant constituent and 
is generally 1acoompanied by an .approximately equal amount of oligoclase, 
but in some types is accompanied by albite, in which case mi.crooline pre
dominates. Quartz is more abundant than in the oligoolase granite, biotite 
is oharacteristfo, and hornblende is rare. Mue-0ovite1 magnetite, garnet, 
apatite, epidote, and titanite occur in small amounts·. 

The albite granite is massive, medium to coa;rse grained, and varies 
from white to pink. Two main types are diseernible, .an albite-muscovite 
granite and an ·albite-tourmaline granite. The ·albite-muS<lovite granite 
generally has a small amount of biotite. The muscovite is uniformly dis
tributed as in ordinary granites and occurs in coarsely crystalline, cone
ehaped, l'adiating aggregates up to 5 in<ihes .Jong. The tourmaline of the 
albite-tourmaline granite is black and forms small crystals distributed 
irregularly throughout and in p1aees constituting as much a.s 25 per cent 
of the rock. Small amounts of biotite ·and muscovite are present at some 
looalities. Both types 1have a predominanoo of albite over microcline, con
tain scattered garnets, and have a higher quartz content thoo the micro
cline granite. The albite-mus·covi:te granite is best developed on the south 
side of Winnipeg river and :the •albite-tourmaline granite occurs between 
Birse and Ryerson lakes. A Jess eommon type eontains mierocline iand 
.albite-oligoclaise in about equal amounts and does not differ greatly from 
some phases of the microcline granite described above. 

The eontact between the oligoclase granite and the microcline granite 
is indefinite and both types occur in 1a mixed zone from ! to 3 miles or more 
wide. Within the mixed zone the microcline granite either gr.ades into the 
oligoclase ·granite or, more commonly, ·cuts it and holds numerous inclusions 
of ii. The albite granite intrudes oligoolase granite ·at one locality, but is 
nowhere in contact with microcline granite. All three types of granite are 
probably results of a single period of magmatic iactivity. The oligoclase 
granite solidified before the microcline granite and the albite granite prob
ably formed in upper eupola-like parts of the microcline granite and most 
of it has now been eroded •away. 

The minor intrusives include dykes of granite, aplite, iand pegmatite, 
irregular-shaped bodies of aplite and pegmatite, and lenticular bodies of 
pegma.tite. T.he dykes vary greatly in size up to 60 feet wide and 1,500 
feet or more long. Commonly they ·are from 2 to 10 feet wide. They 
usually have straiight parallel walls. A few have angulaT outHnes due io 
filling by the dyke rook of spaces between broken blocks of country rocks. 
Others are branching or have a pinch and swell outline. The ends of the 
dy~es were not often seen, but .a few were observed to round off and end 
abruptly and others gradua!Jy narrowed down and fin1ally pinched out. In 
schistose and gneissic rocks the dykes commonly parallel the structure, but 
many <iross it at all angles and frequently ·Cut one another. Most of the 
dykes dip vertically or nearly so, but a few dip .at iangles of 45 degrees or 
less. The lenticular bodies vary in size from 1 foot by 6 in<lhes to 10 feet 
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by 5 feet. Some of the irregular-shaped bodies are only a few feet ·across, 
but most of them form indefinitely bordered, broad masses up to several 
hundred feet across. 

The major intrusives of oligoolase granite and the volcanies south of 
Winnipeg river are cut by a few oligoclase granite dykes. These dyke 
rocks resemble the oligoclase granite of 1the major intrusives and are prob
ably derived from them. 

Close to the edges of major i:ntrusives of microcline granite, either in 
the large bodies of oligoclase granite or in sediments or voloanies, are many 
dykes of microcline granite, microcline .aplite, and microcline pegmatite and 
a few dykes {)f microcline peginatite mixed with microcline granite and 
microcline aplite. Dykes of microcline pegmatite are also numerous nearly 
everywhere throughout the large bodies of oligocl>ase granite, but are mueh 
rarer within the major intrusives of microcline granite. A few lenticular 
and irregular microcline pegmatite bodies occur in, and grade into, the sur
rounding microcline granite. All these dykes and other minor bodies of 
microcline granite, microcline aplite, ·and microcline pegmaitite are, no 
doubt, derived from the main bodies of microcline granite. 

The mi-0rocline grianite {)f the minor intrusives is like tihe microoline 
granite of the major intrusives. The microcline aplite is similar except that 
it :is finer grained, contains less biotite, and in places more magnetite and 
garnet. The microcline pegmatite is eoarser grained than the granite. 
Microdine predominates over albite or oligocliase and quartz is abundant. 
In some bodies microcline and quartz are the only constituents, but com
moo.ly a small amount of biotite ·and, less commonly, muscovite is also 
present. More rarely one or more of the following constituents occur: 
cleavelandite, magnetite, beryl, tourmaHne, .garnet, titantite, apatitei molyb
denite, pyrite, and arsenopyrite. Many of the microcline crysta s are a 
foot '<>r more across. They are generally perbhitically intergrown with acid 
plagioolase and many are graphically intergrown with quartz. In some 
bodies the minerals oh.ave a uniform grain and 1are uniformly mixed, in 
others large mi-0rocline crystals are seattered .through fin-er-grained peg
matite or occur on the borders of scattered quartz pocket.a. Some dykes 
have quartz along the middle .and the borders are of microcline pegmatite. 
In dykes oomposed of more than one oomponent, microcline granite is 
irregularly mixed with mi<lrooline aplite and grades into it, and mforocline 
pegmatite occurs either as segregations in the granite or aplite, or forms a 
middle zone between granite and aplite on th-e sides. 

Close t-0 the borders of the larger masses of albite granite, either in 
volcanics 1and sediments or in oligoclase granite, are a few dykes of albi.te 
granite, albite aplite, albite pegmatite, ·and mforocline pegmatite and many 
dykes thait are a mixture of microcline pegmatite with one or more of the 
types just mentioned. A few dykes composed of a mixture of quartz
musoovite rock with microcline pegm.atite, alb.ite aplite, or •albite granite 
also oc-0ur in th-e vicinity of the larger bodies of albite granite. Within ibhe 
bodies of albite granite are numerous lentfoular masses of microcline 
pegm.atite and very many irregular bodies of various mixtllr'ElS of the dyke 
rocks mentioned above. All these dykes and the other smaU masses that 
are so cl-Osely associated wiith the larger bodies of albite gr·anite, are 
probably derived from the albite granite. 

5307~i 
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Though, in general, the dykes of albite granite, albite aplite, albite 
pegmaitite, etc., appear to have been derived from the larger bodies of 
albite granite this may not have been the case at West Hawk lake. At 
this locality a body of sediments and volcanics is bordered by microcline 
granite. Dykes of microcline granite, aplite, etc., are common in the 
volcanic-sedimentary assemblage near ithe granite contact, but farther away 
from the contact, dykes of albite aplite, pegmatite, etc., predominate and 
there ar·e indications that as the edge of the microcline granite is left the 
dyke rocks gradually change from those of the microcline family to those 
of the albite family. In this area, therefore, the dykes of albite granite, 
pegmatite, etc., appear io have been derived from the microcline granite. 

The albite granite of the minor intrusives is a.lmost identical with that 
of the major intrusives. The albite aplite is similar except that it is finer 
grained, contains less muscovite and more garnet, contains quartz pheno
crysts, apatite, beryl, or green tourmaline .and in some places has many 
bands of garnet and biotite. The albite pegmatite is coarser grained than 
the albite granite and has a predominance of acid plagioclase, usually albite, 
or cleavelandite, over microcline. Quartz and commonly muscovite or black 
tourmaline are important constituents. Garnet, apatite, beryl, and biotite 
are present in some bodies. Green tourmaline and purpurite are minor 
constituents at one locality _ruul_ uraninite, monazite, tantalite, and zoisite 
occur at another. The minerals of alfote pegmatite are generally uniformly 
mixed and rather fine grained, crystals of feldspar usually not exceeding 1 
to 5 inches in cross-section. Cone-shaped aggregates of coarsely crystalline 
muscovite and pockets and veins of finely crystalline muscovite are present 
in some albite pegmatite and microcline pegmatite bodies. The quartz
muscovite rock is composed of quartz and muscovite generally uniformly 
mixed in about equal amounts and, in some places, in graphic-like inter
growth with one another. The quartz-muscovite rock generally carries 
small amounts of albite or cleavelandite and in some places small amounts 
of microcline, apatite, beryl, or garnet. In bodies composed of more than 
one component it is common to find large microcline crystals up to 1 t-0 2 
feet across scattered rthrough albite granite, albite aplite, albite pegmatite, 
or quartz-muscovite rock. In other such bodies scattered quartz pockets 
bordered by microcline crystals are present in albite granite, aplite, or peg
matite. Quarrtz-muscovite rock occurs in a few bodies of albite aplite n.s 
roughly circular or vein-like masses. 

What appear to be phases of the albite pegmatites are the lithium
bearing bodies, of which twenty-nine are known. These occur in the same 
areas as do the albite pegmatites, except in two instances, namely, in oligo
clase granite north of Winnipeg river and in volcanics on English river. 
Possibly lithium-bearing bodies are present in these two areas, but have 
not yet been found. On the whole the main difference between the albite 
pegmatites and the lithium-bearing bodies is the presence in the latter of 
lithium minerals. Four of the lithium-bearing bodies occur in Winnipeg 
River area, rtwo within bodies of albite granite and two near the edges of 
bodies of albite granite, but in one case in volcanics and in the other in 
oligoclase granite. Nine occur in volcanics at the east end of Bernie lake, 
nn mass of albite granite is visible at this locality, but the lithium-bearing 
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bodies are probably derived from an underilying, cupola-like intrusion of 
the albite granite. Five occur at Cat lake and lie in volcanics or oligoclase 
granite. Here, too, no body of albite granite is present at the surface, but 
may occur at depth and has been the source of the lithium-bearing bodies. 
Three lithium-bearing bodies occur in volcanics at West Hawk lake. They 
lie still farther away from the microcline granite contact than do the albite 
pegmatites referred to on page 112 and like them may have been derived 
from the microcline granite. The West Hawk Lake deposits are wholly of 
lithium pegmatite, whereas the other lithium-bearing deposits are mixtures 
of lithium pegmatite and one or more of the following: microcline granite, 
microcline pegmatite, albite granite, albite aplite, albite pegmatite, and 
quartz-muscovite rock. 

In lithium pegmatite albite predominates over microciine and the albite 
is usually the cleavelandite variety. Quartz and muscovite are important 
constituents; biotite is lacking. Coloured tourmaline, garnet, apatite, beryl, 
topaz, fluorite, purpurite, tantalite--0olumbite, monazite, podolite, and calcite 
are locally present. Lithium minerals, including spodumene, lepidolite, 
zinnwaldite, a variety of other lithium-bearing micas, montebrasite, and 
lithiophilite are present in large or small amounts. 

Prospectors in search of lithium deposits in the district should keep in 
mind the relation of lithium pegmatite to the major granite intrusives as 
outlined. Search should be made in areas of sediments, volcanics, and oligo
clase granite elose to the edges of intrusions of albite granite. In some 
areas albite granite is not exposed at the surface, but its presence close 
benea.th may be indicated by a group of albite-bearing dykes. Lithium 
deposits may also be found at considerable distances from the edges of 
microcline granite intrusives, as in the West Hawk Lake district. They are 
quite unlikely to occur within intrusions of microcline granite or in the 
areas of oligoclase granite, sediments, or vokanics which contain numerous 
dykes of microcline granite, microcline aplite, or microcline pegmatite. 

The subject of the genesis of pegmatites presents many interesting 
and complex problems which will be only touched on here. The commonly 
accepted conclusion has been that though replacement phenomena are recog
nizable, essentially all minerals of pegmatites formed as the result of solidi
fication of injected magma. Recently SchaHerl has concluded that many 
pegmatites are the result of two processes: the cooling of a magma (a closed 
system) resulting in the production of an original formation and, later, a 
flow of hydrothermal solutions (an open system) resultin.g in a more or less 
complete repl8icement. The first process yielded a mass of rock solid from 
wall to wall and consisting essentially only of potassium feldspar with 
perhaps small amounts of sodium feldspar and quartz; aH other minerais 
are the result of later replacement by the hydrothermal solutions. Other 
writers have come to somewhat similar conclusions. The pegmatites of 
Manitoba, with their associated granite and aplite components, show many 
mineral relationships which are of doubtful interpretation, but it seems 
most probable that almost all their minerals formed by solidification 
of injected magma, possibly in some bodies of more than one injected 

1 Schaller, W. T.: " Mineral Replacements in Pegmatites "; Am. Min., vol. 12, PP. S9-63 (192'7). 
" The Genesis of Lithium Pegmatites ": Am. Jour. Sci., vol. X, pp. 269-279 (192S). 
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magma. A considerable amount of repl.acement took place in some albite
bearing and all lithium-bearing bodies by reaction between earlier crystal
lized minerals .and sti.Il liquid magma. Some volatile oonstituents probably 
escaped, but no large amount of material was brought in by a flow of 
solutions from outside sources. It was essentially a closed system. Tile 
evidences used to reach this conclusion are based chiefly on mineral relations 
and structures observed in rbhe field. An account of them would be long 
and involved ·and will not be given here. 

BEAR MINERAL CLAIM 

The Bear mineral claim is 3 m~les slightly south of east from Lamprey 
folls on Winnipeg river. A winter road and pole tramway each 3! miles 
long have been constructed from the property westward to a point on 
Winnipeg river 1 mile south of Lamprey falls. From the end of the road 
it is 6-! miles southwesrt •along ·the river to Pointe du Bois where r.ailway 
connexions are made. A shorter 'Overland route into the properity is by 
way of a trail, 1! m.il€8 long, which extends from the property northwest to 
Winnipeg river, but motor boats going from Pointe du Bois to the end of 
this tr·ail must pass Lamprey faHs, whfoh is possible only at certain times. 
Camps have been erected at the property and on the bank of the river •at 
the end of the road. 

The deposit (See Figure 9) was discovered in July, 1924, by F. B. Evans 
and R. G. 0. Johnston. They did a small amount of stripping and trench
ing on the deposit and it was ;then t&ken over by the Silver Leaf Mining 
Syndicate (Canada), Limited. The syndicate has since done a ccmsider
able amount of development work. Some s·tripping, quarrying, and open
cutting have been done on a hillside where part of the deposit outcrops. 
The larger part Qf the deposit is covered by sw.amp into which six pits have 
been sunk and ·the deposit exposed in four of them. In addition, 1,000 
feet Qf trenching has been carried out in the swamp for the purpose of 
dr.aining it, the plan being rto drain it to a depth of 10 feet so that further 
stripping and test pitting in the swamp can be carried on without inter
ference from water. During 1926 and 1927 aoout 75 tons of lepidolite ·and 
spodumene were shipped to various countries, ineluding the United States, 
England, and Germany, for the purposes of quantity sampling and experi
mental work. The deposit was not worked during the summer of 1929 or 
since that time. 

The deposit is a lithium-bearing dyke which cuts volcani.cs. Exclusive 
of a broad granite phase on its north side, the dyke strikes slightly north 
of west, has been tra·ced at .intervals· along the strike for a distanoo Qf 
525 feet, and has ·a maximum exposed horizontal width of about 100 feet. 
Of the total length, 175 feet is well exposed at the east end on the side 
of a hill, 40 feet in iheight, where the dyke rounds off ·and comes to an 
end; the remainder lies rto the west under a swamp and has been eXJ>QSed 
at four localities by means of open.-.cuts. On the hillside the dyke is cut 
by .a fault which strikes slightly north of east and dips 65 degrees north. 
The part of the dyke thait lies on the south side of the fault is displaced 
aoout 75 feet horizontally to the east of the part that lies Qn the north 
side. 
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The dyke is a complex body oomprising three zones, a lower zone, 
a middle wne, and an upper zone. On the hillside, on the south side of 
the f au1t, the fower zone outcrops as ·a crescent-shaped band, about 20 
feet in :borioontal width, that extends along the south side, around the 
east end, .and along the north side of the dyke. Its lower, outer surface 
is in contact with volcani{',S and dips from all sides toward the middle 
of the dyke. Its upper surface is curved and consequently has irregular 
dips, but, in general, also dips toward the middle. The dips of both 
surfaces suggest that this eastern portion of ·the dyke is trough-shaped 
and may not e~tend to any great depth. In the southern portion of the 
trough is an area of the upper zone forming a nearly fiat-lying sheet 100 
feet long and 30 feet wide. The middle zone fills the remainder of the 
trough, probably underlying the fiat-lying sheet of the upper .oone. It 
outcrops as a very narrow band between the fiat-lying sheet of ithe upper 
zone and the south arm of the crescent-shaped band of the lower zone 
·and it •also outcrops as a large area 150 feet long and with a horizontal 
width of 30 to 40 feet between the fiS1t-lying, upper wne and the northern 
arm and eastern end of the erescent-shaped band of the lower zone. Along 
the middle of the large nor:thern area .of the middle zone are several masses, 
up to 75 feet long and 20 feet wide, forming a subwne. The under surfaces 
of several of these masses ·are almost ;horizontal. 

On the hillside on the north side of the f.ault the lower zone <iovers 
a broad, nearly <lircular area 150 to 200 feet across and the middle wne 
forms small patches on the south side of this broad area. 

In the swamp, a sho:rl distance west of the main area, the lower zone 
is exposed in a test pit. The middle zone shows in a second pit, and the 
upper zone in two other pits. All three zones are exposed in an open-cut 
several hundred feet farther west. In this open-<iut the lower zone oc<iurs 
on the north side, ·the upper zone occurs on the south side, ·and the middle 
zone occurs between the two and has a horizontal width of 10 feet. 'r.he 
part of the dyke in the swamp apparently dips south. 

The lower zone is composed chiefly of albite granite, overlain by 
banded albite aplite with a layer of cleavelandite rock. Small ·amounts 
of lepidolite, zinnwaldite, and spodumene occur in the aplite. The upper 
zone is oomposed chiefly of quartz-muscovite rock underlain by a niarrow 
band of cleavelandite rook. Lithium-bearing minerals are present chiefly 
in the middle zone. 

The outer part of the middle zone is composed chiefly of large micro
cline and quartz-spodumene crystals. The microcline occurs .as scattered 
crystals up to 2 feet across ohiefiy in an area 75 feet long and 5 to 15 
feet wide in the northe8i8t portion of the large outcrops on the hillside 
south of .the fault. A few quartz-spodumene erystals are associated with 
the microcline, but are most abundant outside of the microcline area 
where they are scattered or .are closely packed together and make up 
the major portion of the outer part of the middle zone. The microcline 
and quartz-spodumene erystals lie in a groundmass of, or have ithe inter
stices filled with, various mixtures of qua.Nz, deavelandite, lepidolite, 
radiating lithia mica, and eurvilamellar lithia mica. The two last-men
tioned minerals contain only small percentages of lithia, are not abun-
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dant, and are of no economi·c v0alue. These materials in s-0me places 
simply fill spaces between or surround the microcline or quartz-spodumene 
crystals, in other plaoos they form veinlets cutting them and, quite oom
monly, they form masses partly or ·almost oompletely replacing them. 
Other minerals noted in the outer part of the middle zone include bluish 
green curvilamellar lithia mica, zinnwaldite, pale li1ac lithia mica, garnet, 
fluor1te, and calcite. 

The inner pa'.Ii of the middle zone is composed chiefly of lepidolite 
which is associated with cleavelandit.e and quartz and locally with pale 
lilac lithia mica, spodumene, or beryl. A chemical analysis of the pale 
lilac lithia mica shows that it contains only a small percentage of lithia 
and is of no economic value. It can be distinguished in the field from 
the lepidolite by its paJ.er colour. One area from 5 to 10 feet across in 
the inner part is of quartz 1and cleavelandite with smaller amounta of 
spodumene, topaz, beryl, purple muscovite, montebrasite, and lithiophilite. 
T·he purple museovite can be distinguished from lepidolite by its paler 
colour, transparency, ·and absence of Hthia as shown by a blow-pipe test. 
The montebrasite eontains a satisfactory percentage of lithi·a (8·20 per 
cent) for eommercial purposes, but olllly a few masses up to a foot across 
are exposed. The presence of this mineral is interesting and further work 
on the property may result in finding amounts large enough to be of 
economic value. The topaz is generally greyish, bluish, or greenish .and 
turbid 1and occurs as crystals from 1 to 5 inches in cross-section. Jacob 
P.apishl succeeded in extraeting 0·019 gms. of germanium dioxide from 
18·3 gms. of .this topaz. A very small amount of clear sky-blue topaz, 
probably of gem quality, was found and .a search for moTe of this or similar 
material should be made. The beryl is present in on1ly small quantity 
and is usually milky-white. A small amount of it is pale pink and trans
parent, but the crystals ·are considerably fractured and too pale in colour 
to be v.alwable gem material. 

The minerals of ehief economic interest -are the spodumene of the 
outer part., and the lepidolite of the inner part, of the middle zone. The 
spodumene is intimately associated with quartz and a mixture of the two 
forms quartz-spodumene Cry6tals. The crystals 0are tabular-shaped and 
usually measure from 1 foot to the side and 2 to 3 inches thick to a 
maximum observed size of 3 feet by 7 inehes. The spodumene in these 
crystals is of two types, an earlier spodumene and a later spodumene. The 
earlier spodumene is white 1and forms plates t to 1 inch in length lying in 
the quartz and oriented, for the m-0st .part, with their vertical crystallo
graphfo axes normal to the liarger f,aces of the tablets. In a typical speci
men the rati<J by weight of spodumene to quartz is 55:45 .and most of the 
material 1appears to have ·about this 11atio. In some crystals the propor
tion of quartz to spodumene is much greater than the typical case given 
above. There .are nowhere any masses of pure spodumene -0r even any 
with a ratio of spodumene oo quartz .any greater than about 50:50. The l•ater 
spodumene occurs as an alteration of the earlier spodumene plates and 
of the .associated quartz of many but not ·all of the qwartz-spodumene 
crystals. In some cases the -alteration is only partial and in other cases 

1 Econ. Geol., vol. XXIV, 1929, pp. 471-472. 



118 

is almost complete. The later spodumene is a very fine-grained, white rock 
almost identical in 1appearance with aplite. Quartz remnants are usually 
mixed with the later spodumene and are in variable proportions, but on 
the aver.age the alteration product probably .contains a greater proportion 
of spodumene than do the unaltered quartz-spodumene crystals. 

The quartz-spodumene crystals oonstitute the major portion of the 
outer part. On the hillside south of the fault the .crystals, exclusive of the 
microcline area, occur over an exposed area of 2,700 square feet. In some 
parts of this area they constitute about 90 per cent of the material and in 
other places oonstitute only about 50 per cent of ithe materi,al. On the 
average they constitute roughly 75 per cent, the remaining 25 per oont 
being of the interstitial and groundmass materials. In the middle of the 
exposure similar propol"tions are locally exposed over vertieal thicknesses 
up to 9 feet. The total thickness is probably considerably greater than this, 
but in estimating tonnage it should be borne in mind that this part of the 
dyke is probably trough-shaped and .accordingly that the material may not 
extend to any great depth. Toward the edges of the trough the thickness 
apparently gradually thins to zero. Similar proportions Hkely occur 
beneath exposures of the inner part of the middle zone and beneath the 
exposure of the upper zone and an additional area of 3,300 square foot is 
thus probable. Quartz-spodumene crystals constitute about 90 per cent 
of the material exposed in one open-cut in the swamp, but in the most 
westerly open-cut they constitute only about 50 per ·cent of the materi•al 
of the outer part of the middle zone and the outer part here is only a foot 
or two wide. A mueh larger tonnage of spodumene may be present beneath 
the swamp whi,ch •covers the major portion of the deposit and here may 
extend to ·considerable depths. A consider,able tonnage of quartz-spodumene 
crystals is thus indioated. The erystals could readily be hand-sorted from 
the interetitial or groundmass material, but the spodument of the quartz
spodumene crystals could not be separated in this way from the quartz 
of the quartz-spodumene crystals. No representative analysis of the 
quartz-spodumene rock has been made, but pure spodumene p1'ates after 
careful separation from the intergrown quartz have been found to contain 
6·47 per <l€nt Li20. The quartz-spodumene crystals, as already stated, 
gener.ally contain about 50 per cent of quartz and accordingly the Li20 
content would be about 3·2 per cent. Some of the quartz-spodumene 
crystals contain less, and others contain more, than 50 per cent of quartz 
and would aooordingliy contain correspondingly more or less than 3 · 2 per 
cent Li20. Spence1 reports that a :representB1tive sample of "spodumene" 
w8iS found to contain 4·0 per cent lithia. Wright2 gives an analysis of 
a "hand-picked sample judged to represent approximately the spodumene
bearing rock after 50 per cent gangue has been removed." The analysis 
shows 4·76 per cent of Li20, but also shows considerable percentages of 
fluorine and phosphoric acid suggesting that the sample contained some 
montebrasite. Cole ·and Eardley-Wilmots give an analysis of spodumene? 
(1also probably a mixture of amblygonite and spodumene) showing 5·23 
per ,cent of Li2 0. The grade of spodumene ore mined in the Black hHls 

1 " Mineral Resources and the Mining IndUBtry, 1926 "; Mines Branch, Dept. of Mines, Canada, 
p. 16. 

2 Geol. Surv., Canada, Sum. Rept. 1924, pt. B, p. 103. 
s" Mineral Resources and the Mining IndUBtry, 1925 "; Mines Branch, Dept. of Mines, Canada, 

p. 72. 
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or elsewhere is not known, but analyses of the spodumene crystals mined 
show a lithia content varying from 4 · 90 per cent to 6 · 78 per cent and; 
these are apparently picked clean from gangue materials. It is probable 
that the quartz-spodumene crystals on the Bear mineral claim are too low 
in lithia content to be profitably used for extraction of lithia compounds, 
but if some cheap method could be developed for the separation of the 
spodumene from the clos·ely associated quartz a profitable extraction of 
lithium compounds might be possible. The quartz-spodumene rock may 
possibly be used to advantage in glass work in place of .lepidolit;e.1 

The lepidolite of the inner part of the middle zone occurs on the hill
side as three large masses elongated parallel to the strike of the dyke and 
as one mass in the most westerly open-cut. The largest of th·e masses on 
the hillside is near the east end of the dyke. It is 75 feet long and 20 feet 
in maximum horizontal width. The western end of the mass is exposed on 
the side of a short shaft where it is seen to be flat-lying and only about 
3 foet thick. It probably thins to the east. This mass is composed of 
lepidolite mixed with quartz and cleavelandite, but 50 to 75 per cent of 
it is of pure lepidolite or of lepidolite mixed with small amounts of quartz 
or cleavelandite in rounded and irregular-shaped areas from 6 inches or 
less to 3 feet across. The pure or nearly pure lepidolite rock could be hand
sorted from the other materials, but apparently only a small tonnage is 
available. The second largest of the masses on the hillside lies close to 
the swamp, has been quarried out to a considerable extent, and is mostly 
covered. It is apparently about 40 feet long and ·is exposed at one place 
over a width of 12 feet. Its thickness is not known. The central and main 
portion of the mass is of pure lepidolite or, locally, is of lepidolite mixed 
with small amounts of quartz, deave1andite, and tantalite-columbite. One 
specimen, apparently from this mass, is a fine-grained mixture of lepidolite, 
spodumene, and quartz. Near the north edge of the mass the lepidolite 
is intimately mixed with considerable quantities of cleavelandite and 
quartz. At its southern edge the pure lepidolite grades into a mass of pale 
lilac lithia mica which has only a low content of lithia. Most of the 
lepidolite ore which has been shipped from the deposit has been obtained 
from this mass, but apparently a considerable tonna.ge still remains. The 
third mass on the hillside lies between the two just described. It measures 
18 feet by 11 feet on a horizontal plane. At its west end it is exposed on 
the face of a quarry where it is seen to be flat-lying and only about 2 feet 
thick. It is composed chiefly of pure lepidolite, but some of it is of 
lepidolite intimately mixed with small amounts of quartz and cleavelandite. 
Apparently only a small tonnage is available. The mass in the most 
westerly open-cut in the swamp is % feet wide. It is composed chiefly of 
an intimate mixture of lepidolite and cleavelandite in approximately equal 
amounts. Within the middle part of this mixture and grading into it are 
a few masses of pure lepidolite measuring up to 1 foot by 3 feet. Here 
the dyke apparently dips south and the lepidolite-bearing rock probably 
continues to a considerable depth. A much larger tonnage of lepidolite 
may be present beneath the swamp which covers the major portion of the 

1 Spence, H. S.: "Investigations of Mineral Resources and the Mining Industry, 1926 "; Mines 
Branch, Dept. of Mines, Canada, p. 16. 
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deposit. An. analysis of pure lepidolite from the deposit shows the follow
ing percentages of various constituents: Li20, 3·39; F6208 , 0·24; MnO, 
0·90; Cs20, 0·21; F 2 , 4·30. Rubidium and germanium are also present. 
Much of the lepidolite rock is pure or almost pure and may be expected to 
have about this composition. When lepidolite is mixed with cleavelandite 
or quartz the percentage of its coll8tituents as given above would be pro
portionately decreased. Several analyses of lepidolite ore have been made 
with the following results: 

I II III IV v VI 

LhO ........................... . 3·87 3·98 4·02 2·9 3·5 

FesOa.. .................... .. .. . 0·10 0·64 . . . . .. .. .. 0·3 0·4 
Iron oxide....................... .. . .. .. .. . .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. 0·25 

Manganese .. .. .... ........................................ ... . . 0·3 0·9 0·5 

Fluorine... . .............. .. ..... 4·10 . .. .. .. .. . 4·21 3·6 3·1 
AIFa.... .. ...................... .......... 8·40 .................... .. ....... . 

I. "Sample of compact orystalline lepidolite. M. F. Connor, analyst." Wri~t, 
J. F.: Geol. Surv., Canada, Sum. Rept. 1924, pt. B, p. 103. 

II. "Analysi.s, furnished by Silver Leaf Syndicate, of lepidolite. Analysis by Daniel 
C. Griffith and Co., London, England." Cole, L. H., and Eardley-Wilmot, 
V. L.: "Investigations of Mineral Resources and the Mining Industry, 1925"; 
Mines Branch, Dept. of Mines, Canada, p. 72. 

III. " General Sample of lepidolite mineral from the deposit. E. A. Thompson, 
analyst, Mines Branch, Ottawa." Cole and Eardley-Wilmot: Op. cit., p. 72. 

IV. " Run of mine, lepidolite or._e.,1 Silver Leaf mine. Analysis furnished by Corning 
Glass Works, Corning, .N.Y." Spence, H. S.: "Investigations of Mineral 
Resources and the Mining Industry, 1926 "; Mines Branch, Dept. of Minea, 
Canada, p. 16. 

V. "Run of mine, lepidolite ore, Silver Leaf mine. Analysis by E. A. Thompson 
and A. Sadler, Mines Branch." Spence, H. S.: Op. cit., p. 16. 

VI. Spence, H. S. : Op. cit., p. 16. 

The lithia content of the lepidolite compares favourably with the lithia 
content of lepidolites from Californial and New Mexico2 and the fluorine 
content is generally higher so far as known. The iron and manganese 
content is rather high, however, which may make the lepidolite objection
able for use in glass-making. s Should the lepidolite be used for extrac
tion of lithia compounds the cresium, rubidium, and germanium which it 
contains may possibly be valuable by-products, but it is doubtful if lithia 
compounds could be profitably extracted from material with such a low 
lithia content. 

l Schaller, W. T.: U.S.G.S. Mineral Resources of the United States, pt. 2, 1916, p. 12. 
2 Roos, Alford: Eog. and Min. Jour., voL 121, pp. 1037-1042 (1926). 
8 Spence, H. S. : Op. cit. , p. 16. 

Myers, W. M.: U. S. Bure&a of Mines, Information Circular 6205, p. 31, statee that the iron 
content should not exceed 0·05 per cent of ferric oxide. 
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ANNIE MINERAL CLAIM 

The lithium-bearing body on the Annie mineral claim is in rocks of 
the albite granite group i of a mile northeast of the dyke on the Bear claim. 
On the Annie claim lithium-bearing pegmatite mixed with granite and 
aplite occurs chiefly over an area measuring 50 feet across .and was also 
observed easterly of this locality at distances of 60 and 300 feet. The 
lithium-bearing pegmatite contains scattered flakes of lilac lithia mica., 
lilac curvilamellar lithia mica, and grey curvilamellar lithia mica. A 
small amount of beryl occurs in crystals up to 1 inch across. The grey, 
curvilamellar, lithia mica contains only 0·90 per cent of lithia.. The deposit 
is of no economic value. 

GRAY MINERAL CLAIM 

The lithium-bearing body on the Gray mineral claim is in rocks of the 
albite granite group t of a mile northwest of the dyke on .the Bear claim. 
On the Gray claim a small amount of grey curvilamellar lithia mica 
similar to that on the Annie claim is scattered through pegmatite and 
aplite over an area measuring 75 feet by 50 feet. A small amount of beryl 
is also present. The deposit is of no economic value. 

CAPTAIN GROUP OF CLAIMS 

The lithium-bearing body on the Captain group of claims is a dyke 
cutting rocks of the oligoclase granite group in the southern. portion of 
sec. 14, tp. 16, range 16, 3 miles slightly south of east of the dyke on the 
Bear mineral claim. The deposit may be reached from Winnipeg river 
by a trail about a mile long. The dyke strikes north 20 degrees east, dips 
35 degrees to the southeast, and is exposed for 200 feet along the strike. 
At its southwest end it is 24 feet wide and at its northeast end is 3 feet 
wide. Scattered flakes of lepidolite occur in small amount in the middle 
of the southwest portion of the dyke. A small amount of beryl is also 
present. The deposit is of no economic va1ue. 

BERNIC LAKE DEPOSITS 

Nine lithium-bearing dykes occur over an area 500 feet wide and 
3,000 feet long near the east end of Bernie lake. The deposits may be 
most easily reached from Lac du Bonnet, Man., by canoe along Oiseau 
river at Bernie lake, a distan<ie of 36 miles. An ungraded road 4 miles 
long extends southward from the south shore of Bernie lake, 3 miles from 
the east end of the lake, to Winnipeg river about 2 miles west of Lamprey 
falls. From the end of the road to Winnipeg river it is 5 miles along the 
river to Pointe du Bois, Manitoba. 

Two claims, the Buck and the Coe, were staked by K. E. Miller in 
1926, the former on May 10 and the latter on July 9, and a third, the 
Brillant mineral claim, was staked on July 10 of the same year by P. 
Osis. The deposits have been prospected to a limited extent by stripping 
operations, small open-cuts, and trenches. The dykes have intruded vol
canics which contain a few narrow belts of sediments. Dykes N os. 1, 2, 
and 4 are fairly large and the others are small. 
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Dyke No. 1 is well exposed on the southern face of a small cliff into 
which it dips at an angle of 20 to 30 degrees. It is exposed along the 
strike, which is northeasterly for a length of 120 feet and at its eastern 
end ds covered by a swamp which continues along the ba,se of the cliff 
and covers the foot-wall of the dykes so that its thickness is unknown. The 
thickest exposed portion, measured normal to the dip, is about 15 feet. A 
zone 1 to 4 feet thick, extending along the hanging-wall of the dyke for a 
distance of 75 feet from the east end of the exposuTe, is composed, in it.8 
upper part, chiefly of 1arge, black, tourmaline crystals mixed with ·albite 
and in its lower part is chiefly a coarse, granitic mixture of albite, quartz, 
and muscovite. The west end of the dyke over a length of 35 feet is chiefly 
of large microcline crystals. Albite aplite occurs in smaLl amount in asso
ciation with the microcline and also occurs along the lowest exposed portion 
of the dyke midway along its length. Lithium minerals occur in a middle 
zone, lying beneath the hanging-wa.11 zone. The middle zone has a maxi
mum exposed thickness of 7 feet ·and for the most part its thickness is 
unknown, for it is partly covered by swamp. The lithium minerals present 
are spodumene and montebrasite. The spodumene is intimately mixed with 
quartz, the mixture forming quartz-spodumen.e crystals generally from 6 
inches to a foot long and about half as wide. Only twelve such crystals 
were noted distributed over a distance of 50 feet ·along the strike of the 
zone. Only three rounded masses of montebTasite from 6 inches to 1 foot 
across were noted. Both the quartz-spodumene crystals and the monte
brasite masses lie in quartz which constitutes the major portion of the 
middle zone. Near the top of the dyke .at its west end a quartz area 
measuring 6 feet by 3 feet contains fifteen or twenty scatteTed beryl 
crystals from 2 to 10 inches in basal section. A few crystals of beryl 
from 1 inch or less to 8 inches in basal section are scattered through the 
quartz of the middle zone, and a few an inch across occur in the coarse, 
granitic material of the hanging-wall zone. 

Dyke No. 2 strikes north and has been traced intermittently along the 
strike for 220 feet. It is exposed on a cliff face across its southern end 
where it has a horizontal width of 45 feet. Here it dips 25 degrees to the 
east at its east side and is apparently horizontal at its west side. The 
maximum exposed thickness normal to the dip is about 9 feet. The 
easteTly dipping hanging-wall of the dyke is well exposed on a dip slope 
for a distance of 150 feet f.rom the south end. Midway along the strike 
the dyke outcrops in a few, small, natural exposures and is exposed in some 
trenches over a length of 45 feet and a width of about 25 feet. At the north 
end it is exposed on a low cliff face into which it dips .at an angle of 55 
degrees to the east. A hanging-wall zone of the dyke ris about 3 feet thick 
and is composed chiefly of tourmaline and ·albite in its upper part and 
of a coarrse, granitic mixture of quartz, albite, and muscovite in its lower 
part. Nowhere is the foot-wall of the dyke exposed, but in the most 
westerly p.art of the trenches, apparently close to the foot-wall, the 
pegmatite, across a width of 10 feet, is composed chiefly of large microcline 
crystals. Lithium minerals a.re exposed chiefly in the trenches over a 
length of 45 feet and a width of 4 to 6 feet between the hanging-wall zone 
and the microcline. Here, the lithium minerals are spoduroene and monte-
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brasite. The spodumene is intimately mixed with quartz, the mixture form
ing spodumene-quartz crystals about 1 foot across and coll6tituting a.bout 
60 per cent of the area in the trenches. The montebrasite forms masses 
1 to 2 feet across and constitutes about 10 per cent of the area. The 
remaiil!ing 30 per cent of the area is chiefly of quartz. Lithium minerals are 
also exposed on the cliff face at the south end of the dyke west of the 
hanging-wall zone. Here, a few scattered :flakes of lepidofilte are scattered 
through cleavelandite and two m three mases of montebrasite up to a 
foot across occur in a large, open cavity. Beryl forms a few, small crystals 
in the trenclles in asrocition with the lithium minerals. 

Dyke No. 4 strikes slightly north of east. Its south wall dips vertically 
and its north wall is not exposed. At its east end the dyke is in irregular 
contact with broken blocks of the country rock, holds a few inclusions of 
the country rock, and breaks up sending many small branch dykes into 
the country rock. Near the east end the dyke is well exposed on a. :fiat 
surface for a length along the south wall of 7 feet and over a width of 9 
feet. At a distance of 20 feet to the west of this exposuTe the dyke has 
been uncovered in a. cross trench over a width of 20 feet. At a distance of 
30 feet farther to the west a small open-cut on the strike of the dyke shows 
country rock cut by small pegmatite stringers. A band of quartz muscovite 
rock 1 inch to 1 foot wide l1ies along the south wall and a narrow band of 
granitic pegmatite occurs along the east end. The :fiat surface near the 
east end of the dyke covers a.bout 50 square feet and is composed almost 
entirely of closely packed quartz-spodumene crystals mostly from 1 to 2 
feet long and with ·a maximum observed size of 2-! feet by 10 inches. Over 
a width of 19 feet in the trench the dyke is composed chiefly of a coarse
grained mixture of quartz-spodumene crystals, quartz, and a small amount 
of montebrasite. 

In dykes Nos. 3, 5, 6, and 7 a few scatteTed masses <>f montebrasite 
lie in quartz. They are generally 6 inches to a foot across, but in dyke 
No. 7 one maiss ·is 3 feet across. In dykes Nos. 3, 6, 8, and 9 there are 
small amounts of spodumene. In dyke No. 3 there is a 1-foot mass of 
massive lepidolite similar to the lepidolite on the Bear mineral claim. In 
dykes Nos. 3, 5, and 7 there are a .few scattered beryl crystals, the largest 
of which is 6 inclles in basal section. · 

Of chief economic interest in the Bernie Lake deposits are spodumene, 
montebrasite, and beryl. The spodumene is intimately intergrown with 
quartz, the mixture forming quartz-spodumene crystals similar to those on 
the Bear mineTal claim and only ·about half spodumene. The quartz
spodumene crystal.$ could be hand-sorted from other materials where neces
sary, but the spodumene could not be separated by this means from the 
intergrown quartz. Unless some cheap method of bringing about this 
separation is developed the spodumene is probably of too low ·a grade to 
be profitably used for the extraction of lithium compounds and even if such 
a method were developed a considerably larger tonnage would have to be 
proved before mining could be con.sidered advisable. No analyses of the 
montebrasite have been made, but it is similar to that on the Bear mineral 
claim which is of commercial grade. There is more montebrasite in the 
BeTnic Lake deposits than anywhere else in Canada .as far as known. An 
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amount large enough to warrant mining operations has not yet been proved, 
but the indications are encouraging enough to make a further search worth 
while. The beryl of the deposits is generally slightly turbid, but is trans
parent and all the crystals are minutely fractured. They are colourless to 
very pale sea green and pale yellowish, but the pale colouring and frac
turing makes the material of no value as gem stone. The quantity, as 
indicated at present, is not large enough to be profitably mined for other 
purposes. The beryllium content (12·74 per cent BeO) of a specimen from 
dyke No. 1 is sufficient, however, for commercial purposes. 

CAT LAKE DEPOSITS 

Cat lake is in the central part of township 19, range 15, 12 miles 
north of the Bernie Lake deposits. At the time of the writer's visit it was 
rather difficult to .reach. The first part of the trip was made by motor 
boat from Lac du Bonnet, Manitoba, to Peterson's farm on Oiseau river, a 
distance of 22 miles. From there a trail, about 13 miles long, was followed 
to a small oabin at the southern end of a lake in the northeast corner of 
township 18, range 14, supplies being taken in by horse and buckboard 
which were hired locally. The remainder of the journey is by way of a 
little travelled route, 6 to 8 miles long, over a chain of small lakes and long 
portages without well-defined trails. Dug-out canoes ·and boats were avail
able on the lakes, but it would be preferable to take along a small, light
weight canoe. Five lithium-bearing dykes are present in the vicinity of 
the lake. They cut granodiorite and volcanics. One of the dykes, on the 
Irgan mineral claim, is about 1,500 feet north of the lake and another, on 
the Cat Lake mineral claim, is 1,000 feet south of the lake. Two are in an 
area of volcanics 500 feet south of the lake and ! mile east of the dyke on 
the Cat Lake claim. The fifth is north of the lake ·and 1,400 feet slightly 
east of south of the east end of the dyke on the Irgan claim. 

The dyke on the Irgan claim is well exposed on a glaciated surface. 
The dyke strikes north 80 degrees west and dips 87 degrees to the south. 
At its east end it is about 40 feet wide .and strikes into a swamp. Toward 
the west it widens to a maximum width of 60 feet at a point 200 feet f.rom 
the east· end. Farther west it gradually narrows and, finally, apparently 
pinches out. Its total exposed length is 1,450 feet and its average thickness 
is about 20 feet. 

Near the middle of its widest part over an area measuring 45 feet along 
the strike and 12 feet wide, the dyke is composed of large microcline 
crystals, from 6 inches to 2 feet along their edges, lying in a finer grained 
groundmass of a mixture of quartz and spodumene. The spodumene is 
in crystals usually about t inch or less in length and diiven;ely oriented in 
the quartz. The two minerals are present in about equal proportions. The 
microcline crystals constitute about one-thiTd and the quartz-spodumene 
mixture about two-thirds of the area. The quartz spodumene mixture 
could be hand-sorted from the microcliine, but the spodumene could not 
be separated from the quartz by this means. Elsewhere the dyke has 
a well-developed, banded structuTe parallel to the strike of the dyke. 
The banding is due chiefly to an alternation of bands or long lenses of 
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spodumene-quartz mixture, with bands of coarse, granitic rock or albite 
aplite. The lenses vary from small on€s 1 foot long and 1 inch to 6 inches 
wide to large ones 10 feet long and 6 inches wide. The bands vary in width 
from 1 inch to 2 feet. The coarse, granitic rock is composed of a mixture 
of albite, microcline, muecovite, and quartz with accessory garnet and 
apatite and is estimated to constitute over half of the dyke material. The 
albite aplite is much less abundant than the granitic rock. The spodumene 
of the spodumene-quartz mixture forms plates usually less than t inch 
long and with a maximum observed length of 1 inch. They are usually 
diversely oriented in the quartz and constitute about one-half of the 
mixture. 

A rough estimate in the field indicates that, across the strike of differ
ent parts of the dyke, the quantity of quartz-spodumene rock varies from 
20 per cent to 50 per cent of the whole and the richest portii.on is estimated 
to contain 70 per cent of the quaTtz-epodumene rock over an area of about 
500 square feet. Similar percentages are likely to continue to a great depth. 
It has been calculated that there are about 50,000 tons of quartz-spodumene 
rock or ·about 25,000 tons of spodumene in each 100 feet of depth. About 
half of this tonnage of spodumene is in rock composed of from about 15 
per cent to about 30 per cent spodumene and about half is in rock com
posed of about 10 per cent spodumene. In the part of the dyke composed 
of large, microcline crystals in a ground of quartz-spodumene rock, the 
quartz-spodumene rock could be hand-sorted from the microcline, and in 
some pa·rts of the banded part of the dyke the quartz-spodumene rock 
could be hand-sorted from the granitic material and aplite and a product 
of about 50 per cent spodumene obtained. In most of the dyke, however, 
the quartz-spodumene rock could not be separated from the granitic 
material and aplite by this means. All the spodumene is so intimately 
mixed with quartz that the two could .not be separated by hand-picking. 

The dyke on the Cat Lake claim is exposed along the face of a cliff 
into which .it dips to the southwest at angles vaTying from 13 degrees to 
25 degrees. It strikes north 25 degrees west and has been traced along 
the strike for 200 feet. It is covered by swamp at the southeast end and 
apparently breaks up at the northwest end. The hanging-wall contact 
with country Tock is well exposed, but the foot-wall contact is covered. 
The maximum exposed thickness measured normal to the dip is about 
15 feet. Albite granite forms a band from 1 to 2 inches thick along the 
hanging-wall contact and is underlain by a band of quartz-muscovite rock 
from 1 to 3 inches thick. A few beryl crystals occur in the quartz-muscovite 
rock. A band of albite aplite 3 to 5 feet thick constitutes the lowest exposed 
portion of the dyke. A lithium-bearing zone 10 feet thick occurs along the 
middle of the dyke and is exposed for a length of 160 feet along the strike. 
It is composed of large microcline crystals scattered through a groundmass 
of albite a.plite and quartz-apodumene ~ock. The spodumene of the quartz
spodumene rock is in plates averaging from 1 to 2 inches long, which have ·a 
maximum observed size of 1 foot by 6 inches by -! inch. They generally 
lie with diverse orientations in the quartz and constitute about half of the 
quartz-spodumene rock. 

68079--9 
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The percentage of quartz-spodumene rock varies greatly in different 
parts of the dyke. Rough estimates in the field indicate that, in some 
sections ·a.cross the strike -0f the lithium-bearing zone of the dyke, the 
quartz-spodumene rock forms as much as 75 per cent of the whole. In 
other sections it forms only about 5 per cent of the whole. On the average 
the lithium-bearing zone consists of approximately 50 per cent quartz
spodumene rock, most of which could be hand-picked from the .associated 
microcline and aplite. The spodumene could not be separated from the 
quartz-spodumene rock by this means. 

Unless oome chea.p method of concentration of the spodumene on the 
Irgan and Cat Lake claims is developed the spodumene is too low grade, 
taking transportation and other factors into consideration, to be profitably 
used for the extraction of lithium compounds, and even if such a method 
were developed it is improbable that these dep-0sits could be mined profit
ably under present conditions. 

The three other dykes ·a.t Cat lake contain only small amounts of 
spodumene or beryl and are of no economic value. 

WEST HAWK LAKE DEPOSITS 

Of the three lithium-bearing dykes in the W es·t Hawk Lake district, 
the largest is on the Deer mineral claim in the centre of sec. 16, tp. 19, 
range 17, 1,000 feet from the southwest shore of West Hawk lake. The two 
other dykes are small. One is 4,400 feet north 25 degrees west of the dyke 
on the Deer -claim •and the other is 1,200 feet south 30 degrees east of the 
same dyke. All three cut volcanics. West Hawk lake is easily reached 
from Ingolf, Onitari-0, -0n the Canadian Pacific railway. Ingolf is on Long
pine lake and a portage trail, 44 chains long, leads from the west end of 
Longpine lake to West Hawk lake. 

The dyke on the Deer mineral claim strikes north 30 degrees west and 
is exposed by natural exposures, sit.ripping, and open-cuts at two localities, 
a southeast locality and a northwest locality. At the southeast locality it 
dips 75 degrees to the south west and varies from 5 to 10 feet in thickness. 
At the northwest locality it vari€S from 2 to 8 feet wide, is in irregular 
contact with the country rock, sends a branch dyke into the country rock, 
and holds a large inclusion -0f the country rock. The length of the dyke, 
as indicated by the two exposures, is 260 feet. The dyke is composed 
chiefly of an intimate mixture of quartz, albite, lepidolite, and spodumene. 
A few email crystal'S of pink tourmaline are also present. They are some
what turbid and are not of gem quality. The deposit is of no economic 
value at the present time. 

The two other dykes are only from 6 inches to 1 foot wide. They are 
composed of a1bite and quartz with a small amount of lepidolite and, in 
one of them, a small amount of pink tourmaline which is not of gem quality. 
The dykes are of no economic value. 
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BERYLLIUM DEPOSITS 

By C. H. Stockwell 

A description and an account of the economic possibilities of beryl 
which occurs in lithium-bearing bodies has already been given. In lithium
bearing bodies it is most abundantly present in the Bernie Lake deposits, 
but also occurs in the Cat Lake deposits and on the Bear, Annie, and Gray 
mineral claims and on the Captain group of claims. 

Beryl was also noted by the writer in eleven non-lithium-bearing 
bodies. Three of these are at Cat lake and consist chiefly of albite aplite 
in which are patches of quartz-musco.vite rook. A few beryl crystals up to 
1 inch in basal section are scattered through portions of each type of rock. 
On the Captain group of claims a dyke striking parallel to the lithium
bearing dyke is composed chiefly of microcline, but portions are of albite 
pegmatite which contains a few small beryl crystals and one large, milky 
white beryl crystal measuring 8 inches in basal section. Another dyke 
i of a mile northeast of the lithium-bearing dyke on the Captain group 
of claims is composed chiefly of albite aplite, microcline pegmatite, and 
quartz-muscovite rock. Both the aplite and the microcline pegmatite 
contain pockets of quartz. Yellowish green beryl crystals up to 2 inches in 
basal section occur in some of the quartz pockets, but are chiefly present 
in the aplite close to quartz pockets. The beryl crystals are numerous 
over a length of 50 feet along the strike of the dyke; in one place fifteen 
beryl crystals were counted in an area of 1 square foot. Much smaller 
amounts of beryl were noted in a dyke 2 miles southwest of the Captain 
group of claims. On the south shore of Winnipeg river 3 miles east of 
Lamprey falls an albite pegmatite dyke contains a few green beryl crystals, 
about an inch in basal section, scattered through quartz-rich parts of the 
dyke. Two microcline pegmatite dykes in the northeast and northwest 
corners, respectively, of sec. 1, tp. 15, range 15, 6 miles slightly north of 
east from Pointe du Bois, Manitoba, contain a few small crystals of beryl. 
In Ontario, a few similar crystals were noted in a large pegmatite dyke 
cutting volcanics on the east shore of English river 2 miles northwest of 
Separation rapids and in a small dyke cutting sediments 3 miles west of 
Oneman lake. In none of these deposits is the beryl of gem quality, nor 
is it present in large enough quantity to be profitably mined for other 
purposes. 

The outstanding discovery of beryl in the region is in a pegmatite 
dyke on the Huron claim owned by the Winnipeg River Tin Company. 
This claim is about half a mile inland from a point on the southeast shore 
of Winnipeg river, 9 or 10 miles above Pointe du Bois and in the immediate 
vicinity of the lithium-bearing dyke on the Bear mineral claim. The 
deposit has not been visited by the writer, but is described by J. S. DeLuryt 
as follows: 

" The pegmatite outcrops on the vertical face of small cliffs of a.ndesite on either 
side of a narrow swamp. The attitude of the pegmatite, wherever seen, strongly sug
gests an anticlinal structure. On either side of the swamp the pegmatite dips away 
at low angles. 

1 "Beryl in Manitoba "; Can. Min. Jour., vol. LI, 1930, p. 1017. 

33079-9)1 
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The main constituent of the dyke is coarse feldspar. It is present in massive 
form with little or no quartz except in two or three places where masses of quartz 
resembling veins occupy thicknesses of 2 to 7 feet. In the trenches quartz is seen to 
be associated with beryl and the two appear to be in about equal quantity. Beryl is 
conspicuous in two places, one on either side of the swamp. On the north side beryl 
is exposed over a width of 15 feet. It occurs here in distinct crystals and crystalline 
masses. The more irregular masses have been fractured and the fractures are filled 
with veinlets of feldspar. The beryl is both green and golden in colour. 

Across the swamp about 140 feet away is the other conspicuous beryl showing. 
The beryl is similar but less massive and with more good crystal outlines apparent. 
The mineral is closely associated with feldspar and quartz. The zone carrying beryl 
is about 20 feet wide and the richer portion with more massive beryl is 8 feet wide. 
Much of the beryl shows distinct alteration. Other interesting mineral occurrences in 
the same workings are tantalite, monazite, and pitch blende." 

The same author in the same report mentions other beryl occurrences 
in the district as follows: 

"The Winnipeg River Tin Company also has a pegmatite on the Annie claim 
(north of Huron) showing a small concentration of beryl, cassiterite, and lepidolite. 
The same company, on the Top of the World claim about l mile southeast of Greer 
lake, has a wide dyke of pegmatite showing zonea of different composition more or 
less parallel to the walls. In one zone about 3 feet wide, small and well-formed beryl 
crystals are conspicuous. Other zones show less beryl and some of them lepidolite, 
the lithium mica. 

Another interesting occurrence of beryl on the south side of Winnipeg river should 
be mentioned. At the 1W&ter's edge on a claim about 9 miles above Pointe du Bois 
and owned by F. B. Evans, a pegmatite outcrops for a length of 60 feet along the 
shore. A 12-foot width is exposed in one place. Besides the usual minerals of pegma
tites, this one shows rose-tinted and opalescent quartz and green and colourleBB beryl 
crystals. Some of the beryl is fairly transparent and in pleasing tints and has been 
used in a small way for gem material. 

Beryl in small crystals and veinlets is also reported from a number of pegmatites 
near the shore of Winnipeg river, on the eouth side about 21 miles above Pointe du 
Bois and on the north Slde 11 and 4 miles above that place." 

Other deposits of beryl occur at Shatford lake, at several places near 
Bernie lake, and at other localities. Regarding the deposits, J. F. Wright 
contributes the following account. " By hand-sorting perhaps several 
tons of beryllium ore could be mined from these pegmatites, but probably 
it would not be profitable to undertake to quarry and to market the beryl 
unless larger and higher grade deposits are found nearby." Regarding the 
economic possibilities of the deposits in Manitoba, DeLury says: "A great 
deal must be done still to prove that large tonnages of beryl can be shipped 
from Manitoba, but there is one deposit at least, and perhaps several more 
to be proved or found, that give high hopes that the province may be a 
producer when the time arrives for a large consumption of the metal 
beryllium." 

Two beryl occurrences are in pegmatitic bodies on a point on the south 
shore of Shatford lake, 3,500 feet from the east end of the lake. These 
pegmatites are controlled by Manitoba Tin Company, Limited. A prospect 
pit in one pegmatite mass exposed an area of zt feet across carrying beryl 
crystals up to 24 inches long. In a nearby pegmatite, small beryl crystals 
are estimated to form half the area exposed in a pit 2 feet deep, 3 feet 
long, and 2 feet wide. Pink 8Qda feldspar, white muscovite, and quartz are 
the only minerals noted with the beryl in the pegmatite. In June, 1929, 
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sufficient work had not yet been done on these pegmatite bodies to determine 
the size of the beryl-bearing deposits that might be present, but apparently 
the beryl is localized within erratically distributed pockets. • 

Crystals of beryl are also present in the pegmatiies opened up by Jack 
Nutt Mines, Limited, on the north shore of Bernie lake, and in the peg
matite in the Rush group. At these localities, however, beryl forms only a 
minor constituent of the pegma.tite. A few t-Ons of beryl perhaps could be 
obtained from the deposits south of Shatford lake. 

FUCHSITE-BEARING ROCK SUITABLE FOR STUCCO MATERIAL 

By C. H. Stockwell 

Fuchsite (chromium mica) occurs in quartzite on the Vernon mineral 
claim in the southwest part of section 13, township 16, range 15. A road, 
i mile long, has been constructed from the property to a point on Winni
peg river 1 mile south of Lamprey falls. From the end of the road it is 
6-! miles southwest along the river to Pointe du Bois, where railway con
nections are ma.de. In 1926 the Silver Leaf Mining Syndicate mined about 
150 tons of fuchsite-bearing rock and shipped it to Winnipeg for use as 
stucco dash. 1 

The fuchsite is in a narrow band of quartzite that strikes east and dips 
at an angle o.f 70 degrees to the north. The quartzite is bordered on its 
south side by grey oligoclase granite and on its north side by basaltic lava. 
The deposit is exposed on ,the side of a hiLI in an open-cut about 20 feet 
wide and extending 50 feet along the strike. The quartzite is locally known 
as pearl rock. Pale green pearl rock composed chiefly of quartz with a few 
disseminated flakes of fuchsite occurs as a bed 3 feet wide along the middle 
of the open-cut. This bed is bordered on its south side by grey pearl rock 
and on its north side by white pearl rock containing a few narrow layers 
of fuchsite. In the bed of pa.le green pearl rock are about half a dozen 
lenses of fuchsite rock measuring up to 3 feet by 1 foot. The fuchsite rock 
has a bright green colour, is schistose, and is composed chiefly of fuchsite 
with small amounts of quartz and a black opaque mineral in miscroscopic 
grains. A larger proportion of fuchsite rock is said to have been present 
in the material mined. The fuchsite rock and pearl rock are cut by a few 
dykes and stringers of pegmatite. Analyses of " fuchsite ore " and of " a 
hard, green, compact material," probably the pearl rock, are given by 
Spence in the article referred to above. The fuchsite has probably been 
formed by matamoq>hism of original constituents of the quartzite. The 
pearl rock is exposed at intervals over a distance of 800 feet along the 
strike to the east. Over this distance the bedrock is largely covered and 
no fuchsite-bearing rock was seen, but it may be present. 

1 Spence, Hugh S. : " Investigation of the Mineral Resources and the Mining Industry, 1926 " ; Mines 
Brencll, Dept. of Mines, Ottawa, p. 1L 
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MOLYBDENITE NEAR FALCON LAKE 
By E. L. Brucel 

"Recently claims have been staked for molybdenite in Manitoba. near the Ontario 
boundary. The claims lie in tp. 9, range 16, W. lst mer., Falcon lake, a body of water 
of considerable size, draining into Shoal lake and thence into Lake of the Woods, lies 
just south of the locations. In summer Falcon lake can be reached from Ingolf, a 
station on the Canadian Pacific railway just east of the Manitoba-Ontario boundary, by 
a. canoe route that leads through Longpine and West Hawk lakes, and there is another 
good water route, iby way of the F.alcon river, from Shoal lake, where the Greater 
Winnipeg Wa.ter District railway terminates. In winter there is good eonnexion with 
the railway by road. Summer roads oould be built without great eigpense. 

The country has the typical, broken, lake-dotted chare.cter of the Precambrian, 
and has somewhat greater relief than most areas of similar rocks in Canada. 

Three days were spent by the writer in the di.strict, and although accompanied 
by Mr. W. J. Gordon, who is thoroughly acquainted with it, the time was altogether 
too short to make a satisfactory study of the geology. Moreover, work was very seri
ously hindered by snow, which lef·t only cliff faces and hummocks exposed. The writer 
has, however, had access to a private report by Geo. Hanson, to the published reports 
of Parsons on the Lake of the Woods di.strict, for the Ontario Bureau of Mines, and of 
R. Wallace, for the Public Utilities Commission of Manitoba. The latter report does 
not include Falcon lake, but deals with the Star Lake district just north of it. 

GENERAL GEOLOGY 

The following is a. very brief summ'll.l'Y of the geological relations. The oldest 
rocks consist of a volcanic complex of schists and ellipsoidal-weathering greenatones. 
Involved in these are certain areas of sedimentary rocks, which have not yet been 
separately mapped. The volcanirs, and probably the sediments as well, are intruded 
by a fresh, reddish to grey granit~gneiss, which forms the country rock both to the 
northwest and southeast of the narrow belt of basic rocks between West Hawk and 
Falcon lakes. Parsons2 says of the part of this belt crossed by the Manitoba-Ontario 
boundary: 'The Keewa;tin formation is here about 4 miles wide and consists of fine
grained, highly altered rocks, which show little tre.ce in the field of their origin. The 
most abundant rock is biotite schist, but hornblende schist is common. Near the 
contact of this formation with the Laurentian on the north, the rock becomes coarser 
grained and is almost granitoid in texture, though much darker, than the Laurentian 
gneiss with which it is in contact.' 

West of Finnel lake, which lies just north of Falcon lake, there are many areas of 
ellipsoidal-weathering greenstone. In fact, this greenstone seems to have a greater 
areal extent than any other Keewatin type; but, since this massive rock stands up in 
ridges and hence was bare at the time the di.strict was visited, whereas the lower 
country, which is probably underlain by schist.a, was snow-cowred, the predominance 
of the ellipsoidal lavas may have been only apparent. 

On the northwest side of the basic belt, near the Keewatin-Laurentian contact, a 
large number of pegmatite dykes of all sizes cut the older formation. Most of these 
are entirely within the schist and greenstone, but the largest one seen may be the 
pegmatitic edge of the main body of gneiss. A wide muskeg-.tilled valley, however, 
separates it from the nearest outcrop of oormal gra.nite~eiss. The pe~atites occur 
in a belt lying parallel to the approximate line of contact between the two formations, 
and, though not continuous, they form a zone about 2 miles in length north of Falcon 
lake. It is along this zone that claims have been staked for molybdenite. 

The pegmatites consist mostly of a pink-weathering feldspar and quartz. Some 
of them a.re almost wholly feldspar, others seem to grade into typical quartz veins. 
In one place a pegmatite consisting of nearly equal amounts of quartz and feldspar 
gradually changes along its strike to a quartz vein with a feldspar border on each side, 
and farther along to an ordinary quartz vein. Muscovite is a fairly abundant con
stituent of the pegmatites and beryl is found, but is somewhat rare. Some molybdenite 
occurs in almost all the pegmatitic dykes of this zone. In one sample from the district 
native bismuth occurs associated with the molybdenite. 

l Reprinted from Sum. Rept. 1917, pt. D. 
2 Rept. Ont. Bureau of Mines, 1912, p. 201. 
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Although in all cases related to pegmatites, the molybdenite is found with the 
following physical characters : 

(1) AB a constituent of typical pegmatite dykes. 
(2) In equigranular granitic dykes. 
'(3) In quartz veins. 
In the typical pegmatite dykes the molybdenite occurs as crystals varying from a 

fraction of an inch up to 2 inches in diameter. The size of the larger individuals 
seems to vary according to the distance of the dyke from the parent granite mass, the . 
larger crystals being found in the dykes close to the edge of the main granite area. 
In these dykes, however, the total amount of molybdenite present is not greater, and 
possibly is ev-en less than in those farther from the intrusive. 

In the equigranular dykes the molybdenite crystals are much smaller, occurring 
as small hexagonal plates rather than as the large almost equally dimensioned crystals 
found in the . typical pegmatites. 

In quartz veins molybdenite flakes are found in veinlets traversing the quartz. 
These veins lie near the typical pegmatites, and in some of them the veinlets are made 
up largely of molybdenite, with only very narrow borders of feldspar. The molybdenite 
does not seem to be secondary in any sense except that the veinlets are a little later in 
age than the quartz veins, which they cut. In type .they are similar to the occurrences 
in the }arger dykes. 

The molybdenite-bearing quartz veins are not large and they contain too little 
of the mineral to make them workable, even if they were of sufficient size. The 
equigranule.r dykes carry more molybdenite than the other types, but all those seen 
were too small to be important. In the pegmatites it is very difficult to obtain an idea. 
of the proportion of molybdenite. The crystals are scattered irregularly through the 
quartz and feldspar, so that a face showing no crystals may show several when a thin 
111.yer has been broken off. Ordinary sampling under such conditions is worse than 
useless. The only method of arriving at an accurate estimate of the content of a vein 
is to take out and mill a fairly large quantity. Judging from dyke· material broken 
from the face of a small open-cut the molybdenite content is less than one-quarter 
of 1 per cent of molybdenite. This is in the only opening of any size made in the 
dykes. At this place the dyke is from 2! to 3 feet wide and has been open-cut for 20 
feet to a depth of 3 feet. The pegmatitic material breaks easily and e. small quantity 
of almost pure molylbdenite could no doubt be produced by oobbing such material, but 
it is doubtful if this could be done economically with so low grade a product flB this 
seems to be. However, the accessibility of the district, the large number of well exposed 
dykes varying from 2 feet to 12 feet in width, and the ease with which a considerable 
quantity of the material could be taken out, without expensive mining machinery, 
make it possible that this prospect might be commercially worked at the present time. 

The molybdenite content may be expected to continue fairly consta.nt, but the 
depth to which the dykes extend cannot be foretold. Since they undoubtedly join the 
parent mass of granite below, the depth from the surface to which they reach depends 
upon the attitude of the granite. This can be ascertained only by drilling or by 
underground work." 

OCCURRENCES OF GOLD AND SCHEELITE, STAR AND 
FALCON LAKES AREA 

By E. L. Brucet 

" The e.rea of Precambrian rocks in the southea.stem corner of Manitoba received 
considerable attention from prospectors during the gold excitement in the Lake of 
the Woods district some years ago. Many test pits and shafts were sunk on quartz 
veins or shear zones impregnated with sulphides. At the Penniac group of claims 
just south of Star lake, mining and milling equipment was installed, but no produc
tion of any consequence resulted and for some years there has been little activity. 
In 1917 some of the old workings were sampled by J. R. Marshall of the ~ological 

1 Reprinted from Sum. Rept. 1918, pt. D. 
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Survey! and assays of the samples showed appreciable amounts of platinum. Owing 
to the demand for this metal, a more thorough sampling of the veins from which 
the platinum-bearing specimens came, was considered advisable. Also some dis
coveries of scheelite had recently been ma.de in the same district and these required 
examination. During July, 1918, a. week was spent in the vicinity of Falcon and Star 
lakes and samples were obtained from practically all the old workings. 

POSITION AND MEANS OF ACCESS 

The district lies between the main line of the Canadian Pacific railway and the 
Greater Winnipeg Water District railway and is eesily reached br canoe from either 
of these lines. Winter roads have been made and there are no aenous obstacles to the 
construction of summer roads should the development of mining warrant it. 

GENERAL GEOLOGY 

No thorough study of the geology of the district has yet been made. A review 
of previous work and opinions is given in the Summary Report for 1917.2 The oldest 
rocks of the district are volcanic in origin and consist of ellipsoidal weathering lavas 
and derived schists which are probably referable to the Keewatin. Areas of conglomer
ate occur folded in with the Keewatin rocks, but the conglomerate contains pebbles 
of the volcanics as well as fragments of various other rock types among which e.re 
relatively large oval pebbles of a reddish, rather friable rock which has the appearance 
of an arkose but may prove to be a somewhat abnormal granite. 

The volcanic rocks and the conglomerate occur as a narrow belt between. great 
areas of red granite which is intrusive into them. An isolated boss of granitic rock 
occurs south of Star lake. It intrudes both voloonics and conglomerates. In com
position it is rather different from the red granite bounding the belt and it may have 
been intruded at a different period. It is variable in character; in places it h11S the 
appearance of a hornblende syenite, and in other places it is a very acidic binary 
granite. The binary granite occurs as relatively small elliptical areas without any 
very marked line of contact between it and the normal basic variety. 

QUARTZ VEINS 

The gold-quartz veins from which platinum has been reported occur both in the 
granite and in the basic rocks intruded by the granite. Many of them are shear 
zones impregnated with quartz and sulphides. In such deposits the central pan 
commonly consists of quartz of fine texture. Outwards the zone consists of silicified 
country rock impregnated with sulphides which may also form veinlets of solid 
mineral. The a.ssays given below show that the greater part of the gold content is 
associated with the sulphides rather than with the qua.rtzose part of the zone. In the 
granite, fissures are more definite and there is less impregnation of the walls by vein 
material. The deposits occurring in the basic rocks seem to be arranged as a sort 
of aureole about the boss of granite, and this, together with the occurrence of visible 
gold and other metallic minerals in the differentiated parts of the intrusive, seems 
to be rather conclusive evidence that the vein material was derived from the granite.a 

t Geol. Surv., Canada, Sum. Rept. 1917, pt. D, p. 21. 
2 Geol. Surv., Canada, Sum. Rept. 1917, pt. D, p. 22. 
SWallace, R. C., and DeLury, J. B.: "Rice Lake District, Mineral Belt North of The Pas, Star 

Lake District in Eastern Manitoba "; Manitoba Public Utilities Commission. 
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The results of the assays of the various samples taken are a.s follows: 

Sample 
No. 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
19 
20 
23 
24 
25 
26 
28 
35 

36 

Cla4n 

Magpie .... .... . 
Jewel. ........ . 

" 
Geo~~i~~::. ·.::: 

Ente~pris~ : : : : : 

Hall ...... ::::: 
Boyes . .. . . . ... . 
Gold Coin . .. . . 

" 
Sunbeam . : : : : : 

" 
Wav~rley·.: : ::: 

Penniac . .• ::::: 
" 
" 

Width 
sampled 

Feet Inches 

7 
4 
5 
4 
4 

22 
8 
I 

18 
53 

6 
8 

Method of 
sampling 

Channel. .................... . 
" 

From}~~P: ::::::::::::::::: 

" 
Channel fr. qwt;.:::::: :::::: 

" '' rock . . ...... . ... . . 

" " Sh~red~k::.::::::: 
quartz ..... . ... . ... . . . 
face of drift .. .. . . .... . 

Ore from pocket ............. . 
Tailings from mill.. .. . . . .... . . 
West side of Hawk lake, grab 

sample 
Northwest side of Hawk lake, 

grab sample from pit 

Assayer: H. A. Leverin, Mines Branch, Dept. of Mines, Ottawa. 

Mineral Claima 

Ounces troy per ton 
of 2,000 pounds 

Gold Platinum 

None 
" 
0·16 

None 
" 
0·08 
1·64 
0·13 
2·42 
0·08 

None 
Trace 

" 
1·48 

Trace 
0·14 

Trace 
0 ·08 

None 

None 

None 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" 

Magpie. On the Msgpie claim a shaft 8 feet by 8 feet has been sunk to a depth 
of 8 feet in a rusty-weathering, silicified zone. The strike of the zone is northeast 
and the dip is vertioal. A little white iron is visible in the altered rock. 

Jewel. Two shafts, 60 feet a.part, have been sunk on a mineralized zone on the 
Jewel claim. The country rock is a dense, dark, hornblendic rock which is fairly 
massive. A zone one foot in width contains considerable sulphide. 

Georgius. On the Georgius cladm rtwo shafts have been sunk, one along the hang
ing-wall, the other along the foot-wall of a sulphide-impregnated zone which at the 
shafts is 30 feet in width. Pyrite or marcasite seems to be the most abundant mineral, 
but some quartz also occurs in the altered country rock. 

Enterprise. A shaft has been sunk to a depth of 20 feet at the point where the 
main vein divides. Open-cuts have also been made along the vein. The material 
on the dump contains a considerable amount of pyrite and in the open-cut small 
pockets of chalcopyrite were observed. 

Hall. The deposit examined on this claim is a lens of quartz 15 feet in length 
with a maximum width of 2 feet. It occurs in a dense, dark grey, dioritic rock which 
is somewhat schistose. The quartz lens cuts across the structure. Besides the quartz 
some molybdenite is present along with molybd1te, its alteration product. 

Boyes. On this claim is a shaft 25 feet in depth, as well as a small open-cut. 
The deposit in the shaft consists of two veins of quartz, each averaging about 
4 inches in width, separated by 8 inches of altered rock. The vein dips very steeply 
and along its hanging-wall side arsenopyrite and other sulphides form a selvage at 
most an inch in width. This seems to be the pa.rt of the zone in which the highM 
values occur, but in choosing the sample only enough of this material Wll8 taken to 
form approximately an average of the mineralized zone. 
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Gold Coin. The country rock of the Gold Coin claim is a coarse-grained grano
diorite or hornblende syenite with some biotite. In the pit there are two veins of 
quartz, 3 inches and 15 inches in width respectively. Along the foot-wall of the 
narrower vein which dips beneath the wider one, the rock is fractured slightly and 
is impregnated with arsenopyrite. The quartz is glassy and has dark zones which 
roughly parallel the walls. It contains e.rsenopyrite and smaller amouJ'.!ts of pyrite, 
the alteration of which has stained the quartz. 

Sunbeam. The sunbeam claim is also in the granitic boss. Several shallow pits 
have been sunk in a fine-grained, acidic mass of granite roughly oval in outline, 100 
feet long by 75 feet wide. In plaoes along the edge the normal syenite or grano
diorite is distinctly banded parallel to the contact, but around the greater part of 
the border the acidic rock grades into the more basic normal facies. Apparently the 
acidic rock is a differentiate from the intrusive mass. The acidic granite itself is 
not homogeneous, but oertain parts of it are so acidic and the rock is so fine grained 
that it is practically an aplite. Gash veins filled with quartz occur in the granite 
mass, but no metallic minerals were seen in them. Grains of pyrite and small 
bunches of galena and zinc blende occur scattered through the unfractured granite 
and seem without doubt to be a part of that rock. 

Waverley. The Waverley claim lies oost of the Sunbeam in the granodiorite area. 
In this a pronounced shear zone strikes northeast and dips 50 degrees southeast. 
Along the foot-wall side is a band of quartz 6 inches in width. A shaft has been 
sunk to some depth along the shear zone and a shallow open-cut has been carried 
along the vein for a distance of 200 feet. Judging from material on the dump, 
quartz formed only a small part of the material taken out. 

Penniac. More development work has been done on the Penniac group of claims 
than at any other point in the district. An inclined shaft hSB been sunk to a depth of 
60 feet, the upper 35 feet of which has •an angle of 60 degrees and the lower 25 feet, 
an angle of 40 degrees. From the bottom of the shaft drifts were carried northeast 
and southwest. The northeast drift is 70 feet long and the southwest drift is said 
to be of about the same length. Besides the shaft there are several large open-cuts. 
A mill was installed to treat the ore, but the mechanical arrangements were not as 
convenient as they might ihave been and the process used was an experimental one. 
Possibly this may have been a factor in the failure of the mine. 

The country rocks of this group are more varied than those on any other claims 
e~amined. Keewatin volcanic.s form part of the surface rock and a belt of con
glomere.te extends from Star lake at least as far south as the workings. These 
rocks are intruded by the granodiorite boss referred to above. Much of the rock 
on the dump at the shaft seems to be a basic intrusive rock which possibly bordered 
the granodiorite, .the main mass of which outcrops just east of the shaft. A large 
part of the solid rock northeast of the workings is covered by a sand-plain. 

Mineralization occurs at the Penniac in the shear zones in the conglomerate and 
lavas. Pyrite is apparently the most common mineral. The shaft follows a. quartz 
vein that is fairly constant, but is in places broken into stringers. A quartz vein 
8 inches in width is exposed in the face of the northeast drift. 

SCHEELITE DEPOSITS 

Northwest of Falcon lake, which lies south of Star lake, several cla.ims have been 
staked for scheelite and some work has been done on thein. Development was still 
in progress when the deposits were visited and since that time & small shipment of 
the material has been received for treatment at Ottawa at the Mines Branch, Depart
ment of Mines. 

Most of the work has been done on the Empress claim and the deposits there 
are typical of the other occurrences. The deposits lie a short distance southeast of 
the main granite-greenstone contact. The scheelite occurs in a fine-grained, horn
blendic rock, fairly massive, but with a roughly sheeted structure. Along the planes 
of sheeting quartz veinlets 15 to 20 feet in length and t to t inch in width have been 
formed. The scheelite occupies vuggy lenses not associated with the quartz veinlets 
and not in all cases parallel to the sheeting. It occurs with relatively large amounts 
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of epidote, smaller amounts of calcite, and occasionally garnet. The scheelite is in 
small white or reddish crystals and the association with calcite makes certain deter
mination of its presence in a hand specimen rather difficult. The lenses which carry 
the 'Scheelite are irregularly spaced, and usually only 2 to 4 inches in width and only 
a few inch€B to a. few feet in. length. They are probably of contact metamorphic 
origin and result from the intrusion of the neighbouring granite. 

W. B. Timm of ·flhe Ore Dre.ssing Laboratory, Mines Branch, Deparf/ment of Mines, 
has kindly furnished a report on the milling tests of scheelite-bearing material from 
this district. The following is an extract from his report: 

'Summa1'1/. The following is a summary of the results of this shipment of 
scheelite ore: 

Weight in pounds ............. . 
.Analysis W011 • • • • • • • ••••••••• 
Content W011 in pounds ....... . 

Crude Ore 
7,921 

1·65% 
130·7 

Concentrates 
177 
70·63% 

125·01 

Tailings 
7,744 
0·073% 
5·69 

Conclusions. By the above test a. high-grade tungsten concentrate of grade 
70·63 per cent was made with a recovery of 95·7 per cent of the tungsten values in 
the ore. These results are very satisfactory for a low-grade ore considering the com
paratively coarse crushing necessary to obtain the separation.' 

AB this shipment apparently consisted of cobbed material the return from the 
mill test is not encouraging." 

SILICA DEPOSITS ON BLACK ISLAND, LAKE WINNIPEG 

Certain beds of early Palreozoic sandstone on Black island •and nearby 
islands and the shore of lake Winnipeg to the northwest are exceptionally 
pure and loosely ·cemented, consequently they are valuable as .a source Qf 
sil}ca. These deposits were examined recently by L. H. Oole and the follow
ing data regarding the silica deposits have been taken from his report. 1 

In June, 1929, The Mid-West Glass Company of Winnipeg oommenoed to 
use silioa, f:r.om the deposit on Black island, to manufacture battle glass. 
The deposit at present being worked is on the southeast shore of Bla<:k 
island near .the northeast ·end. The sand is loaded in barges and towed to 
Winnipeg 100 miles to the south. Other similar deposits of silica are 
exposed on the north-east shore of Punk island, 7 miles northwest of Blaek 
island, and on Grindstone ·and And-ereon points on the west shore of lake 
Winnipeg, 10 and 15 miles, respectively, northwest of Black island. 

On Black island the sandstone outcrops in eliffs, in on-e plaee 70 foot 
high, for about 7,000 feet on the southea.st shore and 1,200 feet on the north
west shore. The deposit is a. part of the Winnipeg sandstone considered to 
be of Trenton age. Grey, basaltic lavas showing pillow structure outcrop 
on the north end of B1'ack island, and this hori~on must, therefore, be 
near the base of .the Palreozoic as developed at this locality. The beds 
·appear to dip slightly southwest .and to be thfoker in tihM. direction. In 
places the sand is pure white; other beds at some loc·alities are iTon-stained 
giving reddish brown to deep chocolate-coloured bands. The different 
coloured sands grade into eac-h other. On-e deep ohocolate bed, however, 

1 " Silica in Canada, Part II, Western Canada "; Mines Branch, Dept. of Mines, Canada, Rept. 
888 (1928). 
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is of definite outline and is ·also considerably harder than the re.et of the 
beds. The following two representative sections of the deposit are given 
by Mr. Cole: 

Section in descending order, northeast end of deposit. 
Feet 

Sandy loam and sand (Recent)................................. 27 
Blue, sandy clay . . . . . . . . . . • . . . . . . . . • • . . . . • . . . . . . • . . . . • . . . . . . . . 3 
White sandstone with few iron stains........................... 25 
Golden brown, iron-stained, soft sand.stone, lake-level. . . . . . . . . . . . . 5 

6() 

Section in descending order, 500 feet south of foregoing locality. 
Feet 

Fin~rained, angular, yellowish, quartz sand, with ocaeional grains 
of tourmaline and feldspar. . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . • 18 

.Smooth brown clay, highly plastic in thin beds or layers in sand.. 1 
Fine-grained sand, same as top 18 feet.......................... 6 
Clayey silt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 1 
Sandy blue clay, becoming stiffer at depth with small pebbles of 

white .sandstone embedded in it............................. 3 
White sandstone with occasional iron stains..................... 30 

Lake-level 59 

The quartz grains of the white beds of commercial vialue are fairly well 
rounded and only loosely bonded. The sand can easily be shovelled, but 
it is hard enough to prevent vertical faces from slumping for some time, ·and 
for this reason the face has to be broken down to form a talus to load on 
the barges by means of SCTapers. Where iron is present, it seems t'O be a 
stain on the grains or in the bonding material, as no iron-bearing minerals 
have been found included in the sand grains. In fact, very few grains of 
other minerals appear to be pre;ent in the sand. The fol0lowing chemical 
analyses of representative samples of the sand indicate its high purity. 

Si02 •••.••••.•..•••••.•••••••.•••••••.•••.....• 
Fe20a •••...••.•.•.....•••••••...• . ..••..•....•• 
Al20s ..•..•.•..•.•.•.•.••••..••••••....•.•....• 
eao .......................................... . 
:MgO. ·:··:: ................................... . 
Loss on ignition .•.•.....•......................• 

Per cent 
9-5·52 
0·192 
2·20 
()·27 
0·16 
0·91 

Percent 
97·48 
0·096 
1·36 
0·14 
0.·10 
0·53 

99·25 99·71 

The results of a number of screening, washing, and 'Other tests of the 
sand are tabulated in Mr. Cole's report wherein it is con-Oluded that the 
sand is of good quality and that the development of the deposit should not 
be a great problem. The other deposits to the northwest are similar in 
their general feature.s to the deposit described •above and .a summary of a 
few tests of material from th~ deposits is also given in Mr. Cole's report. 

CLAY DEPOSITS ON PUNK ISLAND, LAKE WINNIPEG 

A deposit of kaolin has been reported, for a number of years, to occur 
on Punk island, lake Winnipeg. In the late autumn of 1922 this island 
was visited, but at that time the water-level of the Iake was high and the 
white kaolin clays were not found. Other deposits of clay, however, were 
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examined, and a report on these was published.1 Mr. L. H. Cole visited 
this locality during the summer of 1926, at a time when the water-level 
of lake Winnipeg was low, and a deposit of kaolin-like clay was found and 
studied in some detail. 2 This deposit is on the north end of Punk i.Sil.and. 
At this locali,ty greenish grey schists of Precambrian age are exposed •at ·a 
time 'Of low water of the lake. The ·rocks exposed above water-level are 
early Palreozoic sandstone, shale, and a few beds 'Of limestone. Two main 
types of clay were recognized between the Precambrian and Palreozoic 
strata. The upper of these clays is white when dried and the lower is 
green. The contact betweJln white and green clay is not sharp. The green 
clay contains lumps of greenish rock and this clay passes downward gr.adu
ailly into schistose bedrock. It is concluded that the white •and green clays 
were formed in situ by an alteration of the Precambrian schist, the green 
clay being an in.formediaite stage between the schist .and the white clay. 
In this respect, therefore, this deposit resembles •a deposit of kaolinized 
syenite in a depression on Matt.agami river, n'Orthern Ontario. 3 The clays 
on the Mattagami are of pre-Glacial age, and in .all probability the elays 
on Punk island, Jake Winnipeg, 1are also pre-Glacial, perhaps they repre
sent a part 'Of a regolith of early Palmozoic •age. Browni&h blue, stoneless 
clay, regarded by Mr. Cole as probably of Pleistooone ag·e, outcrops in this 
area, and near the southwest end of the island soft clays .are interbedded 
with the early Palreo~oic strata. 

Following •are four chemical analyses of the clays as given in Mr. 
Cole's report: 

I II III IV 

SiOs ................................................. . 65·60 63·30 54.57 58·06 
FesOa (total iron) .................................... . 
AhOa ................................................ . 

6·07 6·02 
23·97 20·90 

0·97 1·08 
23.93 24·76 

CaO ................................................. . 0·09 Trace None None 
MgO ................................................ . 
KsO ................................................. . 

5·10 6·26 
n.d. n.d. 

0·49 0·89 
n.d. 1·33 

Na.o ... :··:·:········································ 
Loss on 1g111t1on ...................................... . 

n.d. n.d. 
9.99 8·63 

n.d. 0·19 
8·79 8·56 

Total. ................................... . 99·87 100·11 99·70 99·87 

Noa. I and II are of white clay. 
Noa. III and IV are of green clay, in all cases unwashed material being used for analyses. 

It is ·concluded tha.t the chemical ·analyses 'Of the white clays indicate 
that they are kaolins, also their fusibi.lity (3101°F.) is near that of kaolin. 
This white clay is suitable for the manufacture of products requiring kaolin. 
The areal extent, so far as is known, of the deposit is small; in no place 

1 Geol. Surv., Canada, Sum. Rept. 1922, pt. C, pp. 76-79. 
2 Cole, L, H., and McMahon, J. F.: "Kao1in and Associated Clays of Punk Island "; Investigations 

in Ceramics and Road Materials, Mines Branch, Dept. of Mines, Omada, No. 690, pp, 25-35 (1926). 
s Cross, J. G.: "Precambrian Rocks and Iron Ore Deposits of Abitibi and Mattagami Rivers"; 

Ont. Dept. of Mines, vol. 29, pt. 2, p. 17 (1920), and 
Keele, Joseph: "Clay and Shale Depasits of the Abitibi and Mattagami Rivers"; Ont. Dept. of 

Mines, vol. 2Q, pt. 2, pp. 41-49 (1920). 
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is the thickness over 40 inches, and i:t is estimated that the ·average is nearly 
a foot. The green clays are not considered fo be of econami·c value in the 
manufacture of clay products. The bluish grey clays considered to be of 
P.alreozoic age are not vitrifying days, ·and the greenish clays have prac
tically no vitrification range. Both these types of clays may be of value 
in the future, the former for the manufacture ·of hard structural wares or 
rough surfa.ce fa.ce-brick ·and the latter days oould be used to manufacture 
building brick. 

SERPENTINE AT GOLDEY~ LAKE 

Basic rocks carrying short fibres of asbes-tos have been known for 
some time in the vicinity of Goldeye 1.ake. Recently these occurrences were 
investigated by Mani·toba Marble Company, and in the summer of 1929 
this company opened up one of the masses of basic rook as •a source of 
serpentine for an interior decor.ating stone. The deposit is east of Goldeye 
lake, 2 miles from the mouth of Wanipigow river, in the northern part of 
township 25, range 9, east of the principal meridian. At a time of high 
water, fairly large barges and tugs can run from the wharf on Goldeye lake 
to Winnipeg, 105 miles to the south. A tramline, approximately 2,200 feet 
long, has been built from the wharf to the quarry. 

The bedrock exposed in the vicinity of the deposit is serpentine, 
amphibole peridotite, and coarse-grained syenite .and granite. Across tihe 
drift depression from ! to 1 mile north of the serpentine, ridges of granite 
with included blocks of basic rock outcrop ·over a considerable area to the 
north. Granite also outcrops ·along the east shore of Goldeye lake south
west of the deposit. The contact of the .granitic rocks with the blac:K, basic 
rocks is not exposed in the vicinity. The syenitic rock outcropping south 
of the ridge of basic rock west of the deposit is coarse grained and contains 
many small bi.ts of basic rock of simHar appearance to that outcropping 
to the north. In thin section the grey, acidic rock ha.s the mineral oom
position of ·a syenite or sy.enodiorite, the essential minerals being oligoclase, 
orthoclase, hornblende, and small .amounts of quartz. The minerals .are 
slightly altered, the orthoclase to kaolinite, the 'Oligoclase to calci•te, zoisite, 
chloritic material, and white mica, and the hornblende to uralite and 
chlorite. In contrast with this oomparatively unaltered rock, the miner.als 
of the basic rock 200 feet to the north are for the most part altered to 
secondary products, and this al<tered rock also carries considerable more 
quartz than the granitic-appearing rock. Some of the quartz is clear and 
has the appearance of vein quartz. Considerable areas of the secondary 
minerals have a bluish interference eolour and probably represent a v.ariety 
of serpentine. The feldBpar is untwinned ·and apparently is albite. Caleite, 
zoisite, magnetite, leucoxene, and chlorite are fairly abundant. Except for 
the ·abundance of quartz the thin section of this rock is similar in .appear
ance to those of the amphibole peridotite outcropping in Oiseau and Beres
ford-Rice Lakes areas. A few smaill seams of asbestos up to one-quarter 
inch wide cross the black basic rock at the east end of the outcrop south of 
the tramline from the serpentine quarry to the lake. 
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Serpentine is exposed in two places, namely, at the quarry and in a 
cut along the tramline to the west. The serpentine in the cut is a pale 
apple-green rock. It is weathered brownish for a foot beneath the glacial 
drift, which is also about a foot thick at this p1ace. In thin section the 
green serpentine shows an irregular pattern of areas of muddy-appearing 
material crossed in every direction by seams of serpentine with the fibres 
oriented in some cases at right angles to the walls of the veinlet. A few 
bits of carbonate and epidote are the other minerals recognizable in the 
thin section. No evidence was noted of the outline of the original minerals 
of this rock. 

The serpentine exposed in the quarry is bluish and greyish in colour, 
the grey variety being developed at the north side of the quarry. The 
rock beneath the glacial drift is weathered, to an average depth of 3 feet, 
to a rusty-coloured material, which shows horizontal joints, giving this 
material a bedded appearance. In thin section the bluish rock is composed 
of plates and fibres of colourless serpentine, with flakes and needles of a 
colourless, amphibole-Like mineral. Some of the serpentine· shows a mesh 
structure and magnetite is distributed along cracks that may be original 
cracks and cleavage directions of olivine. Chlorite and carbonate are 
present in the blue serpentine. In the grey serpentine, the fibrous serpe~ 
tine is arranged in streaks with the longer axes of the plates and fibres 
parallel, and in this rock carbonate is abundant in bands and lienses parallel 
the streaks of serpentine. Some of the carbonate is calcite, as the grey 
carbonate locally effervesces under cold hydrochloric acid. Considerable 
magnetite and some ilmenite are present in small ·grains and crystals in 
the grey se:ripentine. Some of the grey serpentine breaks along smooth, 
irregular-outlined surfaces, perhaps representing planes of schistosity. 
Both the blue and grey serpentine are crossed by many joint planes. The 
joints strike in various directions amd some are continuous only a few 
feet, others are more persistent, and the walls of some joint planes are 
slickensided. A prominent set strikes south 45 degrees west and dips 65 
degrees southeast. Other prominent joints trend east, south 35 degrees 
east, and south 25 degrees west: Though fairly large blocks of serpentine 
are free of major joints, polished surfaces of sLabs of the apparently 
unfractured rock are crossed by cracks of irregular trend, along some of 
which are veinlets of carbona,te. The serpentine near some of the wider 
carbonate veinlets is a lighter green than the adjoining material, and the 
irregular pattern of the veinlet.s of white carbonate bordered by a fringe 
of light green serpentine gives a striking pattern to polished surfaces of 
the rock. The stone cannot be quarried by blasting on account of the 
fractured character of the rock. Some of the grey serpentine appeared 
to be a good grade soapstone. 

In September, 1929, the main quarry was 110 feet Long, 80 feet wide, 
and about 10 feet in average depth. The quarry is near the top of a low 
ridge sloping north and here the overburden of drift was only about 2 feet 
and the mantle of rusty weathered serpentine about 3 feet in thickness. The 
quarry had been opened by blasting methods, 'though near the end of the 
summer of 1929 the company had purchased machinery for sawing the 
stone. No rock is exposed for at least one-half mile south of the quarry. 
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To the west, serpentine may be continuous between the quarry and the 
exposure of green serpentine in the cut along the tramline, 900 feet to the 
west. The serpentine body undoubtedly is a part of a mass of basic 
intrusive rock, very probably ranging in mineral composition from a dunite 
to a peridotite. This intrusive mass is older than the surrounding granite, 
which, to the west of the deposit is a dark basic type that may have resulited 
through reactions of the granite magma and the older basic rocks. The 
serpentine body is similar in its general character and origin to sarpentine 
deposits in Vermont, some of which have been quarried intel'Illittently for 
about seventy-five years.1 

Serpentine is a complex magnesium silicate, containing about 12 per 
cent water, and is always a secondary mineral resulting from the altera.tion 
of magnesium-rich silicates such as olivine, and some pyroxenes and amphi
boles. The characteristic colour is green, though serpentine rock always 
contains some impurities, such as iron, and the different colours of the 
stone depend upon the quantity of such substances. This is a variable 
factor from point to point within the mass, depending on the variation in 
mineral content of the original rock, thus the different colours of the stone 
may be intermingled to give attractive patterns. In some of the Manitoba 
serpentine, various tints of green, blue, and grey are intermixed, and this, 
combined with the irregular markings of white carbonate veins and joints, 
makes a particularly attractive polished surface. The alteration of the 
magnesium silicates is brought about by the addition of water, although 
the exact nature of the process is not fully understood. Some authors 
believe that the serpentine was formed by ascending waters and soon after 
the basic rock conso1idated.2 The solutions that altered the Manitoba body 
of dunite and peridotite to serpentine may have ascended from the magma 
that consolidated to form the granitic rocks of the surrounding area. Some 
serpentine bodies are known to extend to depths of 2,000 or 3,000 feet. The 
size of the Manitoba deposit, therefore, depends upon the extent of the body 
of original rock carrying magnesian-rich minerals, and whether or not the 
alteration of the rock to serpentine is widespread or local. No definite 
information is available regarding these features, as bedrock is not exposed 
immediately surrounding the deposit, and no work ha.a been done to expose 
the extent of the mass. 

Serpentine, s apparently similar to that at Goldeye lake, also outcrops 
on a group of islands, known as the Pipestone Island group, near the east 
shore of lake Winnipeg, 15 miles northwest of Goldeye lake. Pipestone 
island and its bodiy of serpentine are described by Dowling as follows: 

"Pipestone island is small and partly wooded. At the northwest end are abrupt 
cliffs 15 feet high, whereas at the southeast end the shore slopes to near water-level. 
The middle of the island is about 25 feet high. The northwest side is composed of 
bluish, moderately thin-bedded serpentine, through which run a number of veins of 
fibrous serpentine mi""<ed with magnetic iron oxide. Some of the veins are almost 

1 Jacobs, E. C.: "The Talc and Serpentine Deposits of Vermont"; Rept. of the Vermont State 
Geologist, 1915-16, pp. 246-64, and 

Wigglesworth, Edward: "The Serpentines of Vermont"; Rept. of the Vermont State Geologist, 
pp. 281-291. 

2 Lindgren, Waldemar; "Mineral Deposits"; 3rd ed., 1928, p. 429. 
a Tyrrell, J. B., and Dowling, D. B.: "East Shore of Lake Winnipeg"; Geol. Surv., Canada, Ann. 

Rept., N.S., vol. XI, pt. G , p. 64 (1900). 
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entirely metallic. The east side is composed of a light greenish grey serpentine, some 
of which is calcareous; that which appears to compose the greater part o{ the island 
is much mottled with red. Through it are some veins of calcite and dolomite, or 
barite." 

The rocks on the remaining islands of the group are reported as 
11 massive, dark green, partly decomposed eruptive, . . . . . green, 
po11phyritic gneiss dipping vertically . . . . . light green, porphyritic 
schist." The massive, dark green eruptive is crossed by a little band of 
green schist and dolomite. The green gneiss and schist are cut fJy dykes 
of granite. 

HEMATITE DEPOSIT ON THE SOUTH SIDE OF BLACK 
ISLAND, LAKE WINNIPEG 

A deposit of hematite has been known for many years, on the south 
shore of Black island about 5-l mHes from the southwest end of the island. 
In 1888 the deposit was explored by the International Mining and Smelting 
Company of Winnipeg. Some ore was mined and shipped to Winnipeg by 
sailboat. The workings are caved so that little can be seen regarding the 
geology of the deposit, as beckock is e~sed only near water-level of the 
lake. The interior of the island is heav1ly drift covered. 

The deposit was examined in 1888 by J.B. Tyrrell, and the information 
quoted below is extracted from his report.1 

The southern part of Black island " is overlain by horizontally strati
fied sandstone and limestone " of early Palreozoic age. Pillow lava and 
quartz-sericite and chloritic schists, probably belonging to the Rice Lake 
series, outcrop at a few localities on the northeast end of the island and 
on the small, nearby islands. Quartzose sediments of the same series also 
outcrop on the south shore near rthe hematite deposit. These latter rocks 
are described as follows: 

" They consist of light green sericitic schists and quartzites, . . . . which 
are often externally reddened by oxide of iron. When first met they strike north 15 
degrees east and dip at angles varying from 60 to 75 degrees. These schists outcrop 
along the shore for a distance of 450 paces, forming generally a rough, irregular beach 
which slopes gradually into the water." 

The hematite dep-0sit is near the northeast end of this exposure where 
the section of rocks is described as follows: 

" The •hematite is underlain at the water's edge by a green, quartzitic eohist, and 
is overlain by a greenish white, argillaceous breccia from 1 to 2 feet in thickness. Over
lying this is a mixture of quartzite (or infiltrated quartz) and rather hard green schist, 
containing a considerable quantity of hematite. This quartzose band is again over
lain by light green, argillaceous or sericitic schists, very much crumpled, but generally 
dipping at an angle of 60 degrees and strikiµ.g on the west side of the ore north 50 
degrees east. Beyond this is 12 feet of light green, soft, sericitic schist, and this in 
turn runs into the harder and more quartzitic schists, which comprise the rest of the 
whole exposure . . . . . (of bedrock) along this part of the shore." 

The main exposure of hematite is in the face of a cliff rising above and 
behind the sloping beach. 

"This cliff is found to consist in the centre of a mass of hematite, which extends 
along the shore for a distance of 100 paces and rises to the height of 7 feet above 
the water. As shown in sections running back from the shore, it dips away from the 

1 Geol. Burv., Canada, Ann. Rept., vol. IV, N.B., pt. A, pp. 18-18 (1891). 
5307~10 
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lake at •an ·angle of 30 degrees, e.nd in the vicinity of the mass of ore the bedding of 
the schist is almost entirely obliterated. 

The ore is a more or less pure hematite, not very compact on any of the exposed 
surfaces, and with numerous little seams ·and particles of crystalline calcite scattered 
throughout the mass, along with which are a number of small lenticules and crystals 
of quartz. In some pla.ces, especially near the outside of the mass, the hematite 
assumes quite a pisolitic or botryoidal structure, the spherules being often arranged 
in very well defined rows, the interspaces of which are filled with calcite. 

Towards the outside of the mass in places the ore has been converted for from e. 
few inches to a foot into an hydrated oxide of iron or limonite." 

The available analyses of the hemotite, 
"show an amount of metallic iron ranging from 53·99 per cent downwards. None was 
found to contain more than a trace of phosphorus. One specimen g.a.ve on analysis 
2·026 per cent sulphur, the sulphur being present in the ore as finely disseminated iron 
pyrites; three other specimens show, respectively, 0·07, 0·12, and 0·032 per cent of 
this impurity. No iron pyrites was seen in the general run of the ore, but indications 
of decayed nodules could be traced in a very few places as yellow incrustations on the 
surface of the rock, and two or three small nodules were seen lying loose at the bottom 
of the cliff. 

. . , . . The deposit extends for about 300 feet along the shore, . . . . . 
rises to a height of 7 feet in the centre of the exposure, and dips back from the shore 
e.t an angle of 30 degrees." 

The strike appears to be .about parallel the shore, or north 70 degrees 
east. If this is the true strike it 
"differs very materially from that obtained for the schists e.t the southwest end of 
the exposure, but in the immediate vicinity of the ore itself the bedding was entirely 
obliterated, so that it was impossible to determine in the short time e.t my dispoeal 
whether it was a true bedded deposit, or a lenticular inclusion in the schists." 

The hematite deposit on Black island is similar in its general features 
to deposits of hemati·te in southe&'lt Ontario. 1 The Ontario deposits have 
been exp1ored extensively, and are in the Precambrian formations or the 
young-er Palreozoi·c strata directly overlying the rocks of Precambrian age. 
Many of the deposits, however, as in the case of the Black Island deposit, 
are near the present margin of areas of flat-lying P.alreozoic strata. The 
deposits are considered to be oxidation products resulting from pre-P.alreozoic 
weathering of rocks rich in iron-bearing minerals and concentrated in cavi
ties and brecciated and schistose zones extending bel-Ow the pre-P.alreozoic 
surface. Some hematite was ·also concentrated along joint planes and eavi
ties in the early Palreozoic strata, the s·ource of ·the iron <>f such deposits 
may ·have been certain beds of Pa.lreozoic str.ata carrying ·a small percentage 
of iron. All 1:the hematite deposits explored in southeastern Ontario a.re 
shallow and pass downward either into brecciated rock carrying only small 
quantities of hematite or pyrite-rich rock. 2 The pyrite in some of the 
hematite and the adjoining Tock of the Black Tuland deposit suggests that 
the hematite may have formed from the weathering of a body of pyrite-

1 Inga!!, E. D. : "Iron Ore Deposits alonir the Kingston and Pembroke Railway in Eastern Ontario"; 
Oeol. Burv., Canada, 1899, pt. I, pp. 89-80. 

2 Wilson, M. E.: "Amprior-Quyon and Maniwaki Arua, Ontario and Quebec"; Geol. Surv., Canada, 
Mem. 138, p. 114 (1924). 
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bearing schist. If so, the deposit would n-0t be expected to continue in 
depth over several hundred feet. The vein <Jalcite and specularitel in 
some deposits suggest that the hematite might have been formed by hot, 
ascending solutions. The localized distributi-0n of the dep·osits, to .areas 
close to the c·ontact of strata of early P.ailmozoic and Prooambrian age, 
however, is a strong argument against a hydrothermal origin of the hematite 
deposits. They are situated where oxidation deposits might be preserved 
if they were present originally. 

1 "Delta Hematite Depoaita"; Geol. l!lurv., Canada, Sum. Rept. 1920, pt. D, p. • · 
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Steward, A. M.. • • • • • • • • • • . • • • • • • • • 75 
Stockwell

1 
C. H. . . • • . . . . . . • • . • • • • • . 3 

Paper oy, on Beryllium deposits.127-129 
Fuchsite • • .. • • • .. • 129 
Lithium deposits ••• 108-126 
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PAGlll 
Stormy I. • • .. • • .. .. .. .. • .. .. • • .. .. 32 
Stovel cl. • • • • • • • • • • • • • • • • • • • • • • • • • 74 
Stovel I .......................... , 21 
Structural relati<>DS • • • • • • • • • • • • • • • 28-35 
Stucco, material for •••••••••••••••• 27, 129 
Sturgeon r. • • • • • • • • • • • • • • • • • • • • • • • 109 
Subdivision, basis of............... 29 
Success cl. • • • • • • • • • • • • • • • • • • • • • • • • 74 
Sulphides • . • • . • . • • • . . • • • • • • • • • • • • • 26, 34 

.Associated with ga.bbro • • • • • • • • • • 38 
Copper-nfokel deposits ••••••••••• 91-98 

Summerhill 1. • • • • .. • • • .. • • • • • .. • .. 13 
Sunbeam cl ••••••••••••••••••••.•• 133, 134 
T·a.ntalite • • • • • • • • • • • • • • • • • • • • • • • • • 112 
TayJor and Sons, John. • • • . • . . • . • . • 66 
Temiskami.a.n • • • • • • • • • • • • • • • • • • • • • 14 
Tene vein • • • • • • • • • . • • • • • • • • • • • • • • 49, 51 

See also Central Manitoba mine 
Tertiairy • • • • • • • • • • • • • • • • • • • • • • • • • • 57 
Thickness of atreta................. 33 
Timber ........................... 8 
Timm, W. B. • • • • • • • • • • • • • • • • • • • • • 135 
Tin .......................... 3, 11, 36, 50 

Deposite, deta.iled report ......... 99-108 
Tin is. ........................... 99 
Tine grou_p • • • • • • • • • • • • • • • • • • • • • • • • 86 
Tinney ols. • • • • • • • • • • • • • • • • • • • • • • • 62 
Tinney 1. • • • • • • • • • • • • • • • • • • • • • • • • • 61, 63 
Tooth l ......................... 36, 38, 47 
Topaz ........................... 113, 117 
Top of the World cl. .. ..... .. .. ... 128 
Topography, influence of bedrock on. 7 
Tourmaline •••••••••••••• 102, 103, 106, 122 
Trachyte •..•••••••••••••••••••• : 19, 20, 30 
Tra·nsportation • • • • • • • • • • • • • • • • • • • • 3 
Triphy!ite • • • • • • • • • • • • • • • • • • • • • • • • 102 
Trueheart • • • • • • . • • • • • • • • • • • • • • • • • 79 
Tuffs ..•• •••••••••••••••••••••• 18, 20, 100 

Sulphide bodies 1assooia.ted with... 93 
Tungsten ••••••••••••••••••••••••• 50, 135 
Turtle I. .................. 13, 36, 45·, 47,86 
Two Bite ol. .. .. .. • .. .. .. • • .. • .. .. 77 
'J'prell, J. B .... : ............... 4, 140, 141 
Upper Mottled ibmeetone... •• • • • • • • 11 
Uraninite .••..••••••••••••••••••• 103, 112 
V.ai!ley Vein cl. • • .. • ... • • • • • .. • .. • 75 
Ventures, Ltd. • • .. • .. .. • • .. • • • • • • • 91 
Vernon cl. • .. • . • • • • .. .. • • • .. • • • • • • 129 
Vietor No. 2 cl. • • • • • . . • • • • • . • • • • • • 62 

PAGll 
Volcanic rocks .............. 10, 17, 27, 109 

See also Lava. 
Relation to sedoimente •••••••••••• 30, 31 

Wadhope area • • • • ... ... • .. ... • • • • 18 
Wad Syndicate • • .. • • • • .. • • • • • • • • • • 49, 61 

Amalgamated with Anglo-Cana.-
dia.n Explorers • • • • • • • • • • .. • • • • 66 

W a!J.ace, R. C. .. .. • .. .. • • • • • • .. • • • 132 
W al.Jace I. .. .. .. .. .. • • • • • • • • • • .. .. 24-26 
Walton, William . •••.•••••.••••• 61, 65, 74 
Wanipigow I., gold................. 89 
Wanipigow phase ......... 12,27,28,30,32 

Deposition .. .. • • • .. • • .. .. • .. .. • 34 
Thickness • • • • • • • • • • • • • • • • • • • • • • • 33 

Wanipigow r. . . . . . . . . . . . . . . . • • . . . . 6 
Valley, clay in. • . . . . . . . . . • . . • • • . . 8, 48 

rocks ....•••....•••.•..•.•. 24, 27, 30 
See al&o W a.ndpi!(OW phase 

W anipigow Mines, Luwted. • • • • • • • • 80 
Wandpigow Syndicate . • • • • • • • • • • . • 80 
Wanna cl. ........................ 90 
W·ateTp(}Wer • • . • • • • • • • • • • • • . • • • • • • 8 
Waverley cl ..... ;, ............... 133, 134 
Wento sulphide deposit • • • • • • • • • • • • 93 
Wentworth, H. A. • • .. .. • • • • • . • .. .. 99 
Werner I., Ont., oobalt. • • • • • • • • • • • • 98 
West Hawk I. .................... 47, 49 

Access, Hthium deposits • • • • • • • • • • 126 
Wingiskus I. • • • • • • • • • • • • • • • • • • • • • • 13 
Winnipeg ·I. •• , •••••••••• , •• , , • • • • • 5 

See also Black is. 
Pipestone islands 

. . Punk ill. 
W1nn1peg r. . . . . . . . . . . . . . . . • . . . . . . 5 

Ag.ricultural land •••••••• , • • • • • • • 8 
Beryl • • • • • • • • • • • • • • •• • •• • • • • • • • 127 
Garnete • • • . • • • • • • • • • • • • • • • • • • • • • 100 
Rocks • • • • • • • • • • • • • • • • • • • • • • • • • • 18, 26 

folding in • • ... • • • .. • • • • • • • • • • • . 32 
~anite ..••••••••••••••••••••• 44, 109 
rnterbedding • • • • • • • • • • • • • • • • • • 24, 26 

W aterpower . . • • • • • • • • • • • • • • • • • • 8 
Winnipeg sa.nd!Jtone • • • • • • • • • • • • • • • 11 
Winnipeg River Tin Compa.tey" ..... 127, 128 
Wolfe group ••••••••••••••.••••••• 52, 87 
Wright, J. F ., notes on beryllium... 128 
Zeemel, F. .. • • .. • • • • • .. • • • • • • • • • • . 90 
Zinnwaldite ••••••••••••••••••••• 113, 117 
ZOO.site •• • • • •• • . •• •• • . ••••• ••• ••• • 112 
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